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Chapter 1

CARDIOVASCULAR DISEASE IN SUB-SAHARAN AFRICA

Cardiovascular diseases (CVD) are the leading cause of death and disability worldwide.1,2 
Globally, 15.6 million people died from CVD in 2010, a 31% increase compared to 1990 when 
11.9 million people died from CVD.1 Over 80% of CVD-related mortality occurs in low- and 
middle-income countries (LMICs).3 While CVD mortality in high income countries is decreas-
ing due to improved prevention and treatment of CVD and CVD risk factors, mortality due to 
CVD in LMICs is increasing.1,4-6 The INTERHEART and INTERSTROKE studies demonstrated that, 
similar to high income countries, CVD risk factors such as hypertension, diabetes, obesity and 
dyslipidemia account for the majority of the risk of CVD in LMICs.7,8 The prevalence of CVD 
risk factors in LMICs is increasing due to aging of populations and a change from traditional 
lifestyles to a western lifestyle with changing diets, more sedentary lifestyles and increasing 
tobacco and alcohol intake.1,9-15 Sub-Saharan Africa (SSA) faces a double burden of disease 
with a rising prevalence of CVD and other non-communicable diseases (NCDs), while at the 
same time the burden of communicable diseases is still very high.1 This double burden puts an 
enormous constraint on already overburdened health systems in SSA. 

CVD prevention, including population-based interventions to promote healthy lifestyles and 
individual interventions such as drug treatment for CVD risk factors (e.g. drug treatment for 
hypertension, diabetes and high cholesterol), greatly reduces CVD morbidity and mortal-
ity.16-18 For example, treatment of hypertension can reduce the risk of stroke by 40%.19 However, 
awareness of CVD risk factors and treatment coverage for CVD risk factors for primary preven-
tion of CVD in SSA is very low. A recent systematic review evaluated awareness of hypertension 
(proportion of people with hypertension who are aware of their condition), anti-hypertensive 
treatment coverage and blood pressure control (proportion of people with hypertension with a 
blood pressure on target) in SSA20. Awareness of hypertension was below 30% and anti-hyper-
tensive drug coverage amongst patients aware of their condition below 20% in most studies. 
Less than 1% to 38% of the patients who were using anti-hypertensive drugs had a blood 
pressure on target.20 In contrast, awareness of hypertension was nearly 83% in the United 
States in 2011-2012 while nearly 76% of adults with hypertension were taking anti-hyperten-
sive drugs and nearly 52% of all hypertension patients had a controlled blood pressure.21 A 
study that evaluated drug use for secondary prevention of CVD in patients who had a cardi-
ovascular event in several high- and low-income countries, including countries in SSA, found 
that less than 20% of patients were receiving at least one drug for secondary CVD preven-
tion in low income countries compared to 89% in high income countries.22 This discrepancy 
between CVD burden and CVD preventive treatment coverage can be explained by dysfunc-
tional health systems with poor infrastructure and a lack of qualified staff, essential equipment 
and supplies.23 In settings where CVD preventive care is available, it is not accessible for many 
patients because of high costs.24,25 Total healthcare expenditures per capita was USD 158 per 
year (purchasing power parity adjusted, [PPP]) in SSA in 2012 compared to USD 4512 (PPP) in 
high income countries, and around one third of the healthcare expenditures in SSA are paid 
out-of-pocket by patients.26 These figures would even be worse when “outlier” South Africa 
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would be excluded that spent USD 982 (PPP) per capita on health in 2012 of which only 7% 
was paid out -of-pocket.26 In addition, the focus of health programs in SSA has traditionally 
been on communicable diseases such as malaria, tuberculosis and HIV. Governments, interna-
tional health organizations and global health funders have only recently recognized the need 
for NCD prevention in LMICs. A high-level meeting of the United Nations in September 2011 
resulted in a political declaration to prevent and combat NCD in LMICs, including CVD.27

Guidelines for CVD prevention in LMICs
The World Health Organization (WHO) has published several reports emphasizing the need of CVD 
prevention in LMICs3,28-30 and has published guidelines for CVD prevention that include treatment 
for hypertension, diabetes and dyslipidemia.31-33 WHO recommends initiating CVD preventive drug 
treatment in all individuals with a high ten year risk of CVD. This includes all individuals who already 
had a cardiovascular event, individuals with (sub-) clinical target organ damage, individuals with 
very high levels of individual risk factors (such as grade 2 hypertension), and all individuals who 
have a high risk based on a combination of different risk factors. For the last category, WHO has 
published risk charts for different WHO regions that assess ten year CVD-risk based on age, gender, 
smoking status, diabetes, blood pressure- and cholesterol level (see Addendum). The guidelines list 
preferred CVD preventive drugs. However, it is unclear how feasible it is to implement these guide-
lines in settings with dysfunctional and overburdened health systems.23 Operational research that 
assesses how guidelines can be translated into practice in SSA is highly needed.

Guidelines in practice: CVD prevention programs in SSA
There are several studies that describe CVD prevention programs in SSA24,34-46 or other LMICs.25 
Most programs were set up in local health facilities by (international) research teams and were 
financed through international (research) funds or donor money from foreign governments. 
The programs included one or several interventions such as screening for CVD risk factors, 
health education, drug treatment for CVD risk factors, training of hospital staff in CVD preven-
tion care and implementation of treatment guidelines and protocols. Although most studies 
report a decrease in CVD risk factors in patients in care after the intervention, patient reten-
tion rates are generally low.34,35,38,40,42,44 Long-term treatment of CVD risk factors is essential for 
prevention of CVD, therefore, retention in care and patient adherence to drugs should be a 
priority of any CVD prevention program. The lack of symptoms of CVD risk factors and high 
costs of care for patients are frequently reported reasons for non-compliance with therapy and 
patient drop-out of care.24,25 In addition, poor access to health facilities, and low quality of care 
contribute to poor risk factor control.11,24 To implement and sustain CVD prevention programs 
in SSA successfully, access to care for patients and quality of care should be guaranteed.

ACCESS TO HIGH QUALITY CARE: HEALTH INSURANCE FOR CVD 
PREVENTION IN SSA 

Insurance programs offer opportunities to improve access to care for patients with CVD risk 
factors in SSA. Insurance programs rely on the concept of risk pooling: healthcare expenditures 
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will be high for some enrolees while others rarely utilize care and will therefore have low 
healthcare expenditures.47 In other words, healthy people partly pay for the healthcare services 
for sick people. Because of this risk sharing, patients with chronic conditions such as CVD risk 
factors will have access to care that would have been unaffordable for these patients if they 
had to pay out-of-pocket. WHO and other expert organizations have advocated universal 
health coverage, for example through prepaid health insurance, to reduce financial impover-
ishment caused by health spending and to increase access to health services, which should 
ultimately lead to an improvement in population health.47-50 

There are several models of health system financing that can be used to achieve universal cover-
age. Historically, two systems were identified. The first system is exemplified by the United 
Kingdom’s National Health Service model, or Beveridge model that relies on general taxes, one 
national risk pool, and publicly provided services available to all. Germany’s social health insur-
ance model, or the Bismarck model, which relies on household premiums and payroll taxes, 
many risk pools, and services purchased largely from private providers available to those who 
enrolled47,51, is a typical example of the second system. Many countries use mixed systems to 
collect revenues for healthcare, to pool funds and to purchase healthcare services.47 Other models 
of risk pooling and prepayment for healthcare include private, for-profit insurance schemes and 
Community-Based Health Insurance (CBHI), also referred to as health insurance for the informal 
sector or micro-health insurance.52 Although a clear definition of CBHI is lacking, the term usually 
refers to not-for-profit, voluntary health insurance with a focus on individuals who work in the 
informal sector or who are unemployed and community empowerment.52,53 This model is often 
applied in SSA and Asia where functional national systems are lacking, for-profit schemes are 
inaccessible for the majority of the population and where the majority of the population works 
in the informal sector (i.e. self-employed, for example street vendors) or is unemployed.47,52 

Several studies have evaluated the effect of health insurance schemes in LMICs, including 
SSA.54,55 Most studies report a positive effect of insurance on access to care (increased health-
care utilization) and financial protection (reduced out-of-pocket payments). Studies from 
LMICs assessing the effect of insurance on population health status are scarce and results are 
conflicting. Some studies found health improvements in formerly uninsured groups, while 
others did not show improvements in health status.54-56 A wide range of health indicators was 
used in these studies including birth weight, newborn Apgar scores, (child-)mortality, compli-
cations after delivery, child growth indicators, (child-) anemia, body mass index, life expec-
tancy, incidence of infectious diseases, presence of acute infection, reported health status, 
physical functioning, number of sick days, chronic illness, EQ-5D (a standardized index measur-
ing general health) and sickness or injury in the past month. A study that evaluated the effect 
of the Seguro Popular insurance program in Mexico found that being insured was associated 
with greater use of anti-hypertensive treatment and better blood pressure control57 in hyper-
tensive patients and better glucose control in diabetics.58 Health insurance was associated with 
a reduction in blood pressure among male adults in lower income groups in Indonesia but not 
in other subgroups.54 Methodological limitations may explain the conflicting results in these 
studies. Most studies were retrospective or used cross-sectional data.54 In addition, health 
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outcome measures were often not suitable to capture the changes in health status that may 
result as a consequence of improved access to care provided by health insurance.50,54 Another 
explanation for the lack of effect in many studies is inadequate quality of care. Therefore, insur-
ance programs should not only address the demand side (access to care for enrolees) but 
also the supply side (high quality of care in the health facilities) of the health system. Output-
based contracts between healthcare providers and insurers offer opportunities to improve and 
monitor the quality of care provided by the healthcare providers.52

Health insurance in Nigeria: the Health Insurance Fund
The research described in this thesis was done in the context of a CBHI program in rural 
Nigeria. The insurance program provided a unique opportunity to evaluate the effect of 
health insurance on reduction of CVD risk factors, and to evaluate the feasibility of implemen-
tation of international CVD prevention guidelines in the health facilities participating in the 
program. The insurance program was funded by the Health Insurance Fund (HIF). The HIF is 
a program which originated from the international development organization PharmAccess. 
The PharmAccess Group is committed to providing access to quality healthcare for low-and 
middle-income groups in several African countries through innovative financing mechanisms 
and improvement of the quality of healthcare.59-63 The HIF is developing and supporting the 
implementation of CBHI programs, which focus on the informal sector. The aim of the HIF 
program is twofold: improving the demand for and access to healthcare, by introducing CBHI 
for individuals with low and middle incomes as well as improving the quality of care provided 
in these communities. The key elements on the demand side of the HIF program are the focus 
on organized groups in the informal sector and their dependents, for example communities 
of farmers; the provision of subsidized insurance premiums; co-payment of the premium by 
enrolees to encourage the groups to demand quality care; and voluntary enrolment. On the 
supply side, the key elements include capacity building, quality assurance, involvement of the 
private and public sector, focus on performance-based financing, and management (Figure 1). 

The HIF program uses a public-private partnership model and is implemented by PharmAccess 
and private African Health Maintenance Organizations (HMOs) or health insurance compa-
nies. The HMOs are responsible for execution of the program and for contracting a network of 
healthcare providers to provide the care for the enrolees. Donor money - from both interna-
tional and local sources - is used to develop and set up the insurance program and to upgrade 
the medical and administrative capacity of the HMOs and healthcare providers contracted 
under the program. The payment of healthcare providers is related to their performance. The 
program started in Lagos and Kwara State in Nigeria in 2007 in collaboration with the HMO 
Hygeia Limited under the name of Hygeia Community Health Care (HCHC).

Quality assurance within the HCHC program
Quality and efficiency of care in health facilities participating in the HCHC program are 
monitored through independent audits of an international quality improvement and assess-
ment body called SafeCare61, a partnership of PharmAccess, the American Joint Commission 
International and the South-African Council for Health Services Accreditation of Southern 
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Africa. When a healthcare provider is contracted by the HMO, a baseline assessment in the 
health facility is conducted by SafeCare and a quality improvement plan is formulated. The 
improvement plans are implemented by the healthcare providers with technical and financial 
support from the HMO while SafeCare monitors the progress on quality improvement through 
annual follow-up assessments with the SafeCare Quality Standards. Examples of quality 
improvement interventions include implementation of treatment guidelines (for example 
for hypertension), training of staff in guideline-based care, upgrading of laboratory equip-
ment and training of laboratory staff to enable basic laboratory testing, assurance of continu-
ous essential drug supplies, adequate medical file keeping, waste management protocols and 
hospital infection control protocols.

The HCHC program in Kwara
Since 2007, the HCHC program has been rolled out in three regions in Kwara Sate, Nigeria: 
Kwara North (Shonga, Bacita, Lafiagi, Tsaragi), Kwara Central (Afon, Owode, Onire) and Kwara 
South (Oyun, Odo-Ogun, Oke-Ogun, Ifelodun) (Figure 2). Over 64,000 people were enrolled in 
the HCHC program in April 2014 in all three regions. The details and advantages of the health 
insurance program were communicated to the public by the HMO through several channels. 
Activities included face-to-face information sharing (e.g. through house visits by enrolment 
officers, health education and advocacy visits to community opinion leaders) and large scale 
communication and marketing activities in the target communities (through billboards, comics, 
brochures, flyers and announcements on the radio). All households living in the districts in which 
the program is operational are eligible for enrolment. Individuals can register in the communi-
ties during community outreach activities of the insurer or in the health facilities participating 
in the program. There is no pre-enrolment screening for chronic diseases. After enrolment, new 
members can access care from the first day of the next month. Beneficiaries are enrolled individ-
ually (as opposed to household enrolment) on an annual basis and pay a share of the premium, 
the so called co-premium. The co-premium ranges from 0.15% of the average annual per capita 
consumption (a socioeconomic measure of wealth based on household expenditures on food 
and non-food items) for the lowest wealth quintile to 0.04% for the highest wealth quintile 
(consumption data 2009, corrected for inflation).64 The total cost of the yearly insurance premium 
was 28 USD in May 2014. The Kwara State Government pays 60% of the premium, the partici-
pants 12% and the HIF 28%. The Kwara State Government started contributing to the premium 
subsidies in 2009. Its contribution has increased from 20% to 60% and it plans to eventually take 
over all costs of the premium subsidy. Prior to 2009, the HIF paid the greater part of the premium 
subsidy through a grant from the Dutch Ministry of Foreign Affairs. The transfer of premium 
payment from the HIF to the Kwara State Government is evidence of local political commitment 
and ownership which is needed to ensure the financial sustainability of the program.

The HMO has contracted 18 public and private health facilities to provide the care for their 
enrolees. Most health facilities are primary and secondary care clinics that provide outpa-
tient services and have admission capacity. Referral to two tertiary health facilities in Ilorin, the 
Kwara State capital, is possible if needed. The program uses a mixed reimbursement system of 
capitation fees and fee for service. Capitation fee refers to a fixed payment remitted at regular 
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intervals for each enrolled patient. In the HCHC program, all enrolees are registered in one of 
the health facilities contracted by the insurer. The healthcare provider receives a yearly fee for 
each enrolee registered in their facility, irrespective of use of services. In addition, the provid-
ers receive a fee for service for specific services, such as surgery or specific tests. At the time of 
the studies presented in this thesis, reimbursement of CVD prevention care was an exception 
to this system. In addition to the capitation fee, healthcare providers received a fixed monthly 
fee for each hypertension and diabetes patient if the patient visited the clinic that month, but 
irrespective of tests or drugs provided. For patients who were referred from another HCHC 
health facility for a specific service, the provider received a fee for service. 

The insurance package provides coverage for consultations, diagnostic tests and drugs for all 
disease categories, including hypertension and diabetes, that can be managed at a primary 
care level and limited coverage of secondary care services. Secondary care services provided 
include radiological and more complex laboratory diagnostic tests, hospital admissions for 
different disease categories, minor and intermediate surgeries, antenatal care and delivery 
care, neonatal care, immunizations, annual check-ups and HIV/AIDS treatment. Excluded from 
the program are high-tech investigations (CT, MRI), major surgeries and complex eye surger-
ies, family planning commodities, treatment for substance abuse/addiction, cancer care requir-
ing chemotherapy and radiation therapy, provision of spectacles, contact lenses and hearing 
aids, dental care, intensive care treatment and dialyses. Management of acute cardiovascular 
events such as thrombolysis for stroke or for myocardial infarction is excluded. In case of an 
acute cardiovascular event, admission to a hospital for supportive care is covered including for 
example treatment with intravenous fluids, and antibiotics for infectious complications. There 
is no limit to the number of visits to the health facilities for patients, but as a large share of the 
payment from the insurer to the healthcare provider is paid through capitation fees, healthcare 
providers are encouraged to prevent overutilization of services.

OPERATIONAL RESEARCH OF CVD PREVENTION PROGRAMS

Operational research in healthcare can be defined as the search for knowledge about interven-
tions, strategies, or tools that can enhance the quality, effectiveness, or coverage of programs 
in which the research is being done.65 Operational research is needed to improve program 
outcomes, to assess the feasibility of new strategies or interventions in specific settings or 
populations, and to advocate for policy change. While randomised controlled trials deter-
mine the efficacy of an intervention in a strictly controlled environment with inclusion and 
exclusion criteria, operational research assesses effectiveness within routine settings, thereby 
contributing to the translation of effective interventions into routine practice.65,66 Operational 
research in LMICs is increasingly recognised as an essential part of program evaluation, but the 
focus of operational research projects in LMICs has so far been on infectious disease control 
programs.65,67 Operational research on CVD prevention programs in SSA is urgently needed to 
evaluate operational and financial feasibility of (the scale-up of ) programs, to assess determi-
nants of successful implementation and to evaluate different models for delivery of care.68,69 
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Operational research of CVD prevention within the HCHC program 
CVD prevention was chosen as a focus area for operational research within the HCHC program 
for several reasons. First, analysis of healthcare utilization data from the insurer demonstrated 
that hypertension and diabetes were among the most frequently reported reasons for enrol-
ees to visit the HCHC clinics in the first year of the program. Hypertension was the second most 
frequently reported reason to visit a HCHC clinic in the Lagos program, diabetes ranked eighth. 
In the Kwara program hypertension was the fifth most frequent reason for a clinic visit, diabe-
tes ranked sixteenth.70 Second, a pilot household survey amongst a random selection of house-
holds representative of the target groups of the HCHC programs in Lagos and Kwara North in 
2008, showed that hypertension was one of the most prevalent chronic afflictions.71,72 Finally, the 
HMO and several healthcare providers of the HCHC program perceived CVD prevention as an 
important topic for operational research. They emphasized the need for high quality CVD preven-
tion care, especially because it was not feasible to provide specialist care for acute cardiovascular 
events in the setting of the program. They expressed the need for capacity building for treatment 
of CVD risk factors in the HCHC clinics, as most doctors were mainly trained in the management of 
communicable diseases and clinics were not organized to provide care for chronic illnesses. 

Blood pressure in patients with hypertension was chosen as one of the primary outcomes of 
the impact evaluation of the HCHC program that measured the effect of the program on health 
status of the target population. Besides the high prevalence of hypertension observed in the 
target populations and the observed healthcare utilization for hypertension in the program 
clinics, blood pressure was also chosen because of predefined hypotheses about which 
components of health status could be influenced by an insurance program in the short term 
(two years). We hypothesized that an insurance program could particularly benefit people with 
hypertension by providing uninterrupted access to quality care.

The studies in this thesis have all been conducted within the HCHC program in Kwara. As 
described above, CVD prevention was also an important health issue in the Lagos program. 
However, the Lagos program was re-designed at the time of the start of the operational 
research projects with (partly) new target groups and new healthcare providers. Therefore, it 
was not feasible to conduct prospective studies in Lagos. 

AIM OF THE THESIS

CVD prevention programs in SSA should address different levels of the health system in order 
to be successful.73,74 Awareness of CVD risk factors should be promoted at a community level. 
Continuous access to high quality primary care is needed for patients at high risk of CVD with 
referral to secondary care for complicated cases. Consistent healthcare financing is essential to 
set up and sustain CVD prevention programs. The studies presented in this thesis cover these 
different aspects.

The aim of this thesis was to evaluate the feasibility and effects of providing CVD prevention 
care within a CBHI program in Kwara State, Nigeria. The HCHC program is a community-based 
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intervention that provides access to primary and secondary care health facilities (Figure 1). It 
was hypothesized that the insurance program would facilitate the provision of high quality CVD 
prevention care through improved access to care for patients at risk of CVD, as well as through 
quality improvements in the health facilities participating in the program. On the demand side 
of the healthcare system, prevalence and awareness of CVD risk factors in the communities 
eligible for the HCHC program (and other CBHI programs) were studied. In addition, access to 
care for hypertension patients, as well as factors that inhibit and facilitate adherence to anti-
hypertensive treatment were evaluated. Finally, the effect of the insurance program on blood 
pressure in the hypertensive population was measured. On the supply side, the operational 
and financial feasibility of implementation of international CVD prevention guidelines from a 
healthcare provider perspective were studied. 

Figure 1 Demand and supply side interventions of the Hygeia Community Health Care Program

HCHC: Hygeia Community Health Care. CVD: Cardiovascular disease 

HCHC program

Demand side (Community)
Supply side 

(Health facilities)

Offer insurance: 
access to care

Individuals  
eligible for HCHC

Patients in need of CVD 
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Interventions targeted at the general population such as tobacco control, reduction of harmful 
alcohol use, and promotion of healthy lifestyles are also extremely important to reduce the 
population CVD burden.30 However, the HCHC insurance program provides access to care in 
health facilities. Therefore, this thesis focuses on interventions targeted at individuals at risk of 
CVD. 

The specific objectives of this thesis are:

To describe the prevalence of CVD risk factors in four rural and urban populations in SSA, who 
were (partly) eligible for a CBHI program.

To describe the prevalence of target organ damage in the hypertensive population and the 
contribution of target organ damage screening to eligibility for anti-hypertensive treatment in 
Kwara State, Nigeria.
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To evaluate the effect of a CBHI program on blood pressure in a hypertensive population in 
Kwara State, Nigeria.

To assess the operational and financial feasibility of providing high quality guideline-based 
CVD prevention care within the context of a CBHI program in Kwara State, Nigeria.

To explore patient perspectives on hypertension treatment within a CBHI program in Kwara 
State, Nigeria.

RESEARCH SETTING AND STUDY POPULATION

Nigeria and Kwara State
Nigeria is Africa’s most populous country with an estimated population size of 169 million 
in 2006.75 Nigeria is ranked as one of the fastest growing economies in the world and is now 
the largest economy on the African continent.76 Nigeria’s Gross Domestic Product (GDP) per 
capita is around USD 2,700 according to the latest GDP revision.76 Yet, inequity in Nigeria is 
high, as nearly two-thirds of Nigerians live below the poverty line.52 Nigeria has a weak health 
system with inadequate government funding for health, weak governance and legislation, 
inadequate healthcare infrastructure and poor service quality. Nigeria is one of the countries 
with the highest out-of-pocket spending for healthcare and poorest health indicators in the 
world.26,52 Nigeria has a federally funded National Health Insurance Scheme (NHIS). The major-
ity of the enrolees, however, are individuals working in the formal sector, mainly civil servants. 
NHIS started a CBHI program in 2010 that should also be accessible to individuals who are not 
formally employed, but access to the scheme is limited.52 A survey carried out in Kwara Central 
in 2009 before the HCHC program was rolled out showed that less than 1% of the general 
population was enrolled in a health insurance scheme.64 

Kwara State in Nigeria is one of the two initial locations of the HIF program. Kwara State is 
located in western Nigeria (Figure 2) and is the fourth poorest state of the country.52 The major-
ity of the population lives in rural areas. The dominant ethic groups in Kwara State are Yoruba, 
Nupe and Baruba. The main religions are Islam and Christianity (personal communication 
professor Akande, University of Ilorin Teaching Hospital). The majority of the population works 
in agriculture or sales and services.77 A survey conducted in one of the target communities of 
the HIF program in Kwara State and a control population that was not eligible for the insurance 
program but comparable in terms of geographic location and socio-economic status, demon-
strated that over 20% of the population lived below the poverty line of 2 USD (PPP adjusted) 
per day in 2009.64 In both the program and control area, there were few functional health-
care facilities before the start of the program. Most health facilities were primary care clinics; 
some provided limited secondary care (such as surgery, inpatient care). Facilities were poorly 
maintained, essential equipment was lacking, and patient numbers were low. 
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Figure 2 Nigeria, Kwara State and the three main regions of Kwara State
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OUTLINE OF THE THESIS

Chapter two describes the prevalence of hypertension and other CVD risk factors and the 
determinants of hypertension in four populations in Nigeria, Tanzania, Kenya and Namibia. The 
first three groups were (partly) eligible for the HIF program; the population in Namibia was 
eligible for a similar CBHI program. 

Chapter three focuses on the severity of hypertension in Kwara State by describing the 
prevalence of target organ damage in the hypertensive population. In addition, this chapter 
addresses the challenge of adequate CVD risk stratification to decide who is eligible for drug 
treatment, in settings with limited resources. 

Chapter four is a summary of the study protocol of the operational research program “Quality 
Improvement program Cardiovascular care Kwara-I (QUICK-I)”. The QUICK-I study aimed to 
assess the operational and financial feasibility of providing guideline-based CVD prevention 
care in primary care health facilities within the HCHC program. 

Chapter five presents the results of the QUICK-I study with a focus on quality of care and 
health system barriers to care. 

Chapter six describes a step-by-step guideline to conduct costing studies in LMICs that was 
developed for the QUICK-I study to assess the financial feasibility of providing CVD prevention 
care. 

Chapter seven evaluates the financial feasibility of providing CVD prevention care by present-
ing the costs of providing CVD prevention care from a healthcare provider perspective.
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Chapter eight presents the results from a qualitative interview study to assess patient’s 
perceptions of hypertension drug treatment and adherence.

Chapter nine describes the results of an impact evaluation of the HCHC program on health 
status of the target population. More specifically, it addresses the question whether the HCHC 
program has decreased blood pressure in adults with hypertension. 
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ABSTRACT 

Background
Cardiovascular disease (CVD) is the leading cause of adult mortality in low-income countries 
but data on the prevalence of cardiovascular risk factors such as hypertension are scarce, 
especially in sub-Saharan Africa (SSA). This study aims to assess the prevalence of hypertension 
and determinants of blood pressure in four SSA populations in rural Nigeria and Kenya, and 
urban Namibia and Tanzania. 

Methods and Findings
We performed four cross-sectional household surveys in Kwara State, Nigeria; Nandi district, 
Kenya; Dar es Salaam, Tanzania and Greater Windhoek, Namibia, between 2009-2011. Repre-
sentative population-based samples were drawn in Nigeria and Namibia. The Kenya and Tanza-
nia study populations consisted of specific target groups. Within a final sample size of 5,500 
households, 9,857 non-pregnant adults were eligible for analysis on hypertension. Of those, 
7,568 respondents ≥18 years were included. The primary outcome measure was the preva-
lence of hypertension in each of the populations under study.

The age-standardized prevalence of hypertension was 19.3% (95%CI:17.3-21.3) in rural Nigeria, 
21.4% (19.8-23.0) in rural Kenya, 23.7% (21.3-26.2) in urban Tanzania, and 38.0% (35.9-40.1) in 
urban Namibia. In individuals with hypertension, the proportion of grade 2 (≥160/100mmHg) 
or grade 3 hypertension (≥180/110mmHg) ranged from 29.2% (Namibia) to 43.3% (Nigeria). 
Control of hypertension ranged from 2.6% in Kenya to 17.8% in Namibia. Obesity prevalence 
(BMI ≥30) ranged from 6.1% (Nigeria) to 17.4% (Tanzania) and together with age and gender, 
BMI independently predicted blood pressure level in all study populations. Diabetes preva-
lence ranged from 2.1% (Namibia) to 3.7% (Tanzania).

Conclusion
Hypertension was the most frequently observed risk factor for CVD in both urban and rural 
communities in SSA and will contribute to the growing burden of CVD in SSA. Low levels of 
control of hypertension are alarming. Strengthening of health care systems in SSA to contain 
the emerging epidemic of CVD is urgently needed.
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INTRODUCTION

Eighty percent of global cardiovascular disease (CVD) mortality occurs in low- and middle-
income countries (LMIC).1,2 According to the World Economic Forum, non-communicable 
diseases (NCD), such as CVD, are a severe threat to global economic development due to the 
long-term costs of treatment and the negative effects on productivity.3 The burden of NCD 
is expected to increase substantially in LMIC and to represent a greater burden of disease 
compared to communicable diseases by 2030.4 The Unites Nations (UN) High level meeting on 
NCDs which took place in September 2011, emphasized the urgent need for greater measures 
to prevent and control NCDs in LMIC.5

The INTERHEART and INTERSTROKE studies showed that modifiable risk factors such as hyper-
tension, obesity, smoking, dyslipidemia and diabetes, account for the majority of CVD in 
LMIC.6,7 Hypertension has been identified as the leading risk factor for mortality worldwide, 
and is ranked third as a cause of disability-adjusted life-years.8 Hypertension in SSA is believed 
to be a problem of the urban areas due to transition to a more Western lifestyle. Early cross-
sectional studies from rural areas in SSA report low mean blood pressures that are stable with 
age, and a low prevalence of hypertension.9,10,11,12,13 Migration studies in LMIC showed that 
migrants from rural to urban areas showed an increase in blood pressure.14,15 Recent studies 
from rural areas in SSA suggest that the prevalence of hypertension is increasing in rural 
populations. However, unrelated studies are difficult to compare due to a lack of age stand-
ardized prevalence data.16,17,18,19 Hypertension prevalence data are crucial for understand-
ing the magnitude of the problem, identifying groups at high risk of CVD, and evaluating the 
effects of policy and practice interventions.20 However, hypertension prevalence data from 
SSA are scarce.21,22 This study describes the prevalence of hypertension and the determinants 
of increasing blood pressure in four SSA populations in rural Nigeria and Kenya and in urban 
Namibia and Tanzania. 

METHODS

Ethical clearance
Ethical clearance for the study reported in this paper was obtained from the Ethical Review 
Committee of the University of Ilorin Teaching Hospital in Nigeria; the Research Ethics Commit-
tee at the Ministry of Health and Social Services in Namibia; the National Institute for Medical 
Research and the Tanzania Commission for Science and Technology in Tanzania, and the Insti-
tutional Research and Ethics Committee from Moi Teaching and Referral hospital/Moi Univer-
sity in Kenya. Written informed consent was asked for participation in the blood tests by signa-
ture or fingerprint. A standard operating procedure for verbal informed consent was followed 
for the questionnaire and anthropometrics according to local standard practice for participa-
tion in observational studies. Interviewers recorded the outcome of the consent procedure on 
behalf of the participant. This procedure was approved by the ethical committees and review 
boards in all four countries.
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Study design and study populations
For this study we included data from four cross-sectional household surveys. The survey in 
rural Nigeria included a representative, population-based sample of Afon and Ajasse Ipo 
district in Kwara State. Data were collected in 2009. The survey in rural Kenya included a 
sample of a specific target group composed of members of dairy farmer cooperatives and 
their families in the Nandi district. Data were collected in 2011. The survey in urban Tanza-
nia included members of a microcredit organization and their families in Dar es Salaam. Data 
were collected in 2010. The Namibian survey included a representative sample of the popula-
tion of Greater Windhoek. The data from Namibia were collected during a survey in 2009 in 
which households included in a previous survey in 2006, when blood pressure data were not 
collected, were revisited. Therefore, only the data from the 2009 survey are included in this 
analysis.

All surveys were carried out as part of an evaluation of the impact of affordable private health 
insurance schemes23,24 on socioeconomic and medical parameters. The surveys in Nigeria, 
Kenya and Tanzania served as baseline surveys before the insurance scheme was imple-
mented. The Namibian study population had access to a comparatively well-developed market 
for health insurance.25 All study populations consisted of private households eligible for the 
insurance program and similar control populations, excluding household members who at 
the moment of the visit resided in hospitals, hostels and prisons. Only the adult, non-pregnant 
population was included in the analysis because hypertension is rare in children and because 
pregnancy-related hypertension has a different etiology.

Sampling
Nigeria
Stratified random samples were drawn by randomization of geographical areas. A two-staged 
probability sample was drawn. The first stage consisted of randomly selecting 100 out of 
300 enumeration areas (EAs) from the 2005 National Population Census within 15 kilometres 
distance from three towns: Afon, Aboto Oja - the two towns where the insurance program 
clinics are based - and Ajasse Ipo. Henceforth, Afon and Aboto Oja are considered treatment 
area, and Ajasse Ipo control area. In both areas, the sample was stratified based on whether 
the EA was in or outside this town to allow for sufficient households from remote areas with 
more difficult access to care. In the “treatment area”, the insurance program will be offered, in 
the control area, the insurance program will not be rolled out within the next three years. In 
the second stage, households were sampled weighted on EA size such that the sample repre-
sented the population density. 

Kenya
A random sample of households was drawn from the member list of the dairy farming 
cooperation that was eligible for the insurance program. The same procedure was followed 
for the control group, another dairy farming cooperation with similar socio-economic and 
geographic characteristics who will not be eligible for the insurance program in the coming 
years.
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Tanzania
A sample was drawn from the microcredit branch that was eligible for the insurance program 
using a member list. Out of 159 Market Enterprise Committees (MECs) with a total of 2613 
clients, 55 MECs were randomly selected, plus an additional 23 MECs to accommodate possi-
ble non-response and refusals. In each MEC, 5 Enterprise groups (EGs) were randomly selected 
and all group members were included in the treatment sample. A similar branch that was not 
eligible for the insurance program was used as a control group. A propensity score weighted 
sample of 55 MECs was drawn from the control branch, in which MECs with similar character-
istics as those in the “treatment” branch were more likely to be selected. Weights were deter-
mined based on a logit estimation of being in the treatment group. Again 5 EGs were randomly 
sampled from the selected MECs, and all group members were included in the sample. In total, 
this resulted in a sample of 1790 clients.

Namibia
The survey was conducted among a representative, self-weighted sample of the Greater 
Windhoek population of Namibia in 2006 using the national sampling frame from the Central 
Bureau of Statistics in Namibia. In the first stage, 100 Primary Sampling Units (PSUs) were 
selected proportional to population size. PSU selection was done in proportion to the number 
of households per cluster from the Census 2001. In the second stage, 20 households per PSU 
were selected, based on the lists from a household identification exercise. A more detailed 
description of the survey design and sampling methods is described elsewhere.26 In 2009, the 
same households were traced and revisited. 

Sample Size
The sample size for all surveys was determined based on socioeconomic outcome measures 
defined to study the impact of the insurance program on socioeconomic status. Outcome 
measures included health care utilization and medical expenses, household assets and house-
hold consumption. The main objective of this sub-study, to describe the prevalence of hyper-
tension, was a secondary objective of the four household surveys. Therefore, no formal sample 
size calculations were performed using the prevalence of hypertension as main outcome 
measure. However, the sample size in all surveys provides sufficient power to allow for reliable 
estimations of hypertension prevalence. For example, power to detect a difference in hyper-
tension prevalence across the age groups used in this analysis was 99% in all surveys.

The target sample size was 1500 households in Nigeria, 1200 households in Kenya, 800 house-
holds in Tanzania and 2000 households in Namibia.

Data Collection
The methodology of all surveys was based on the World Bank Living Standards Measurements 
Surveys methodology.27 Face-to-face questionnaires were administered by trained interview-
ers recruited from the local universities. 

The questionnaire collected demographic, socioeconomic and medical information. Annual house-
hold consumption was measured to investigate household socioeconomic status and welfare. 
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Food consumption was measured over the past 7 days, frequent non-food consumption over the 
past month, and non-frequent non-food consumption over the past year. The consumption score 
was constructed by summing food consumption (52x), frequent non-food consumption (12x), 
and non-frequent non-food consumption in each household.27 Annual per capita consumption 
was calculated as annual household consumption divided by the number of household members. 
Local currencies were converted to purchasing power parity (PPP) corrected USD to facilitate 
comparison across countries using the 2009 World Bank conversion factors.28

Body weight, height, waist circumference and blood pressure measurements, and a finger prick 
(venepuncture in Kenya) for blood testing (glucose, cholesterol, HIV, hemoglobin [Hb]) were 
performed using standardized methods. Blood pressure was measured three times on the 
upper left arm after at least 5 minutes of rest using a validated automatic blood pressure device 
(Nigeria, Kenya, Tanzania: OMRON M6 Comfort, OMRON Corporation; Namibia: Rossmax MG 150F, 
Taiwan). The mean value of the 2nd and 3rd measurement was used for analysis. Weight was 
measured using validated digital scales (OMRON BF400, OMRON Cooperation; SECA 813, SECA 
803, SECA, Germany). Height was measured using SECA portable stadiometers (SECA Germany).

Respondents were asked about their fasting state. Glucose and cholesterol were measured 
using the following tests. Nigeria and Tanzania: Glucose Whole Blood-OneTouch UltraEasy 
Monitoring System, Lifescan (Johnson & Johnson company, USA); Namibia: Roche Accutrend 
GCT and Accutrend Plus Glucose and Cholesterol (Roche Germany); Kenya: Cobas integra 400 
plus Chemistry analyzer (Roche Germany). Hemoglobine in Nigeria and Tanzania was measured 
using Hemocue Whole Blood Hemoglobin Systems (Hemocue, Sweden) and Beckman Coulter 
AcT 5 Diff Hematology Analyzer (Beckman Coulter Inc, USA) in Kenya. HIV screening was done 
using the following tests. Nigeria/Kenya: Determine HIV-1/2, (Abbott Japan CO., LTD); Tanzania: 
SD Bioline HIV 1/2 (SD Standard Diagnostics Inc); Nambia: OraSure® 107 HIV-1 Oral Specimen 
Collection Device (OraSure Technologies, Inc., Bethlehem, PA), HIV tests: Oral Fluid Vironostika 
HIV Uni-Form II Micro-ELISA (bioMérieux111 Inc., Durham, NC).

Revisits
Households were revisited at least once in all surveys in case household members were not 
present or in case the interview was not completed during the first visit. In Namibia, house-
holds that had relocated their residence between 2006 and 2009 were traced within Greater 
Windhoek wherever possible. In Kenya, only households in which all household members were 
absent were revisited.

STATISTICAL METHODS

Definitions
Hypertension was defined as a measured blood pressure ≥140 mmHg systolic and/or ≥90 
mmHg diastolic, or self-reported use of drug treatment for hypertension irrespective of 
measured blood pressure.29
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Isolated hypertension was defined as a blood pressure of ≥ 140 mmHg systolic and < 90 mmHg 
diastolic. Isolated diastolic hypertension was defined as a diastolic blood pressure ≥ 90 mmHg 
and systolic blood pressure < 140 mmHg.

Awareness of hypertension was defined as respondents who self report to have hypertension.

Treatment for hypertension was defined as respondents who self report to have hypertension, 
and who indicate to take drug treatment for hypertension.

Controlled hypertension was defined as respondents who self report to have hypertension, 
and who have a blood pressure below 140 mmHg systolic and 90 mmHg diastolic.

For 32 (1.8%) respondents who reported hypertension, treatment status was unknown because 
they had more than one chronic disease (for example diabetes and hypertension) and treatment 
status was only asked for one condition. We considered these respondents as on treatment since 
this is most likely if they report the diagnosis and receive treatment for another chronic disease.

Diabetes mellitus was defined as the presence of a non-fasting blood glucose of ≥ 11.1 mmol/L, 
or a fasting blood glucose of ≥ 7.0 mmol/L, or self reported use of drug treatment for diabetes.30

Cholesterol was classified based on the Adult Treatment Panel III classification31 with high 
cholesterol defined as ≥ 6.2 mmol/L.

Data analysis
Data were analyzed using STATA, version 10.0 (StataCorp LP, Texas, USA). The prevalence of 
hypertension and other CVD risk factors was explored using descriptive statistics. Age-stand-
ardized prevalence of hypertension was calculated using the WHO New World Reference 
Population.32 Age-standardization is necessary when comparing populations given possible 
differences in the underlying age structure between populations, as well as the strong associ-
ating of age with the risk of disease.33 Although no formal statistical comparison of the hyper-
tension prevalence across the four surveys were performed, age-standardized prevalence rates 
are provided to allow for comparison with other studies.16

Ten year CVD risk based on age, gender, blood pressure, diabetes and smoking status was 
calculated using WHO risk charts for patients ≥ 40 years of age.34

Multivariable linear regression analyses were performed to assess the association of well-
known predictors for hypertension with blood pressure. Variables included in the analy-
sis were sex, age, body mass index (BMI) and socioeconomic status (measured as consump-
tion, i.e. household foods and non-food expenditures), regardless of statistical significance. In 
addition, HIV status and Hb were tested because of possible relevance in this setting35,36,37 and 
were included in the model where significant at a p-value of 0.05. Plausible interactions were 
explored to assess whether specific combinations of variables modified the risk for increasing 
blood pressure. In Namibia and Nigeria, estimates were corrected for clustering at the primary 
sample unit level.
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In a second step, the regression models for each population were expanded with additional 
variables to evaluate if there was clustering of high blood pressure with other risk factors for 
CVD. Variables included were waist circumference, presence of diabetes, smoking, alcohol use, 
family history of CVD, blood cholesterol levels and low fruit and vegetable intake. In addition, 
the association of possible context-specific relevant socioeconomic variables with blood 
pressure was explored. Variables tested include education, religion and insurance status. Varia-
bles included in the final model were significant at a p-value of 0.05.

Respondents without any blood pressure measurement were excluded from the main analysis. 
A sensitivity analysis was performed to estimate the bias due to non-random missing data. In 
this analysis, regression models that included age and gender were used to predict the presence 
of hypertension in respondents without a blood pressure measurement. These imputed values 
for hypertension presence were used to recalculate the prevalence of hypertension.

RESULTS

Population characteristics
The number of sampled households, the number of households and individuals who partici-
pated, and reasons for non participation are shown in Figure 1.

The characteristics of the study populations are shown in Table 1. The proportion of males 
in the sample ranged from 40.1% in Kenya to 46.6% in Nigeria. The mean age distribution 
of the populations ranged from 36.8 years in Tanzania to 45.3 in Nigeria. The Nigerian 
respondents mainly belonged to the Yoruba ethnic group (83.2%), the majority of the 
Kenyan study population consisted of Kalenjin (98.6%). Ethnicity was not asked explicitly in 
Tanzania and Namibia. However, 83.4% of the Namibian respondents report an indigenous 
African language as first language which could be used as a proxy to black ethnicity. Only 
5 (0.29%) respondents reported German as first language, a proxy for Caucasian descent. 
The populations were predominantly Muslim in Nigeria (79.4%) and Tanzania (66.3%), and 
Christian in Kenya (93.4%) and Namibia (98.8%). Education levels were low, especially in 
the population in Nigeria where >50% of respondents did not complete primary school. 
Socioeconomic status, measured as per capita annual food and non-food consumption (in PPP 
corrected USD) was lowest in the Nigerian study population (which was a rural population) 
and highest in Namibia (an urban population). The variance in consumption level was low 
in all populations, except for Namibia, as can be expected in rural communities or specific 
targets groups. Individual insurance coverage of any type of health insurance was low in 
Nigeria (0.8%) and Tanzania (1.9%). The Namibian sample showed higher coverage levels 
(26.0%). The Namibian study population had access to a comparatively well-developed market 
for health insurance.25 Information on individual health insurance coverage was not available 
for the Kenyan study population, but 14.8% of the households reported to have at least one 
household member insured.
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Figure 1 Participation in the four surveys (household and individual level)

1687 HH* sampled
target sample size 1500

NIGERIA
rural

KENYA
rural

TANZANIA
urban

NAMIBIA
urban

2450 HH sampled** 
target sample size 1200

1790 HH sampled** 
target sample size 800

2000 HH sampled in 2006
target sample size 2000

237 HH refused interview 
/not found

44 HH refused interview
940 HH not found
188 HH not visited   
26 HH not available 
10 HH not interviewed 
other reasons

102 HH refused interview
667 HH not found
217 not interviewed, 
reason unclear
130 HH no PRIDE member

2006:
231 HH refused 
interview/not found

1450 HH interviewed = 
2921 respondents ≥ 18 

years, not pregnant

1242  HH interviewed =  
3833 respondents ≥ 18 

years, not pregnant

 674 HH interviewed = 
1300 respondents ≥ 18 

years, not pregnant

2006:1769 HH 
interviewed = 4728 

respondents ≥ 18 years, 
not pregnant

Respondents:
26 refused interview
65 missing data BP†
152 invalid data BP

Respondents: 
39 refused interview
1488 not present
75 missing data BP
120 invalid data BP

Respondents:
162 refused interview/ 
were not present
51 missing data BP
41 invalid data BP

2009:
582 HH not found/
reached
297 HH refused interview
15 HH reason unclear

Respondents: 
28 missing data BP
42 invalid data BP

1733 respondents  
included 

2678 respondents 
included

2111 respondents 
included

1046 respondents 
included

2009: 875 HH interviewed  
= 1803 respondents ≥ 18 

years, not pregnant 

 
HH = households, **Repeated sampling done because household were difficult to locate due to poor registries used for sampling, †BP= blood pressure

Prevalence of hypertension and other CVD risk factors
Hypertension was the most prevalent risk factor for CVD in all four populations. The crude 
prevalence of hypertension ranged from 19.0% in Tanzania to 32.0% in Namibia (Table 2). The 
age-adjusted prevalence was 19.3% in Nigeria, 21.4% in Kenya, 23.7% in Tanzania and 38.0% 
in Namibia (Figure 2A). The prevalence of hypertension increased with age (Figure 2A). Within 
the hypertensive population, the proportion of individuals with grade 2 (≥160/100mmHg) or 
grade 3 hypertension (≥180/110mmHg) (Figure 2B) ranged from 29.2% in Namibia to 43.3% in 
Nigeria. Mean systolic blood pressure ranged from 121.6 to 123.8 mmHg, mean diastolic blood 
pressure ranged from 78.1 to 80.2 mmHg. Mean systolic blood pressure in those with hyper-
tension ranged from 142.8 mmHg in Namibia, where the highest treatment rates were found, 
to 155.6 mmHg in Nigeria (lowest treatment rate). Mean diastolic blood pressure in those with 
hypertension ranged from 94.3 mmHg in Namibia to 98.2 mmHg in Tanzania. The majority of 
the hypertensive population had both systolic and diastolic hypertension in all study popula-
tions (Table 2). Hypertensive respondents younger than 45 years had predominately diastolic 
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hypertension, whereas the majority of the respondents older than 45 years had both systolic 
and diastolic hypertension. The proportion of respondents with isolated systolic hypertension 
increased with age (Figure S1).

Table 1 Characteristics of the study populations

Rural Nigeria Rural Kenya Urban Tanzania Urban Namibia

 N  N  N  N  

Male, n (%) 2678 1247 (46.6) 2111 847 (40.1) 1046 423 (40.4) 1733 771 (44.5)

Age (Years), mean (SD) 2678 45.3 (18.3) 2109 40.9 (16.2) 1046 36.8 (11.2) 1716 36.9 (13.4)

Age , n (%) 2678 2109 1046 1716

18-24 392 (14.6) 341 (16.2) 143 (13.7) 378 (22.0)

25-34 456 (17.0) 511 (24.2) 328 (31.4) 431 (25.1)

35-44 445 (16.6) 509 (24.1) 340 (32.5) 435 (25.3)

45-54 505 (18.9) 332 (15.7) 164 (15.7) 270 (15.7)

≥55 880 (32.9) 416 (19.7) 71 (6.8) 202 (11.8)

Level of education, n (%) 2446 2091 996 1559

< primary 1457 (59.6) 414 (19.8) 76 (7.6) 302 (19.4)

Primary 449 (18.4) 826 (39.5) 685 (68.8) 445 (28.5)

Secondary 340 (13.9) 645 (30.8) 202 (20.3) 691 (44.3)

Tertiary 200 (8.2) 206 (9.9) 33 (3.3) 121 (7.8)

Consumption*, mean (SD) 2677 1271.7 (1131.4) 2111 1925.9 (2624.8) 1044 3791.6 (2803.0) 1731 4932.0 (9221.5)

Currently insured, n (%) 2678 21 (0.8) NP† 1011 19 (1.9) 1725 448 (26.0)

†NP = Not Performed; *Consumption per capita per year in USD corrected for purchasing power parity (PPP), 2009 conversion rate World bank  
(http://www.worldbank.org/).

Sensitivity analyses were performed to estimate the bias due to non-response and loss to 
follow up on hypertension prevalence in Kenya and Namibia respectively. A prediction model 
that included age and gender was used to predict the prevalence of hypertension in case of 
100% response and 100% follow up. This analysis showed an estimated prevalence of hyper-
tension of 17.3% (95%CI 16.8-17.8) in Kenya, compared to an observed crude prevalence of 
20.2% and an estimated prevalence of 27.8% (27.3- 28.3) in Namibia, compared to an observed 
crude prevalence of 32.0%.

The proportions of respondents with hypertension who were aware of their condition, who 
reported to be on anti-hypertensive treatment, and whose blood pressure was controlled are 
shown in Figure 3. The proportions of respondents with hypertension on treatment ranged 
from 7% in those with grade 1 hypertension to 17.5% in those with grade 3 hypertension. Treat-
ment proportion did not increase with hypertension severity in the Nigerian study population, 
where the overall treatment proportion was very low (data not shown). Hypertension control 
was lowest in Kenya (2.6%) and highest in Namibia (17.8%). Respondents who were insured in 
Namibia showed better hypertension control (Figure S2).

The prevalence of other CVD risk factors was lower compared to the prevalence of hyperten-
sion. Obesity prevalence ranged from 6.1% (Nigeria) to 17.4% (Tanzania). Diabetes prevalence 
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was lowest in Namibia (2.1%) and highest in Tanzania (3.7%). Smoking prevalence ranged from 
4.1% (Tanzania) to 13.5% (Namibia). Hypercholesterolemia prevalence was 2.7% in Namibia 
and 4.8% in Kenya (Table 2).

Table 2 Prevalence of hypertension and other CVD risk factors

Rural Nigeria Rural Kenya Urban Tanzania Urban Namibia

 N  N  N  N  

HT* (crude), n (%) 2678 563 (21.0) 2111 426 (20.2) 1046 199 (19.0) 1733 555 (32.0)

Isolated systolic HT†, n (%) 547 113 (20.7) 415 60 (14.5) 190 24 (12.6) 456 59 (12.9)

Isolated diastolic HT†, n (%) 547 102 (18.7) 415 164 (39.5) 190 70 (36.8) 456 155 (14.0)

WHO CVD risk ≥ 20% (age ≥ 40)¶, n (%) 1603 79 (4.9) 984 24 (2.4) 380 7 (1.8) 688 17 (2.5)

Eligible for HT drug treatment WHO¶¶, n (%) 2667 244 (9.2) 2090 138 (6.6) 1032 78 (7.6) 1715 162 (9.5)

SBP** (mmHg) , mean (SD) 2678 122.3(22.5) 2111 121.6 (18.3) 1046 123.3(17.6) 1733 123.8 (20.2)

DBP**(mmHg), mean (SD) 2678 78.1 (13.0) 2111 79.9 (11.7) 1046 79.6 (12.4) 1733 80.2 (14.6)

SBP in HT patients (mmHg) , mean(SD) 563 155.6 (22.3) 426 146.4 (20.8) 199 148.1 (19.4) 555 142.8 (21.0)

DBP in HT patients (mmHg), mean (SD) 563 96.8 (11.7) 426 96.4 (10.6) 199 98.2 (11.4) 555 94.3 (13.5)

Heart rate (bpm) in those with HT, mean (SD) 563 78.3 (13.2) 424 74.4 (12.0) 199 83.0 (13.7) NP|||

BMI†† ( kg/m3), mean (SD) 2618 22.4 (4.3) 2059 23.2 (4.7) 990 25.8 (4.9) 1710 24.9 (5.4)

BMI classification, n (%) 2618 2059 990 1710

Overweight (> 25) 413 (15.8) 433 (21.0) 344 (34.7) 444 (26.0)

Obese (>30) 160 (6.1) 195 (9.5) 172 (17.4) 290 (17.0)

WC M‡ (cm), mean (SD) 1232 78.9 (10.4) 796 78.8 (13.0) 420 83.6 (12.3) 769 79.3 (13.1)

WC F (cm), mean (SD) 1392 82.6 (13.4) 1231 81.4 (14.7) 615 85.5 (14.4) 953 82.9 (15.4)

Abdominal obese§, n (%) 2624 410 (15.6) 2027 399 (19.7) 1035 254 (24.5) 1722 341 (19.8)

DM||, n (%) 1761 51 (2.9) 1331 34 (2.6) 566 21 (3.7) 1652 34 (2.1)

Glucose (mmol/L), mean (SD) 1760 5.0 (2.2) 1316 5.0 (1.4) 559 4.9 (2.1) 1651 5.4 (1.3)

Cholesterol, mean (SD) NP 1336 4.4 (1.1) NP 1714 4.4 (0.7)

High Cholesterol§, n (%) NP 1336 64 (4.8) NP 1714 47 (2.7)

HIV positive 1772 50 (2.8) 1329 42 (3.2) 538 80 (14.9) 1679 280 (16.7)

Hb (mmol/L), mean (SD) 1762 8.2 (1.4) 1339 9.0 (1.4) 539 7.8 (1.4) NP

Smoking, n (%) 2669 277 (10.4) 2094 97 (4.6) 1040 43 (4.1) 1733 234 (13.5)

Alcohol > 2 U/day§§, n (%) 2670 4 (0.1) 2073 29 (1.4) 1033 5 (0.5) 1729 54 (3.1)

Reported diagnosis of HT, n (%) 2674 49 (1.8) 2098 84 (4.0) 1023 38 (3.7) 1733 215 (12.4)

Family History HT, DM, heart disease***, n (%) 2678 99 (3.7) 2111 319 (15.1) 1046 203 (19.4) 1733 615 (5.5)

 
*HT = hypertension; †In those with untreated or inadequately treated hypertension; ¶WHO CVD risk charts start at age 40 years and older; ¶¶Those with 
blood pressure ≥ 160/100 mmHg or 140/90 and 10 year CVD risk of ≥ 20%; **SBP = systolic blood pressure, DBP = diastolic blood pressure; |||NP= not 
performed; ††BMI = Body Mass Index; ‡WC = waist circumference, M = male, F = female; ||DM =Diabetes Mellitus (non-fasting blood glucose of ≥ 11.1 
mmol/L, or a fasting blood glucose of ≥ 7.0 mmol/L, or self reported use of drug treatment for DM); §High cholesterol ≥ 6.2 mmol/L; §§U = 1 standard 
unit of alcohol containing approximately 10g of ethanol;***Reported parent with hypertension, diabetes or heart disease.

Risk factors for hypertension
In all populations, age and BMI were independent predictors for increasing blood pressure 
(Table S1A-D). The effects of increasing age and BMI on blood pressure were different for men 
and women. Therefore, the effects are reported separately. Women had a steeper increase in 
blood pressure with increase in age compared to males, while males had a steeper increase 
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in blood pressure with higher BMI. In Namibia, respondents with lower socioeconomic status 
(lower consumption in USD PPP) had higher blood pressure. Hb concentrations and HIV status 
were tested because of possible associations with blood pressure and CVD respectively.35,36,37 
Hb concentrations were measured in the surveys in Nigeria, Tanzania and Kenya and showed 
a wide range from 3.6 mmol/L to 13.4 mmol/L. Respondents with Hb in the lowest tertile (by 
country and gender) had lower blood pressure in Nigeria and Kenya. No association between 
blood pressure and HIV status was found.

Figure 2 Hypertension prevalence and distribution of blood pressure. 2A Age-standardized and age-stratified 
hypertension prevalence. 2B Distribution of blood pressure in patients with hypertension (treated and untreated 
cases)
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The regression models were expanded to explore associations between increasing blood 
pressure and other CVD risk factors (Table S1A-D). Respondents with high blood pressure were 
more likely to have other CVD risk factors such as higher cholesterol and larger waist circum-
ference. Smoking was not associated with blood pressure in any of the study populations 
but the proportion of smokers was low in general (Table 2). An association between blood 
glucose levels suspected for diabetes and high blood pressure was only found in the Nigerian 
population.

In all analyses, adjusting for clustering at household level did not result in significantly differ-
ent effects (data not shown).

DISCUSSION

The scale of the surveys described in this study is unique, demonstrating the magnitude of 
the problem of hypertension in different countries in SSA, including rural and urban areas. The 
four populations are very different in terms of socioeconomic status, living environment and 
geographical location. Yet, hypertension was the most frequently observed risk factor for CVD 
and determinants for blood pressure were similar, in all four populations. The prevalence of 
hypertension observed in our survey in the Greater Windhoek area in Namibia was remark-
ably high (crude 32%, age-standardized 38%). This prevalence is similar to the prevalence of 
hypertension in adults in the USA where an overall prevalence of 31% in adults and 38.6% in 
non-Hispanic blacks was reported.38 The prevalence of hypertension in rural Nigeria is lower 
compared to in high income countries or in other parts of SSA,16,39 as can be expected in a rural 
community where people are more likely to follow a traditional African lifestyle. However, both 
mean blood pressures and the prevalence of hypertension in the Nigerian study population 
were much higher compared to early studies in rural populations in SSA.40,41,42,43,44,45 The rapid 
changes towards a more Western lifestyle that are taking place in LMIC is likely to contrib-
ute to an increase in the prevalence of hypertension in the coming years, in both rural and 
urban areas.46 Whereas mean systolic blood pressure is decreasing since 1980 in high income 
countries, trends in blood pressure show an increase in systolic blood pressure in many SSA 
regions and mean systolic blood pressures in SSA are amongst the highest in the world.21 In 
addition, people of black African origin have been identified as having a higher risk of target 
organ damage compared to Caucasians for a given blood pressure47,48,49,50 and the onset of CVD 
in LMIC occurs at an earlier age compared to high income countries.39 Finally, even though the 
prevalence of hypertension in SSA is still lower compared to the high income regions, the large 
and growing population of LMIC such as Nigeria will result in a considerably larger absolute 
number of individuals affected compared to high income countries.39,51 A recent study in rural 
Kenya found a similar prevalence of hypertension52 as our study whilst surveys in urban Tanza-
nia found a higher prevalence.16 The Tanzanian and Kenyan study populations in our surveys 
consisted of individuals and their household members, participating in a microcredit program 
and in a dairy cooperative respectively. These specific characteristics preclude generalization of 
our conclusions regarding the prevalence of hypertension to the general urban population of 
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Tanzania or the rural population of Kenya. Previous research showed large regional differences 
in hypertension prevalence in SSA, depending on the level of urbanization and other environ-
mental and possibly genetic factors, although the available data is limited.16,19,22 Therefore, our 
surveys are not representative for the whole continent of Africa but should be regarded as a 
contribution to filling the gaps in knowledge on regional prevalence data.

The prevalence of hypertension was based on three measurements of blood pressure on 
one occasion in this study. In clinical practice, a diagnosis of hypertension requires multiple 
measurements on several occasions. Therefore, the prevalence of hypertension found in our 
surveys might be an overestimation, although the normal mean heart rate did not support 
high blood pressure readings due to sympathic activation. Our study does not allow differen-
tiating between primary and secondary hypertension. To the best of our knowledge, there are 
no data available on the prevalence of secondary hypertension and the underlying causes in 
the population from SSA.

Figure 3 Awareness, treatment and blood pressure control in patients with hypertension

Nigeria Kenya

Tanzania Namibia

Not aware

Aware

Treated

Controlled

83%92%

82% 62%

9%

5%

3% 2% 3%

3%

5%

9%

6%

18%

17%

3%

  
Definitions: Aware = respondents who self report to have hypertension, Treated = respondents who self report to have hypertension, and who indicate to 
take drug treatment for hypertension, Controlled = respondents who self report to have hypertension, and who have a blood pressure below 140/90 
(patients who use drug treatment or for whom treatment status is unknown).
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Early identification and treatment of people with hypertension is vital. The proportion of 
respondents with hypertension on treatment was low in Nigeria, Kenya and Tanzania. The 
proportion on treatment increased with more severe hypertension. Blood pressure control as 
low as 2.6% (Kenya) is of concern and in line with previous findings from SSA.16,52,53,54,55,56,57,58 
Poor access to health care, in particular availability and affordability of drugs and travel costs, are 
barriers to CVD prevention treatment in LMIC. There is an ongoing debate about whether limited 
funds in LMIC should be spent on NCDs if the burden of communicable diseases is still high.59 
Lifestyle interventions such as salt reduction or weight loss are cheap interventions that might 
be cost saving.60 These lifestyle interventions are reported to reduce blood pressure with 3-4 
mmHg systolic and 2-3 mmHg diastolic.61,62 In our study, between 29.2% (Namibia) and 43.3% 
(Nigeria) of the respondents with hypertension had grade 2 or grade 3 hypertension. Therefore, 
our data show that a large proportion of the patients with hypertension may not be adequately 
treated with lifestyle interventions only. In these groups, drug treatment will be necessary to 
achieve target goals. Individual (drug) interventions for CVD prevention for high risk groups 
are available and were shown cost-effective in modelling studies.60 Calculation of total absolute 
CVD risk according to WHO risk charts did not contribute to identification of respondents eligi-
ble for anti-hypertensive drug treatment other than those with high blood pressure. WHO classi-
fies individuals with blood pressure at or above 140 mmHg systolic or 90 mmHg diastolic eligi-
ble for treatment if 10 year CVD risk is ≥ 20%. Individuals with blood pressure 160 mmHg systolic 
or 100 mmHg diastolic are eligible for treatment regardless of other risk factors.34 Due to the low 
prevalence of diabetes and smoking, treatment eligibility was entirely driven by blood pressure. 
However, respondents with higher blood pressure were more likely to have other CVD risk factors 
such as high cholesterol, larger waist circumference and diabetes (Table S1A-D). This clustering 
of risk factors is important as it increases a persons’ overall CVD risk.

Our surveys have all been conducted as part of an evaluation to assess the impact of private 
health insurance schemes for low and middle income groups in SSA. There is increasing 
advocacy for affordable health insurance schemes as part of a broader solution to health 
care financing problems in LMIC.63,64,65 Health insurance may be helpful to improve access 
to care, especially for patients with chronic conditions such as hypertension. Strengthening 
of current health systems and improving access to care for patients in LMIC is essential and 
was recently recommended in the UN declaration resulting from the UN High-Level Meeting 
on Non-Communicable Diseases.5 Our data from Namibia showed that treatment and control 
rates for hypertension were higher for those insured, although no conclusion about improved 
access to care can be drawn based on these data as people with hypertension might be more 
likely to enroll in insurance schemes.

We conclude that hypertension is the most frequently observed CVD risk factor in both urban 
and rural communities in multiple regions in SSA. The prevalence is expected to increase in 
the coming years. The determinants of blood pressure were consistent in all study populations 
and similar to described in other populations. Low levels of awareness, treatment and control 
of hypertension are alarming and may reflect poor access to care. Strengthening of health care 
systems in SSA to contain the emerging epidemic of CVD is urgently needed.
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SUPPORTING INFORMATION

Figure S1 Blood pressure pattern per age group in respondents with untreated or inadequately treated 
hypertension, all countries combined
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Figure S2 Awareness, treatment and blood pressure control in patients with hypertension in Namibia: insured 
versus not insured
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Definitions: Aware = respondents who self report to have hypertension, Treated = respondents who self report to have hypertension, and who indicate 
to take drug treatment for hypertension, Controlled = respondents who self report to have hypertension, and who have a blood pressure below 140/90 
(patients who use drug treatment or for whom treatment status is unknown). 
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Table S1A-D Multivariable prediction models for blood pressure

S1A Rural Nigeria SBP mmHg  
Regression Coefficients (95% CI)

DBP mmHg
Regression Coefficients (95% CI)

Step 1: Predictors of blood pressure

Female: Age 0.74 (0.67 - 0.81) 0.31 (0.27 - 0.34)

Male: Age 0.34 (0.28 - 0.40) 0.18 (0.14 - 0.22)

Female: BMI 0.54 (0.32 - 0.75) 0.65 (0.51 - 0.79)

Male: BMI 1.40 (1.15 - 1.65) 0.86 (0.70 - 1.02)

Hb tertile 2, mmol/l* 0.88 (-1.22 - 2.98) 1.57 (0.21 - 2.93)

Hb tertile 3, mmol/l* 2.04 (-0.12 - 4.20) 2.12 (0.70 - 3.53)

Consumption** 0.58 (-0.81 - 1.96) -0.26 (-1.04 - 0.52)

Observations 2617 2617

Step 2: Clustering of CVD risk factors

Female: Waist, cm -0.039 (-0.16 - 0.082) 0.026 (-0.045 - 0.096)

Male: Waist, cm 0.037 (-0.066 - 0.14) 0.029 (-0.037 - 0.094)

Diabetes¶ 10.7 (2.53 - 18.9) 6.82 (2.91 - 10.7)

Observations 2570 2570

S1B Rural Kenya SBP mmHg 
Regression Coefficients (95% CI)

DBP mmHg 
Regression Coefficients (95% CI)

Step 1: Predictors of blood pressure

Female: Age 0.54 (0.46 - 0.61) 0.22 (0.18 - 0.27)

Male: Age 0.39 (0.31 - 0.48) 0.22 (0.17 - 0.27)

Female: BMI 0.44 (0.25 - 0.63) 0.59 (0.47 - 0.71)

Male: BMI 1.00 (0.76 - 1.24) 0.65 (0.50 - 0.81)

Hb tertile 2, mmol/l* 1.07 (-0.99 - 3.14) 2.21 (0.87 - 3.56)

Hb tertile 3, mmol/l* 2.52 (0.47 - 4.57) 3.56 (2.16 - 4.96)

Consumption** 0.032 (-0.90 - 0.96) 0.21 (-0.40 - 0.82)

Observations 2057 2057

Step 2: Clustering of CVD risk factors

Female: Waist, cm -0.047 (-0.13 - 0.033) 0.070 (0.017 - 0.12)

Male: Waist, cm -0.053 (-0.19 - 0.082) 0.045 (-0.026 - 0.12)

Cholesterol, mmol/L 1.11 (0.37 - 1.84) 0.85 (0.32 - 1.39)

Alcohol < 1 U p/day§ 1.40 (-2.83 - 5.63) 2.87 (-0.23 - 5.98)

Alcohol 1-2 U p/day§ 3.51 (-2.25 - 9.26) 6.19 (2.20 - 10.2)

Alcohol > 2 U p/day§ 2.91 (-5.93 - 11.7) 5.17 (0.12 - 10.2)

Observations 1947 1947

 
S1C Urban Tanzania SBP mmHg 

Regression Coefficients (95% CI)
DBP mmHg 
Regression Coefficients (95% CI)

Step 1: Predictors of blood pressure

Female: Age 0.78 (0.63 - 0.93) 0.44 (0.35 - 0.53)

Male: Age 0.61 (0.44 - 0.77) 0.39 (0.29 - 0.49)

Female: BMI 0.31 (0.050 - 0.57) 0.34 (0.17 - 0.51)

Male: BMI 0.76 (0.41 - 1.11) 0.41 (0.18 - 0.64)

Hb tertile 2, mmol/l* -0.40 (-4.06 - 3.26) 0.57 (-2.01 - 3.16)

Hb tertile 3, mmol/l* -1.88 (-5.62 - 1.85) -0.45 (-3.07 - 2.17)

Consumption** 0.55 (-1.10 - 2.19) 0.82 (-0.40 - 2.04)
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S1C Urban Tanzania SBP mmHg 
Regression Coefficients (95% CI)

DBP mmHg 
Regression Coefficients (95% CI)

Observations 988 988

Step 2: Clustering of CVD risk factors

Female: Waist, cm -0.041 (-0.17 - 0.087) 0.14 (0.047 - 0.24)

Male: Waist, cm 0.41 (0.25 - 0.56) 0.33 (0.20 - 0.46)

Fruit|| -0.094 (-0.25 - 0.059) -0.13 (-0.24 - -0.026)

Vegetables|||| -0.14 (-0.30 - 0.017) -0.13 (-0.25 - -0.016)

Observations 971 971

 
S1D Urban Namibia SBP mmHg 

Regression Coefficients (95% CI)
DBP mmHg 
Regression Coefficients (95% CI)

Step 1: Predictors of blood pressure

Female: Age 0.63 (0.51 - 0.75) 0.34 (0.26 - 0.42)

Male: Age 0.44 (0.32 - 0.55) 0.38 (0.30 - 0.47)

Female: BMI 0.57 (0.30 - 0.83) 0.45 (0.28 - 0.63)

Male: BMI 1.08 (0.80 - 1.36) 0.51 (0.31 - 0.71)

Hb tertile 2, mmol/l* NP NP

Hb tertile 3, mmol/l* NP NP

Consumption** -1.50 (-2.48 - -0.52) -1.28 (-2.07 - -0.49)

Observations 1691 1691

Step 2: Clustering of CVD risk factors

Female: Waist, cm 0.17 (0.048 - 0.30) 0.12 (0.035 - 0.21)

Male: Waist, cm 0.25 (0.11 - 0.40) 0.048 (-0.075 - 0.17)

Cholesterol, mmol/L 1.28 (-0.16 - 2.73) 1.30 (0.27 - 2.33)

Alcohol < 1 U p/day§ -0.25 (-2.14 - 1.64) 0.13 (-1.38 - 1.65)

Alcohol 1-2 U p/day§ 2.33 (-2.11 - 6.76) 4.23 (0.46 - 8.00)

Alcohol > 2 U p/day§ 6.77 (0.66 - 12.9) 4.44 (0.23 - 8.65)

Observations 1681 1681

 
SBP = systolic blood pressure, DBP = diastolic blood pressure, CI = confidence interval, Robust CI in parentheses, NP = not performed. 
Age = per year older, BMI = per unit increase, waist = per cm increase, cholesterol = per mmol/L increase. *Compared to Hb tertile 1, **Food and non 
food consumption in log(USD/1000), ¶Compared to patients without diabetes, compared to no alcohol use, ||per piece increase per week, ||||Per serving 
increase per week. 
Table S1A Step 1: Estimates corrected for ethnic group. Step 2: Estimates corrected for age, gender, BMI, Hb tertile and ethnic group.  
Table S1B Step 2: Estimates corrected for age, gender, BMI and Hb tertile.  
Table S1C Step 1 and 2: Estimates corrected for age, gender and BMI. 
Table S1D Step 1: Estimates corrected for ethnic group (language used as proxy). Step 2: Estimates corrected for age, gender, BMI, consumption and ethic 
group (language used as proxy).  
Note: Smoking status, family history CVD, education, religion, insurance status, HIV status not significant in any of the study populations (at a p value of 
0.05) and excluded from all models. Hemoglobine levels not available for Namibia, cholesterol levels only available for Kenya and Namibia, data on fruit 
and vegetable intake only available for Tanzania and Kenya.
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ABSTRACT 

Objective
To study the prevalence of target organ damage (TOD) in hypertensive adults in a general 
population in rural Nigeria, to assess determinants of TOD and the contribution of TOD screen-
ing to assess eligibility for antihypertensive treatment. 

Methods 
All adults diagnosed with hypertension (n = 387) and a random sample (n = 540) out of all 
nonhypertensive adults, classified during a household survey in 2009, had a blood pressure 
measurement and were invited for TOD (myocardial infarction, left ventricular hypertrophy, 
angina pectoris, kidney disease) screening in 2011.

Results
Participation in TOD screening was 51% (n = 196) in respondents with hypertension and 33% 
(n = 179) in those without hypertension. TOD prevalence in hypertensive and nonhyperten-
sive adults was 32 and 15%, respectively. Hypertension severity was a strong determinant for 
TOD [grade 1 odds ratio (OR) 2.66, 95% confidence interval (CI) 1.04- 6.84; grade 2 OR 3.82, 
95% CI 1.41-10.36]. Out of 196 hypertensive patients, 151 were untreated, of whom all grade 
2 hypertensive patients (n = 71) were eligible for treatment. Screening revealed TOD in 19 out 
of 80 grade 1 hypertensive respondents (24%), therefore also classifying them as eligible for 
treatment. TOD screening hypertensive nonrespondents had more severe hypertension than 
hypertensive respondents, which may have resulted in an underestimation of the true preva-
lence of TOD among adults with hypertension. 

Conclusion
A high prevalence of 32% TOD in hypertensive adults in rural Nigeria was observed. Almost 
a quarter of respondents with grade 1 hypertension were eligible for antihypertensive treat-
ment based on TOD screening findings. As TOD screening is mostly unavailable in sub-Saharan 
Africa, we propose antihypertensive treatment for all patients with hypertension.

Keywords
angina pectoris, chronic kidney disease, community-based, developing countries, hyperten-
sion, left ventricular hypertrophy, myocardial infarction, Nigeria, sub-Saharan Africa, target 
organ damage

Abbreviations
CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; HDL-c, high-density 
lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol; LMICs, low and middle-
income countries; LVH, left ventricular hypertrophy; SSA, sub-Saharan Africa; TC, total choles-
terol; TOD, target organ damage
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INTRODUCTION

Hypertension is the leading risk factor for cardiovascular disease (CVD) and associated morbid-
ity and mortality worldwide1 with a rising prevalence in sub-Saharan Africa (SSA).2 Yet, antihy-
pertensive treatment coverage and control of hypertension are low in SSA.2-4 In addition, 
people of African descent have a higher risk of developing target organ damage (TOD) than 
whites for any given blood pressure.5,6

The WHO recommends drug treatment initiation in hypertensive individuals with a high 
10-year CVD risk, in individuals with very high levels of individual risk factors (such as grade 2 
hypertension) or (sub)clinical TOD, and in individuals who already had a cardiovascular event.7 
Hypertension guidelines recommend yearly TOD screening to determine treatment inten-
sity.8-10 However, due to limited test availability, a lack of skilled healthcare workers to perform 
and interpret tests and relatively high costs, screening for TOD is often not feasible in low- and 
middle-income countries (LMICs).11 Few studies have evaluated the prevalence of hypertensive 
TOD in SSA. Most studies have been conducted in hospital-based populations with a potential 
bias to more severe or symptomatic patients, or in selected populations such as civil servants.12 
Community-based studies from rural settings are scarce.13 Therefore, the contribution of TOD 
screening to determine antihypertensive treatment eligibility in SSA is unknown.

We previously identified hypertension as an important health problem in Kwara State in 
Nigeria, with a prevalence of 21% among adults (38% among adults aged 55 years and above) 
and very low levels of awareness, treatment and blood pressure control among those with 
hypertension.3 The aim of the present study is to evaluate the prevalence of TOD in a commu-
nity-based hypertensive population in rural Kwara State, the determinants of the presence of 
TOD and the contribution of TOD screening to assessment of individual treatment eligibility.

MATERIALS AND METHODS

Study design and study population
All hypertensive nonpregnant adults and a random sample of nonhypertensive nonpreg-
nant adults, as classified during a household survey in 2009 in Kwara State, Nigeria, were revis-
ited in 2011 for blood pressure measurement and invited for TOD screening. The 2009 survey 
consisted of a population-based sample of Afon and Ajasse Ipo district, two rural communi-
ties, and was part of an impact evaluation of a community-based health insurance scheme on 
socio-economic and health indicators.3,14 Screening for TOD included screening for myocardial 
infarction, angina pectoris, left ventricular hypertrophy (LVH) and kidney disease (see defini-
tions). More detailed information about the study population and study design is described 
elsewhere.3 

Data collection
Households included in the 2009 survey were revisited in 2011 by trained interviewers. 
Demographic, socio-economic and medical data were collected in the communities using 
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questionnaires and physical examination including blood pressure measurement. Eligible 
respondents were invited for TOD screening in a nearby health facility during the same week. 
Blood pressure was measured three times on the upper left arm after at least 5 min of rest 
using a validated automatic blood pressure device (OMRON M6 Comfort; OMRON Corpora-
tion, Kyoto, Japan). The mean value of the second and third measurement was used for analy-
sis. Due to unavailability of cardiac diagnostic tests (such as cardiac ultrasound), ECG (SECA, 
Hamburg, Germany) was performed to diagnose LVH and myocardial infarction. The Rose 
questionnaire15 was used to diagnose angina pectoris. Serum creatinine, blood glucose and 
lipid profiles [triglycerides, total cholesterol (TC), high-density lipoprotein cholesterol (HDL-c)] 
were measured using Roche Reflotron Systems (Roche Diagnostics, Basel, Switzerland). Low- 
density lipoprotein cholesterol (LDL-c) was calculated using the Friedewald formula.16 Micro-
albuminuria was measured in spot morning urine using the HemoCue Albumin 201 system 
(HemoCue, Ängelholm, Sweden).

Outcomes
The study outcomes were the prevalence of TOD among hypertensive individuals, the deter-
minants of the presence of TOD and the contribution of TOD screening to evaluation of antihy-
pertensive drug treatment eligibility (e.g. the proportion of hypertensive respondents that is 
eligible for drug treatment based on the presence of TOD compared with the proportion of 
hypertensive respondents eligible for treatment based on high levels of CVD risk factors or 
high 10-year CVD risk).

Analysis
Definitions
TOD was defined as the presence of myocardial infarction, angina pectoris, LVH or impaired 
estimated glomerular filtration rate (eGFR). Myocardial infarction was defined as pathologi-
cal Q waves on ECG;17 LVH was diagnosed on the basis of ECG using Sokolow -Lyon criteria.18 
In addition, Cornell criterion19 was used to diagnose LVH. Sokolow-Lyon criteria are known 
to overestimate LVH in populations of African descent, whereas Cornell criterion is known 
to underestimate the presence of LVH in these populations.20 Impaired eGFR was defined as 
an eGFR less than 60 ml/min per 1.73 m2, calculated using the Modification of Diet in Renal 
Disease formula.21 Hypertension was defined as a measured blood pressure at least 140 mmHg 
systolic and/or at least 90 mmHg diastolic, or self-reported use of drug treatment for hyperten-
sion irrespective of measured blood pressure. Controlled hypertension was defined as a blood 
pressure below 140 mmHg systolic and 90 mmHg diastolic in respondents using antihyper-
tensive medication. Microalbuminuria was defined as a urine albumin concentration of 20-200 
mg/l in spot morning urine.22

Statistical analysis
Data were analysed using STATA, version 12.0 (StataCorp LP, College Station, Texas, USA). The 
prevalence of TOD was calculated using descriptive statistics. Multivariable logistic regres-
sion analyses were performed to evaluate the association between any TOD and hyperten-
sion severity and hypertension treatment status, other CVD risk factors (sex, age, diagnosis 
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of diabetes, smoking status, alcohol use), socio-economic status (consumption measured as 
per capita expenditures in Naira, the local currency, spend per month; level of education) and 
being enrolled in a health insurance programme. The basic model assessed the association 
between hypertension severity and hypertension treatment status, and the presence of any 
TOD, corrected for age and sex. Variables were added to the basic model using a stepwise 
approach to evaluate whether the presence of other CVD risk factors and socio-economic 
factors modified the risk of TOD and the association with hypertension. Interactions were 
explored to assess whether specific combinations of variables modified the risk of TOD. 
Antihypertensive treatment eligibility was assessed among untreated hypertensive respond-
ents based on hypertension severity, 10-year CVD risk and the presence of TOD. Ten-year CVD 
risk was calculated for untreated hypertensive respondents aged over 40 years using the 
WHO/International Society of Hypertension laboratory-based risk prediction charts for the 
Africa D region.7

A proportion of the respondents who were interviewed during the survey in 2011 did not 
show for screening of TOD in the nearby health facility. For these respondents, blood pressure 
data were available from the survey. Sexual distributions, mean age, mean blood pressure 
and hypertension severity were compared between respondents who participated in the TOD 
screening (participants) and respondents who were invited during the survey but did not show 
for screening (nonparticipants).

Ethical review
Ethical clearance was obtained from the Ethical Review Committee of the University of Ilorin 
Teaching Hospital. Informed consent was provided by written signature or fingerprint.

RESULTS

Response rate and patient characteristics
Out of 387 respondents with hypertension in the 2009 community-based survey, who were 
invited for TOD screening during the second survey in 2011, 196 (51%) participated (Fig. 1). 
Hypertension awareness was 54% and antihypertensive treatment coverage among those with 
hypertension was 23% in 2011. Of those on treatment, 36% had controlled blood pressure 
(Table 1). Hypertensive respondents who did not participate in the TOD screening (but for 
whom blood pressure was measured during the household survey) had significantly higher 
diastolic blood pressure [mean 99.5, standard deviation (SD) 11.8 compared with 96.3, SD 11.8, 
P=0.008], more severe hypertension (grade 2 hypertension 54 compared with 45%, P < 0.001), 
were less aware of their hypertension status (28 compared with 54%, P = 0.001) and antihy-
pertensive treatment coverage and blood pressure control was lower (8 compared with 23%, 
P < 0.001, and 2 compared with 8%, P = 0.007, respectively) (see Table, Supplemental Digital 
Content 1, http://links.lww.com/HJH/A300, which shows the characteristics of participating 
and nonparticipating respondents in the TOD screening). Of the 540 respondents without 
hypertension, 179 participated (33%) (Fig. 1).
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Table 1 Characteristics of the study population in 2011

Hypertensive 
respondents 
(treated and 
untreated)

Untreated 
hypertensive 
respondents

Treated 
hypertensive 
respondents

Nonhypertensive 
respondents

N N N N

Male, n (%) 196 69 (35.2) 151 48 (31.8) 45 21 (46.7) 179 67 (37.4)

Age in years, n (%) 196 151  45 179  

18-44 27 (13.8) 25 (16.6) 2 (4.4) 60 (33.5)

45-54 43 (21.9) 33 (21.9) 10 (22.2) 46 (25.7)

55-64 50 (25.5) 37 (24.5) 13 (28.9) 40 (22.3)

≥65 76 (38.8) 56 (37.1) 20 (44.4) 33 (18.4)

Systolic BP, mean (SD) 196 154.5 (21.2) 151 156.6 (19.6) 45 147.1 (24.6) 179 116.7 (12.8)

Diastolic BP, mean (SD) 196 96.3 (11.8) 151 97.7 (10.2) 45 91.7 (15.1) 179 76.4 (8.5)

Hypertension grade, n (%) 196 151 45 179

Normal (BP < 120/80) 6 (3.1) 0 (0.0) 6 (13.3) 83 (46.4)

Pre-hypertension (SBP 120-139/DBP 80-89) 10 (5.1) 0 (0.0) 10 (22.2) 96 (53.6)

Grade 1 hypertension (SBP 140-159/DSP 90-99) 92 (46.9) 80 (53.0) 12 (26.7) 0.0 (0.0)

Grade 2 hypertension (SBP ≥ 160/DSP ≥ 100) 88 (44.9) 71 (47.0) 17 (37.8) 0.0 (0.0)

Awareness of hypertension*, n (%) 196 86 (53.9) 151 41 (27.2) 45 45 (100.0) NA NA

Treatment for hypertension**, n (%) 196 45 (23.0) 151 0 (0.0) 45 45 (100.0) NA NA

Controlled hypertension, n (%) 196 16 (8.2) 151 0 (0.0) 45 16 (35.6) NA NA

Family history (hypertension, diabetes, CVD), n (%) 196 13 (6.6) 151 7 (4.6) 45 6 (13.3) 176 107 (60.8)

Diabetes***, n (%) 188 13 (6.9) 144 8 (5.6) 44 5 (11.4) 175 3 (1.7)

High Total Cholesterol (> 5.0 mmol/L), n (%) 196 26 (13.3) 151 20 (13.2) 45 6 (13.3) 177 14 (7.9)

High LDL-c (> 3.0 mmol/L), n (%) 186 41 (22.0) 142 26 (18.3) 44 15 (34.1) 169 23 (13.6)

Low HDL-c (male: < 1.0 mmol/L; female: < 1.2 mmol/L), n (%) 186 108 (58.1) 142 81 (57.0) 44 27 (61.4) 170 116 (68.2)

Microalbuminuria, n (%) 194 40 (20.6) 149 28 (18.8) 45 12 (26.7) 175 34 (19.4)

BMI, mean (SD) 191 25.0 (5.7) 146 24.3 (5.2) 45 27.5 (6.8) 175 23.8 (4.8

Smoking, n (%) 196 14 (7.1) 151 13 (8.6) 45 1 (2.2) 179 18 (10.1)

Any alcohol use, n (%) 195 11 (5.6) 150 8 (5.3) 45 3 (6.7) 179 12 (6.7)

Does physical activity, n (%) 136 54 (39.7) 108 45 (41.7) 28 9 (32.1) 140 67 (47.9)

Yearly consumption in US$, mean (SD) 195 843.1 (751.2) 150 768.6 (642.5) 45 1091.2 (1004.1) 179 815.2 (851.2)

Health insurance, n (%) 196 53 (27.0) 151 28 (18.5) 45 25 (55.6) 178 58 (32.6)

Highest degree in school completed, n (%) 195 150 45 179

no school at all 120 (61.5) 92 (61.3) 28 (62.2) 92 (51.4)

< primary 4 (2.1) 4 (2.7) 0 (0.0) 10 (5.6 )

Primary 29 (14.9) 24 (16.0) 5 (11.1) 26 (14.5)

Secondary 18 (9.2) 14 (9.3) 4 (8.9) 30 (16.8)

Tertiary 24 (12.3) 16 (10.7) 8 (17.8) 20 (11.2)

Other 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6)

 
* Awareness of hypertension was defined as respondents who self-reported to have hypertension.  
** Treatment for hypertension was defined as self-reported drug treatment for hypertension.  
*** Diabetes was defined as the presence of a non-fasting blood glucose of ≥11.1 mmol/L, a fasting blood glucose of ≥7.0 mmol/L, or self-reported 
use of drug treatment for diabetes. BP, blood pressure; SBP, systolic blood pressure; DSP, diastolic blood pressure; CVD, cardiovascular disease; LDL-c, 
low-density lipoprotein cholesterol; HDL-c, high-density lipoprotein cholesterol; BMI, body mass index 
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Figure 1 Flow diagram of study population.

2009
1500* households randomly sampled

2009
50 households refused interview

2009
67 pregnant in 2009 

235 missing/ invalid blood pressure data
302 respondents in total

2009 to 2011
63 died 

157 migrated
2 refused interview

391 no longer part of household
55 pregnant in 2011

58 not interviewed in 2011
122 missing/ invalid blood pressure data

848 respondents in total

2011
552 no show TOD screening (191 with HT, 361 

without HT)

2009
1450 households interviewed (97%) = 3023 

respondents  ≥18 years

2011
1873 respondents  interviewed and blood pressure 

measured

2009
2721 respondents ≥18 years, not pregnant with 

blood pressure data
564 respondents with  HT and  
2157 respondents without HT

2011
927 respondents invited for TOD screening 

387 respondents with HT and  
540 without HT (randomly sampled based on 

2009 data) 

2011
TOD screening data available of  

196 respondents with HT and  
179 respondents without HT 

 
Note: Target organ damage screening was performed in 2011. Therefore, only data from the 2011 survey are included in this study. *Of the sampled 
households, 187 households could not be located and were replaced by other households to reach the sample size of 1500. HT, hypertension; TOD, target 
organ damage

Prevalence of target organ damage
TOD was found in 32% of the hypertensive respondents (Table 2). There was no significant 
difference between untreated and treated hypertensive respondents in TOD prevalence (31 
compared with 36%, respectively, P = 0.526). LVH was the main driver of the presence of TOD, 
with a prevalence of 13% among treated versus 17% (P = 0.592) among untreated hyperten-
sive respondents according to Sokolow-Lyon criteria. TOD prevalence in the nonhypertensive 
population was 15% (Table 2).

Determinants of target organ damage
Hypertension severity was the most important determinant of the presence of TOD. The associ-
ation between hypertension severity and the presence of TOD was present in the basic model 
with only age and sex included and in all other models that included other CVD risk factors 
and socio-economic variables (Table 3). The probability of TOD significantly increased with 
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more severe hypertension [Table 3, Model 4: prehypertension odds ratio (OR): 1.54, 95% confi-
dence interval (CI) 0.59-4.04, grade 1 hypertension OR: 2.66, 95% CI 1.04-6.84, grade 2 hyper-
tension OR: 3.82, 95% CI 1.41-10.36, treated hypertension OR: 2.95, 95% CI 1.00 -8.66]. Other 
well known CVD risk factors, including high BMI, dyslipidaemia, diabetes and smoking, did not 
show a significant association with the presence of TOD.

Target organ damage screening to determine treatment eligibility
Of the 151 untreated respondents (out of 196 hypertensive patients), 71 (47%) were eligible 
for treatment based on grade 2 hypertension (blood pressure ≥160 mmHg systolic or ≥100 
mmHg diastolic).7 The remaining 80 respondents had grade 1 hypertension (blood pressure of 
140- 159 mmHg systolic and 90-99 mmHg diastolic). Of those, one (1.3%, 0.7% of all untreated 
hypertensive individuals) respondent was eligible for treatment based on severe dyslipidaemia 
(TC >8 or LDL-c >6 or TC/HDL-c-ratio >8) and 19 (23.8%, 12.6% of all untreated hypertensive 
individuals) respondents were eligible based on the presence of TOD. Adding 10-year CVD risk 
of more than 30% did not result in the identification of additional individuals with a treatment 
indication. None of the respondents who were eligible for treatment based on the presence of 
TOD would be classified as eligible for treatment based on 10-year CVD risk. The remaining 60 
respondents had grade 1 hypertension without additional risk factors or TOD and would not 
be eligible for drug treatment according to the current WHO guidelines.7 

Table 2 Prevalence of target organ damage among treated, untreated and nonhypertensive respondents

Hypertensive 
respondents 
(treated and 
untreated) 

Untreated 
hypertensive 
respondents

Treated 
hypertensive 
respondents

p-value*  
(untreated 
vs. treated 

hypertension)
Nonhypertensive 

respondents

N N N N

Any target organ damage** (Sokolow-Lyon), n (%) 188 61 (32.4) 144 45 (31.2) 44 16 (36.4) 0.526 162 25 (15.4)

Any target organ damage*** (Cornell), n (%) 187 59 (31.6) 144 45 (31.3) 43 14 (32.6) 0.871 162 20 (12.3)

Myocardial infarction, n (%) 195 21 (10.8) 150 16 (10.7) 45 5 (11.1) 0.933 174 6 (3.4)

Angina Pectoris, n (%) 196 2 (1.0) 151 0 (0.0) 45 2 (4.4) 0.009 179 3 (1.7)

Impaired Glomerular Filtration rate, n (%) 182 12 (6.6) 141 7 (5.0) 41 5 (12.2) 0.101 163 4 (2.5)

Left Ventricular Hypertrophy (Sokolow-Lyon), n (%) 195 31 (15.9) 150 25 (16.7) 45 6 (13.3) 0.592 174 13 (7.5)

Left Ventricular Hypertrophy (Cornell), n (%) 195 26 (13.3) 150 24 (16.0) 45 2 (4.4) 0.046 174 7 (4.0)

 
* Compared using Pearson Chi Square test or Fisher Exact test for categorical variables.  
** Any target organ damage prevalence using Sokolow-Lyon criteria to determine left ventricular hypertrophy 
*** Any target organ damage prevalence using Cornell criterion to determine left ventricular hypertrophy

Table 3 Determinants of target organ damage among hypertensive and nonhypertensive respondents

Prevalence of target 
organ damage, n (%) 

(n=350)
Model 1* 

OR (95% CI)
Model 2** 

OR (95% CI)
Model 3*** 
OR (95% CI)

Model 4****
OR (95% CI)

Sex

Female 52 (23.3) 1.00 1.00 1.00 1.00

Male 34 (26.8) 1.10 (0.65-1.86) 1.10 (0.65-1.87) 1.40 (0.81-2.44) 1.57 (0.78-3.18)
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Prevalence of target 
organ damage, n (%) 

(n=350)
Model 1* 

OR (95% CI)
Model 2** 

OR (95% CI)
Model 3*** 
OR (95% CI)

Model 4****
OR (95% CI)

Age

18-44 11 (13.8) 1.00 1.00 1.00 1.00

45-54 15 (18.1) 1.14 (0.47-2.74) 1.13 (0.47-2.74) 1.10 (0.44-2.78) 1.22 (0.45-3.28)

55-64 28 (32.6) 2.22 (0.99-4.98) 2.22 (0.99-4.99) 2.37 (1.08-5.23) 1.99 (0.79-5.04)

≥ 65 32 (31.7) 1.98 (0.90-4.35) 1.97 (0.89-4.37) 2.31 (1.07-4.98) 1.74 (0.66-4.59)

Hypertension classification

Normal (BP < 120/80) 8 (10.4) 1.00 1.00 1.00 1.00

Pre-hypertension (SBP 120-139/
DBP 80-89)

17 (20.0) 1.77 (0.70-4.49) 1.77 (0.70-4.49) 1.59 (0.62-4.11) 1.54 (0.59-4.04)

Grade 1 hypertension (SBP 140-159/
DBP 90-99)

20 (26.3) 2.51 (1.02-6.17) 2.48 (0.99-6.19) 2.41 (0.96-6.05) 2.66 (1.04-6.84)

Grade 2 hypertension (SBP ≥ 160/
DBP ≥ 100)

25 (36.8) 3.95 (1.58-9.87) 3.89 (1.52-9.98) 3.70 (1.41-9.70) 3.82 (1.41-10.36)

Treated hypertension 16 (36.4) 3.62 (1.33-9.85) 3.62 (1.33-9.86) 2.84 (1.01-8.04) 2.95 (1.00-8.66)

 
BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; LDL-c, low-density lipoprotein cholesterol; TC, total 
cholesterol. *Model 1: includes sex, age and hypertension classification. **Model 2: includes sex, age, hypertension classification and awareness for 
hypertension. ***Model 3: includes sex, age, hypertension classification, awareness for hypertension, diabetes status, BMI, LDL-c, and TC. 
****Model 4: includes sex, age, hypertension classification, awareness for hypertension, diabetes status, BMI, LDL-c, TC, smoking, alcohol use, health 
insurance enrolment, yearly consumption and degree in school completed. n=349

DISCUSSION

We observed a high prevalence of TOD of 32% among adults with (mostly untreated) hyper-
tension in rural Nigeria. Almost a quarter of the respondents with grade 1 hypertension 
were eligible for antihypertensive treatment based on the presence of TOD. Our study thus 
highlights a major limitation of the current WHO guidelines for CVD prevention care in LMICs. 
When following the WHO guidelines, it is required to perform TOD screening in hypertensive 
patients to decide on treatment eligibility, especially in patients with grade 1 hypertension. 
Yet, TOD screening is not available in many settings in SSA. For these settings, the WHO recom-
mends to use a simpler 10-year CVD risk prediction tool that includes only age, sex, smoking 
status, diabetes status, blood pressure and TC. However, our study demonstrated that none 
of the respondents with TOD would have been classified as eligible for hypertension treat-
ment using the simple risk prediction tool. This implies that a large proportion of hyperten-
sive patients with, according to WHO guidelines, an absolute treatment indication based on 
the presence of TOD would still remain untreated if TOD screening is not available. To the best 
of our knowledge, our study is the first to quantify the magnitude of this problem based on 
population-based data. Other populations in LMICs with a high prevalence of TOD, in particu-
lar South Asians,23 are likely to face similar challenges with adequate risk stratification in the 
absence of TOD screening capacity. 

Up to date, very few studies have been published with data on TOD prevalence in community-
based populations from SSA. Two previous studies reported a prevalence of TOD of 48% among 
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civil servants in urban Ghana12 and 43% in rural Nigeria.13 Our study adds important epidemi-
ological data from rural SSA to the existing literature. These data can be used by policymakers 
for surveillance of CVD risk factor burden, to allocate resources for the population in need of 
antihypertensive treatment, and as input in modelling studies to estimate future CVD burden.

Given the above, there is a clear need for alternative strategies to initiate or intensify antihy-
pertensive treatment in SSA. We propose to treat all patients with grade 1 hypertension and 
above, with treatment intensity based on hypertension severity only, if TOD screening is not 
available.8-11 With an estimated population of 1 583 419 in rural Kwara24, of which 50.4% are 
adults, and a hypertension prevalence in adults of 21%,3 and assuming an overall TOD preva-
lence and hypertension severity distribution as found in our study, 101 056 individuals would 
be eligible for treatment based on current WHO guidelines. This number would increase to 
167 589 individuals if all hypertension patients would be treated.

One may argue that such an approach is not affordable for resource constraint settings in SSA. 
However, data from a hospital-based cohort study in a health facility in Kwara State nearby the 
study areas indicate that the costs of yearly TOD screening per patient are comparable to the 
yearly costs of treating a hypertension patient with a multidrug regime (Hendriks et al., unpub-
lished data). Furthermore, it could be argued that patients with grade 1 hypertension without 
other risk factors have a low 10-year CVD risk, especially in younger age groups.7 However, 
there is a lack of data worldwide to support the hypothesis that it is safe to postpone antihy-
pertensive treatment in adults from African descent with hypertension. Longitudinal studies 
from SSA are scarce, with only two studies from East and South SSA reporting changes in CVD 
risk factors over time.25,26 Long-term cohort studies that relate changes in CVD risk factors to 
changes in cardiovascular event rates from SSA are lacking altogether. Therefore, 10-year CVD 
risk charts, which are based on data from predominately white cohorts, cannot be validated 
for African populations.7,27 If anything, evidence points to higher risk in the latter group, with 
a higher incidence of cardiovascular events and cardiovascular mortality at a younger age 
and at lower blood pressure levels.5,6,23,28,29 Therefore, decisions on treatment eligibility in SSA 
should be made on the safe side, based on the limited evidence available. The high prevalence 
of TOD described in our study and by others12,13 suggests that postponing treatment is poten-
tially harmful. Thus, treating all hypertension patients seems to be a reasonable option for SSA, 
although more studies will be needed to establish the efficacy and cost-effectiveness of this 
approach in different SSA areas.

The prevalence of TOD observed in our study is likely to be an underestimation of the true 
prevalence in the hypertensive population for several reasons. First, participation in the 
TOD screening among the hypertensive respondents was 51%, with an overrepresentation 
of respondents with less severe hypertension (as measured during the household survey). 
Second, sensitivity of the Rose questionnaire to diagnose angina pectoris varies between 19 
and 83%30 with a lower sensitivity in African Americans.31 Third, we excluded microalbuminu-
ria from the definition of TOD. We did not observe a difference in the prevalence of microal-
buminuria in the hypertensive versus the nonhypertensive population. This may point to a 
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greater sensitivity for kidney damage in the general population, potentially also due to other, 
nonhypertension related, causes such as infections.32 Finally, the blood pressure measurement 
during the baseline survey in 2009 and the availability of community-based health insurance 
in Afon district since 2009 has most likely contributed to increased antihypertensive treatment 
coverage and blood pressure control in 2011 when TOD prevalence was determined.3,14 Other 
studies from SSA show lower treatment coverage and blood pressure control.2-4 The preva-
lence of TOD may therefore be higher in other settings in SSA. The potential underestimation 
of the TOD prevalence underlines our recommendation of timely antihypertensive treatment 
initiation in hypertensive patients in SSA.

In conclusion, our study indicated that around one-third of rural Nigerian adults with hyper-
tension have TOD. TOD screening is unavailable or unaffordable in many setting in SSA. There-
fore, we propose antihypertensive treatment for all patients with hypertension in resource-
constraint SSA settings, as a simple and feasible approach to prevent premature cardiovascular 
mortality.
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SUPPLEMENTAL DIGITAL CONTENT 1

Table S1 Characteristics of participating and non-participating* survey respondents in the target organ damage 
screening

Hypertensives Nonhypertensives

Participants* 
(n=196)

Non- 
participants* 

(n=191) p-value^
Participants* 

(n=179)

Non- 
participants* 

(n=361) p-value^ ^

Male, n (%) 69 (35.2) 72 (37.9)† 0.583 67 (37.4) 167 (46.3) 0.051

Age in years, mean (SD) 60.3 (14.6) 60.0 (15.5) 0.826 50.7 (15.8) 45.2 (17.1) <0.001

Systolic BP, mean (SD) 154.5 (21.2) 158.3 (23.2) 0.089 116.7 (12.8) 114.1 (11.8) 0.024

Diastolic BP, mean (SD) 96.3 (11.8) 99.5 (11.8) 0.008 76.4 (8.5) 74.9 (8.3) 0.055

Hypertension classification, n (%) <0.001 0.041

Normal (BP < 120/80) 6 (3.1) 1 (0.5) - 83 (46.4) 201 (55.7) -

Pre-hypertension (SBP 120-139/DBP 80-89) 10 (5.1) 3 (1.6) - 96 (53.6) 160 (44.3) -

Grade 1 (SBP 140-159/DBP 90-99) 92 (46.9) 84 (44.0) - 0 (0.0) 0 (0.0) -

Grade 2 (SBP ≥ 160/DBP ≥ 100) 88 (44.9) 103 (53.9) - 0 (0.0) 0 (0.0) -

Awareness of HT**, n (%) 86 (53.9) 53 (27.7) 0.001 NA NA NA

Treatment for HT***, n (%) 45 (23.0) 16 (8.4) <0.001 NA NA NA

Controlled HT¶, n (%) 16 (8.2) 4 (2.1) 0.007 NA NA NA

Controlled HT (in subjects treated for HT), n (%) 16 (35.6) 4 (25.0) 0.440 NA NA NA

Angina pectoris, n (%) 2 (1.0) 0 (0.0) 0.162 3 (1.7) 0 (0.0)†† 0.014

 
* Participants are respondents who participated in the household survey and in the target organ damage screening. Non participants are respondents 
who were invited for target organ damage screening during the household survey and who had their blood pressure measured during the survey but who 
did not show up for target organ damage screening. ** Awareness of hypertension was defined as respondents who self-reported to have hypertension. 
*** Treatment for hypertension was defined as self-reported drug treatment for hypertension. ¶ Controlled hypertension was defined as a blood pressure 
below 140 mmHg systolic and 90 mmHg diastolic in respondents using antihypertensive medication. ^ Hypertensive participants vs. hypertensive 
non-participants compared using Kruskall Wallis test for continuous variables and Pearson Chi Square test or Fisher Exact test for categorical variables 
^^ Non-hypertensive participants vs. non-hypertensive non-participants compared using Kruskall Wallis test for continuous variables and Pearson Chi 
Square test or Fisher Exact test for categorical variables. † n=190; †† n=358. BP, Blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; 
HT, hypertension
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ABSTRACT 

Background
Cardiovascular diseases (CVD) are a leading contributor to the burden of disease in low- and 
middle-income countries. Guidelines for CVD prevention care in low resource settings have 
been developed but little information is available on strategies to implement this care. A 
community health insurance program might be used to improve patients’ access to care. The 
operational research project “QUality Improvement Cardiovascular care Kwara - I (QUICK-I)” 
aims to assess the feasibility of CVD prevention care in rural Nigeria, according to international 
guidelines, in the context of a community based health insurance scheme.

Methods/Design 
Design
Prospective observational hospital based cohort study. 
Setting
A primary health care centre in rural Nigeria. 
Study population
300 patients at risk for development of CVD (patients with hypertension, diabetes, renal 
disease or established CVD) who are enrolled in the Hygeia Community Health Plan. 
Measurements
Demographic and socio- economic data, physical and laboratory examination, CVD risk profile 
including screening for target organ damage. Measurements will be done at 3 month intervals 
during 1 year. Direct and indirect costs of CVD prevention care will be estimated.
Outcomes 
1) The adjusted cardiovascular quality of care indicator scores based on the “United Kingdom 
National Health Services Quality and Outcome Framework”. 2) The average costs of CVD preven-
tion and treatment per patient per year for patients, the clinic and the insurance company. 3) 
The estimated net health care costs of standard CVD prevention care per quality-adjusted life 
year gained. 
Analysis
The primary outcomes, the score on CVD quality indicators and cost data will be descriptive. 
The quality scores and cost data will be used to describe the feasibility of CVD prevention care 
according to international guidelines. A cost-effectiveness analysis will be done using a Markov 
model. 

Discussion
Results of QUICK-I can be used by policy makers and professionals who aim to implement CVD 
prevention programs in settings with limited resources. The context of the insurance program 
will provide insight in the opportunities community health insurance may offer to attain 
sustainable chronic disease management programs in low resource settings.

Trial registration
ISRCTN, ID number: ISRCTN47894401 
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BACKGROUND

Cardiovascular diseases (CVD) are well established as a leading contributor to the burden of 
disease in low-income and middle-income countries (LMIC). Over 80% of global CVD mortal-
ity occurs in LMIC.1 The burden of non-communicable diseases in LMIC is likely to increase 
substantially over the next decades, and will become one of the most important causes of 
death and disability, because of the expected health and demographic transition.2,3 CVD in 
sub-Saharan Africa (SSA) has a large economic impact, with an estimated financial burden of 
tens of billions of US dollars over the next decade.4,5 Interventions to prevent CVD, such as 
multidrug regimes for high risk individuals, are available and were found cost-effective in LMIC 
in modelling studies6,7 but coverage in these settings is low.8

The need for control of non communicable diseases and implementation of CVD prevention 
programs in LMIC was recently emphasized.9-14 The World Health Organization and the Inter-
national Society of Hypertension (WHO/ISH) have jointly published guidelines for the treat-
ment of CVD risk factors in LMIC.15-17 However, implementation of CVD prevention programs 
poses several challenges. The most important is that health care for chronic diseases requires 
a greater level of organization of care that must be sustained over a longer period of time 
(usually a patients’ lifetime) than care for acute problems. In addition, access to health care, 
in particular affordability of drugs and travel, can pose restraint on the prospective patients. 
This was demonstrated in the USA where limited access to care due to lack of insurance, was 
associated with increased levels of forgone health care.18 Therefore, it was recently argued 
that interventions for CVD prevention in LMIC must be logistically and financially feasible and 
that operational research of implementation programs is urgently needed.19 In this paper, 
we present an operational research project to assess the feasibility of standard CVD preven-
tion care according to international guidelines in rural Nigeria, in the context of a subsidized, 
community based health insurance program.

 The insurance program: Health Insurance Fund
Fifty percent of SSA’s total health expenditure is financed by out of pocket payments, causing 
many to fall into a poverty trap having to pay for healthcare services.20,21 The Health Insurance 
Fund (HIF) is an international not-for-profit organization committed to the delivery of afford-
able quality private health insurance and healthcare services for low-and middle-income 
families. The mission of the HIF program is to protect the wealth of low- and middle-income 
families from health-related risks, so that families can lead lives of self-reliance, and meet their 
basic needs. To achieve this mission the HIF program is building a healthcare financing and 
delivery system that is centred around private health insurance.

 The Health Insurance Fund in Nigeria 
The first two HIF programs started in early 2007 in Nigeria in Lagos and Kwara State under the 
name of Hygeia Community Health Plan (HCHP). The implementation of the HIF program in 
Nigeria is carried out by PharmAccess Foundation and the local Health Maintenance Organiza-
tion Hygeia Nigeria Ltd. Hygeia has contracted both private and public clinics to provide the 

 Cardiovascular disease prevention in rural Nigeria



72

care for the enrolees. The HCHP program provides access to care for patients, performs upgrad-
ing of all clinics participating in the program, implements guidelines, assists the health care 
providers in improving financial and administrative management in the clinic and monitors 
and evaluates these processes. The insurance package provides coverage for the most 
common medical problems found among the target groups and consists of primary care, and 
limited secondary care (limited hospitalization and basic surgery). A more detailed description 
of the insurance program can be found at HIF’s website.22

Treatment of CVD risk factors such as hypertension and diabetes is included in the insurance 
package. Before the start of the HCHP program, guidelines for CVD prevention care were not 
available and very few patients were treated for CVD risk factors. As part of the HCHP program, 
staff was trained in CVD risk management including treatment guidelines (see Additional file 1) 
and other relevant topics, such as ECG reading.

Figure 1 General outline of QUality Improvement Cardiovascular care Kwara-I (QUICK-I) within the Hygeia 
Community Health Plan

Hygeia Community Health Plan

Patient population in Ogo Oluwa 
Hospital

Ogo Oluwa Hospital

300 insured patients at high risk 
of cardiovascular disease (CVD) 

to be included in QUICK-I

Access to care
Upgrading the clinic

Standardization of care
(guidelines)

Monitoring and evaluation
CVD prevention treatment 
according to international 

guidelines

 Impact of costs on the  
insurance program

Costs of care
Quality of care: Scoring of quality 

indicators

 
 

Aim of the study

It is hypothesized that the HCHP program can be used to provide high quality CVD preven-
tion care according to international guidelines by covering the costs of the CVD prevention 
care (access to care). The project QUality Improvement Cardiovascular care Kwara-I (QUICK-
I) aims to assess the feasibility of standard CVD prevention care according to international 
guidelines, in a low resource setting, in the context of the HCHP health insurance scheme. 
Both operational feasibility of CVD care in the clinic (e.g. availability of laboratory tests, drugs, 
doctors) and financial feasibility (for the insurer, the clinic and the patients) will be evaluated. 
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Operational feasibility will be assessed by measuring the quality of CVD prevention care in the 
study clinic after the implementation of the CVD prevention program. Financial feasibility will 
be assessed by estimating the costs of the CVD prevention program. Figure 1 gives a general 
overview of the QUICK-I project within the HCHP program. In addition, patient-related deter-
minants of feasibility, focused on patient education and drug adherence, will be studied simul-
taneously, and is described elsewhere.23

METHODS

Project Design
This is a prospective observational hospital based cohort study.

Setting
Study clinic
The clinic participating in this project is Ogo Oluwa Hospital (OOH) in Bacita (Kwara State), a 
private clinic in rural Nigeria that participates in the HCHP program. The hospital has admis-
sion capability and operates very busy weekly primary care clinics for the management of CVD 
prevention care. At most times, at least 3 doctors, 6 nurses, 3 laboratory staff, 3 records staff, 
2 pharmacy staff, 2 administrative staff and several other support staff are available during 
service hours. At the time of writing, 9500 patients enrolled in the HCHP program, were regis-
tered in OOH. As almost all patients consulting OOH are enrolled in the HCHP program, this 
number can be considered an estimate of the total patient population registered in OOH. 

Population
OOH provides care for the people who live in the area around the community of Bacita. This 
population is a rural, low income, farming community, predominantly Muslim and belongs 
mostly to the Nupe and Yoruba ethnic groups. Bacita is 1 of the 4 most populous communities 
in Edu Local Government Area. Edu has an estimated population size of 201,469.24

Inclusion and exclusion criteria
Table 1 shows the inclusion and exclusion criteria of the study. In order to be included a patient 
needs to meet all inclusion criteria and none of the exclusion criteria. Patients who do not meet 
the inclusion criteria or who meet one of the exclusion criteria will receive the same standard 
care in the clinic but will not be included in the cohort.

Project Duration
The inclusion of patients in the cohort is expected to take 6 months. Each patient will be 
followed for 1 year. Total duration of data collection is therefore estimated to be 18 months. 
After the project has finished, CVD prevention care will be continued according to the imple-
mented guidelines.

Investigations and Follow up
Patients who are included in the project will be assessed every 12 months according to current 
CVD prevention guidelines.15-17,25-27 In addition, regular follow up visits will take place with the 
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doctors according to local practice of care (usually patients are seen by the doctors once a month). 
In addition, for study purposes, patients are seen every 3 months during 1 year by a dedicated 
nurse who assists in data collection. The data collected during each visit are shown in Table 2.

Table 1 Inclusion and exclusion criteria for QUality Improvement Cardiovascular care Kwara-I

Inclusion criteria 1. ≥ 18 years of age

2. Visiting the outpatient clinic/admitted to the clinic

3. Enrolled in the Hygeia Community Health Plan

4. At least one of the following:

a. diagnosis of hypertension

b. diagnosis of diabetes mellitus

c. established cardiovascular disease (stroke, myocardial infarction, angina pectoris)

d. diagnosis of renal disease

Exclusion criteria 1. Patients who are unwilling to provide consent for data collection

2. All pregnant or lactating females

3. All patients with suspected secondary hypertension

4. Any person who is incapable of giving informed consent

5. Patients who are not permanently residing in Kwara State*

*Patients who are not permanently residing in Kwara State are not eligible for the HCHP program. 
 
 
Table 2 Data collection and investigations during each study visit 

Month 0 3 6 9 12

Demographic data •

Socioeconomic data •

Comorbidities •

Cardiovascular risk factors • • •

Transport costs • • • • •

Drug use for cardiovascular disease (prevention) and side effects • • • • •

Morisky adherence questionnaire40 • • • • •

Rose angina pectoris questionnaire41,42 •

Quality of life using the 12-Item Short Form Health Survey (SF-12)43 • •

Health care utilization and health care expenditures • • • •

Cardiovascular events • • • •

Physical Examination (height, weight, hip and waist circumference, blood pressure, heart rate) • • • • •

Blood tests: (potassium, creatinine, lipid profile) • •

Blood tests: glucose • •* •* •* •

Urine tests (microalbuminuria, proteinuria**) • •

Electrocardiogram • •

 
*Only for diabetic patients. ** Only if microalbuminuria test result is out of range at upper measuring range

Patients will be reminded of their upcoming study visits using telephone calls or text messages. 
Patients, who do not show up for study visits, will be contacted (if needed by home visit) by 
a study staff member to investigate the reasons for no show. Rates of loss to follow up and 
reasons for no show will be described as part of the feasibility of CVD prevention care.
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Primary Endpoints
The primary endpoints of QUICK-I are: 
A.  The adjusted cardiovascular care quality scores based on the United Kingdom National 

Health Services Quality and Outcome framework (NHS QOF)28 after the implementa-
tion of the CVD prevention program. The score will be measured after the last patient has 
completed follow up (estimated 1.5 years after baseline). The quality indicators are shown 
in Additional file 2. 

B.  The range of possible costs of CVD prevention treatment per patient per year, divided per 
category (treatment, consultation etc). Pre-specified subgroup analysis will include costs 
for the insurance company considering the current and alternative benefit packages, the 
hospital, and the patient.

C.  The estimated net health care costs of standard CVD prevention care per quality-adjusted 
life year (QALY) gained in a community health insurance setting.

Secondary Endpoints
Secondary endpoints for QUICK-I are shown in Table 3. Secondary endpoints will be analyzed 
for responders and non-responders to treatment, as defined in Table 4.

Definitions of clinical outcomes
A patient is considered to be successfully treated if there is a significant improvement in any of 
the risk factors that were present before the start of the prevention program. This implies that 
each patient reaches an individual endpoint. The definitions of significant improvement are 
shown in Table 4.

Sample size
The main objective of this study is to describe the cardiovascular care performance of the 
clinic using quality indicators. Sample size calculations for quality indicator scoring are diffi-
cult because the number of cases used to score an indicator depends on the prevalence rate of 
each condition of interest in the clinic where scoring takes place. Therefore, composite scores, 
based on pooled indicators of one disease category, are considered better indicators than 
individual indicator scores.29 In a study that assessed the feasibility of quality indicator assess-
ment for multiple conditions in general practice, sample sizes of 7-12 patients for each of the 
conditions were required to achieve 90% confidence intervals of +/- 10 points on estimated 
pass rates (the number of cases for which the indicator was passed) for composite scores per 
disease category.29

The secondary outcome of this project is the proportion of subjects that are successfully 
treated. In a community based survey in Mozambique, 40% of the participants on treatment 
for hypertension were found to have a blood pressure at target level.30 Assuming 30% of 
patients will be treated successfully, 300 patients will provide sufficiently narrow confidence 
limits around the estimate (95% CI: 24.9% -35.5%). The study sample size of 300 patients is 
therefore based on the secondary outcome and will also allow scoring of quality indicators 
(primary outcome).
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A subgroup analysis will be performed on patients who are newly diagnosed or who have not 
received treatment for at least 1 year (“new” patients), and patients who were identified and 
put on treatment prior to inclusion into the QUICK-I study.

We aim to enrol 150 new and 150 patients already on treatment (20% success: 95% CI: 13.9% 
-27.3%; 30% success: 95% CI 22.8%-38.0) within 6 months. Evaluation of the feasibility to reach 
the sample size and the distribution across the two subgroups, will take place 3 months after 
the start of inclusion. A minimum sample size of 100 patients in each of the subgroups will be 
required.

Table 3 Secondary endpoints for QUICK-I 

Secondary Endpoints QUICK-I

1.  The proportion of patients in whom cardiovascular disease (CVD) risk factor treatment is successful (see definitions) after 1 year of follow up

2.  The incidence of target organ damage* and established CVD during the study period

3.  The incidence of all cause mortality during the study period

4.  Change in the score on the 12-Item Short Form Health Survey quality of life questionnaire at 1 year of follow up compared to baseline 

5.  Change in the score on the 8-item Morisky Medication Adherence Scale measured with 3 month intervals during one year of follow up

6.  Incidence of side effects of prescribed drugs for CVD prevention, during the follow up period

 
*Target organ damage: presence of micro/macroalbuminuria or ECG based left ventricular hypertrophy 
 
 
Table 4 Secondary endpoints for QUICK-I 

Risk factor  Significant improvement

Blood pressure  Blood pressure at target level:  
Patients without diabetes or established cardiovascular disease (CVD): < 140 mmHg systolic and < 90 mmHg 
diastolic.  
Patients with diabetes, renal disease or establish CVD: < 130 mm Hg systolic and 80 mmHg diastolic. 
For those who do not reach target levels: blood pressure decrease of > 10% systolic or diastolic 

Dyslipidemia  Lipid profile at target level: 
Primary prevention: total cholesterol (TC) < 5.0 mmol/L and low density lipoprotein (LDL) cholesterol < 3.0 mmol/l. 
Secondary prevention: TC < 4.0 mmol/L and LDL cholesterol < 2.5 mmol/l. 
For those who do not reach target levels: reduction in total cholesterol ≥ 25% or LDL ≥ 30% (whichever is greater). 

Diabetes  Fasting plasma glucose < 7.0 mmol/l  
Random plasma glucose of < 12 mmol/l 

Abdominal Obesity  Reduction of waist circumference to ≤ 102 cm (M), ≤ 88 cm (F) 

Left Ventricular Hypertrophy (LVH)  Regression of LVH (electrocardiogram based) according to Sokolow-Lyon criteria44

Microalbuminuria  Disappearance of microalbuminuria (< 30 mg/ml in spot morning urine)

Proteinuria  Disappearance of proteinuria (negative quantitative dipstick)

Renal impairment  Improvement in creatinine clearance to a new estimated glomerular filtration rate class45 after treatment.

Smoking  Quit smoking

 

Statistical Methods
Primary outcome
The primary outcome is a descriptive analysis of the quality scores using the NHS QOF indica-
tors, adjusted to the local context, after initiation of standardized CVD management. Only 
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disease domains relevant to CVD will be used (primary prevention, hypertension, diabe-
tes, heart failure, stroke, chronic kidney disease, obesity and smoking). Scoring methods are 
summarized in Additional file 2. The score will be used to assess the feasibility of CVD preven-
tion care according to the WHO/ISH CVD risk management guidelines15-17 using the scores of 
individual NHS QOF indicators. For example, the guideline to perform a CVD risk assessment in 
all patients with hypertension will be assessed on the basis of the scores of indicator primary 
prevention 1: “patient newly diagnosed with hypertension had a face to face cardiovascular 
risk assessment at the outset of diagnosis using an agreed risk assessment tool.” The NHS QOF 
indicators are used in primary health care centres in the UK. The score of the study clinic will 
also be compared with scores of primary health care practices in the UK. Designated patient 
files for CVD prevention care were introduced in the clinic prior to the start of the study. These 
files serve as the source for scoring of quality indicators of patient care provided for the study 
population included in QUICK- I.

Costs and cost-effectiveness analysis
Descriptive statistics will be applied to calculate costs of the CVD prevention program for 
the clinic, the patients and the insurance company. Estimation of the impact of CVD preven-
tion care on total medical pay out of the insurance company will be done using a mathemat-
ical model. Prevalence data of patients at risk for CVD in the insured population will be used 
as input in this model. Scenario analysis will then be performed to estimate the cost impact 
for the insurer of different treatment thresholds (e.g. low versus high risk) and with different 
benefit packages.

Cost-effectiveness of standard CVD prevention care in this low resource setting will be 
estimated using a Markov model with varying probabilities of disease events and mortality 
to assess the benefits, risks, and costs of the treatment regimes for low, moderate and high 
CVD risk. Since the analysis will use at least a 10-year time horizon, the long-term effective-
ness and cost-effectiveness will be based not only on the QUICK-1 cohort study data, but also 
on Framingham risk functions (using baseline and follow-up data), relative risk reductions 
expected from treatment, background mortality rates, and costs of CVD events. Outcomes in 
the analyses will be measured in QALYs gained and net health-care costs. Multivariate sensi-
tivity analysis will be performed for all variables with a pre-specified range of uncertainty with 
Monte Carlo simulation.

Secondary outcomes
The proportion of patients in whom treatment is successful at 1 year of follow up will be deter-
mined for the entire cohort. Individuals who achieved the target will be compared with those 
who did not and analyzed for explanatory variables using multivariate logistic regression analy-
ses. The proportion of patients who reached treatment target goals will also be determined for 
each risk factor separately and analyzed using multivariate logistic regression, if sample size 
allows. The prevalence and incidence of TOD, CVD and mortality with confidence intervals will 
be determined. Multivariate analyses will be used to adjust for known or suspected confound-
ing variables. Descriptive statistics will be applied for quality of life, side effects of medication 
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and adherence to therapy. Individuals who are adherent to therapy will be compared with 
non-adherent individuals and analyzed for explanatory variables using multivariate logistic 
regression analyses.

ETHICAL APPROVAL

The QUICK studies will be performed following Good Clinical Practice guidelines and complying 
with the Declaration of Helsinki principles. Ethical clearance has been obtained from the insti-
tutional review board of the University of Ilorin Teaching Hospital (Ref: UITH/CAT/189/13/13, 
dated 30th March, 2010), Kwara State, Nigeria.

START DATE & TIME LINES

Patient inclusion started in June 2010 and the last patient is expected to complete follow up in 
December 2011.

DISCUSSION

Guidelines for CVD care in LMIC have been developed15-17 but little evidence-based information 
is available on strategies for effective and successful implementation of such care in settings 
with low resources. Community health insurance programs have been put forward as a means 
to improve patient access to healthcare but operational difficulties still hamper the successful 
development of community health insurance schemes.31 The context of the insurance program 
makes this project unique. By removing the barrier of patient out of pocket expenditures 
through an insurance program, the project can evaluate health effects of the interventions in 
the program and identify limiting factors for implementation of CVD prevention care. Results 
of such operational research can be used in future program designs. This project could serve as 
a model for policy makers and professionals who aim to implement CVD prevention programs 
in settings with limited resources.

The feasibility of hypertension and diabetes treatment in primary health care in SSA has 
been assessed in a limited number of studies.32-35 These studies demonstrate improvements 
in blood pressure, glucose or HbA1c levels using simple treatment protocols (usually applied 
by dedicated study nurses). We have chosen for quality indicators as the primary outcome 
instead of risk factor control. This will give a better insight in which components of CVD care 
are feasible and which are not when implementing CVD prevention care according to inter-
national guidelines, using the available resources, including human resources. However, risk 
factor reduction after implementation of the CVD program will be described as a secondary 
outcome.

The NHS QOF indicators are developed in the United Kingdom. There is no CVD preven-
tion quality indicator set developed specifically for low resource settings. WHO/ISH has 
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developed guidelines for the prevention of CVD in LMIC but there are no tools available to 
measure adherence to these guidelines. In addition, experts disagree which quality indica-
tors are relevant to measure quality of care for primary prevention of CVD.36 We have chosen 
the NHS QOF indicators because they have been developed to assess the quality of care in 
primary health care settings and because the indicators are based on international guidelines. 
We will describe the results in the context of international CVD prevention guidelines such 
as the WHO/ISH guidelines.15-17 Some of the QOF NHS indicators refer to services that are not 
available in a rural low income setting. We tried to adapt these indicators to the local context 
wherever possible (for example by replacing the need for an HbA1c test in diabetic patients 
with a blood glucose test). Other indicators that refer to unavailable services (such as influ-
enza vaccinations for diabetic patients) will fall under the exception reporting criteria. More 
information on the scoring systems and exception reporting can be found in Additional file 2 
and on the QOF NHS website.28

Previous studies in SSA have focussed on either hypertension or diabetes care.32-35 We have 
chosen to include all patients who are at high risk to develop CVD, independent of whether 
they have hypertension, diabetes or other CVD risk factors. This heterogeneity makes our study 
population representative of the population which doctors in SSA encounter in their clinics. 
This approach is in line with WHO recommendations to focus on total CVD risk instead of a 
single risk factor approach.16

The financial aspects of delivering CVD care for patients, clinics and third parties (such as insur-
ers) were not addressed in recently published studies.32-35 However, the cost of care is a major 
determinant of long term sustainability of CVD prevention programs in SSA. Therefore, the cost 
of the CVD prevention program is a primary outcome in this study. 

Our study population is enrolled in the HCHP program so the study describes the feasibil-
ity of CVD prevention care in the context of this insurance program. As the majority of the 
population in Kwara State is eligible for this insurance program and enrolment rates are high, 
the results of our study will be applicable to the Kwara population in general. Currently, the 
insurance program is operational in 2 out of the 3 senatorial districts of Kwara State, expan-
sion to the third area is in preparation. In addition, HIF started a similar program in Tanzania, 
and a program in Kenya is in preparation. There is increasing advocacy for community based 
health insurance schemes as part of a broader solution to health care financing problems in 
low-income countries.37 Recently, more community based health insurance schemes have 
been planned or implemented in SSA.38,39 Several outcomes of our study, such as the costs of 
CVD prevention for the clinic, incidence of TOD and travel costs for patients will be relevant for 
other settings, regardless of whether or not health insurance is available there.

In conclusion, the results of QUICK-I can be used to develop implementation strategies for CVD 
prevention programs in settings with limited resources. The context of the insurance program 
will provide insight in the opportunities community health insurance may offer to attain 
sustainable chronic disease management programs in low resource settings.
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ADDITIONAL FILE 1: FLOWCHARTS FOR CARDIOVASCULAR 
DISEASE PREVENTION

The risk assessment and treatment flowcharts for cardiovascular disease (CVD) prevention 
care used in this project are based on international guidelines of the Joint National Commit-
tee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure1, the European 
Society of Hypertension/European Society of Cardiology2 and the World Health Organization/
International Society of Hypertension3-5, adapted to the local context as explained below. The 
flowchart for diabetes care is based on guidelines by WHO, the American Diabetes Associa-
tion3,5-7 and a flowchart designed by Gill et al. for diabetes care in rural South Africa.7 Drug 
choices indicated in the flowcharts are based on local availability and costs.

Women in fertile period
In pregnant women, the first choice of treatment is alpha methyldopa and labetolol combi-
nation therapy.2 Angiotensin Converting Enzyme Inhibitors (ACEI) have shown to be terato-
genic and Angiotensin II Receptor Blockers (ARBs) have not been proven to be safe during 
pregnancy. A large proportion of the women in the setting of this project do not take birth 
control measures, therefore ACEI (and ARBs but these are not first line therapy in this setting) 
are contra indicated for all women in the fertile age (18-45years) unless they take birth control 
measures. The first choice therapy for these women is a calcium channel blocker, if at high risk 
for CVD combined with methyldopa. If blood pressure is not controlled, hydralazine (labeto-
lol is not available in this setting) is recommended as additional therapy. Pregnant women are 
excluded from QUICK-I, they will receive standard care according to guidelines.

Antiplatelet therapy
Low dose of antiplatelet therapy is recommended for primary prevention in high risk groups 
provided that blood pressure is controlled. WHO guidelines state that the benefit of antiplate-
let therapy could be lower in populations where hemorrhagic stroke is more prevalent than 
ischemic heart disease.3 It is expected that the study population consist predominantly of 
patients with hypertension. The risk of adding aspirin for all high risk patients is considered too 
high because of the risk of hemorrhagic stroke. It will be left to the doctors’ judgment if treat-
ment with antiplatelet therapy is beneficial in individual cases. For secondary stroke preven-
tion, WHO recommends low dose aspirin in presumed ischemic stroke. Hemorrhagic stroke is a 
contraindication for antiplatelet therapy. In the setting of this project, differentiation between 
hemorrhagic and ischemic stroke is not possible. Antiplatelet therapy is therefore not standard 
treatment for secondary stroke prevention. Again, the decision to start antiplatelet therapy in 
individual cases will be left to the doctors judgment.8 
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ACEI  Angiotensin 
Converting Enzyme 
Inhibitor

AP  Angina pectoris
DBP  Diastolic blood 

pressure
SBP  Systolic blood pressure
MI  Myocardial infarction
RF  Risk factors
TC  Total Cholesterol
TOD  target organ damage

COMPELLING INDICATIONS
•	 Heart Failure
•	 Post myocardial infarction/Angina pectoris
•	 Diabetes
•	 Chronic Kidney Disease
•	 Recurrent stroke prevention
•	 High coronary disease risk: 3 out of 5 of the 

following risk factors: smoking, dyslipidemia, 
family history premature CVD (age < 55 M <65 F), 
microalbuminuria, left ventricular hypertrophy. 

Women in fertile age 
NO ACEI (Captopril) 
Treat with Methyldopa (start 250 mg b.d.) 
and Nifidepine SR (start 20mg b.d.).
Pregnant women 
(cut off 160/110 mmHg):  
NO ACEI,  quit statins during pregnacy.
Treat with  Methyldopa (start 250 mg b.d.). 
If not on target: add Nifidepine SR (start 
20mg b.d.). or Hydralazide 20 mg t.d 

Lifestyle modifications 
+ Physical 

Examination+
Screening TOD/RF* 

History
of

CVD?

BP not at target goal?
(140/90 mmHg or 130/80 in case of 

pts with CVD/renal disease/diabetes)

Stage 1 hypertension
SBP 140-159 or

DBP 90-99

Nifedipine SR 20mg b.d.

ADD
 simvastatine 20 

mg o.d. 

ADD
Captopril 12.5 

mg b.d 
ADD

Moduretic 5/50 
mg o.d.

ADD
 simvastatine 20 

mg o.d. 

severe dyslipidemia? (TC ≥ 
8.0 mmol/l)

Stage 2 hypertension
SBP ≥ 160 mmHg or

DBP ≥ 100 mmHg 

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

Hypertension with 
compelling indications

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

In case of
Heart failure 

Propranolol 80 mg b.d, Moduretic 
5/50 mg o.d

Myocardial infarction/AP 
Propranolol 80 mg b.d., vasoprin 
(acetylsalicylic acid) 75 mg o.d., 

simvastatin 40 mg o.d.
Diabetes 

Add oral antidiabetics (see DM 
chart)

Stroke: add simvastatin 40 mg o.d. 

BP not on target: 
increase dose or add new drug

BP not on target → increase dose  to 
Nifedipine SR 60 mg b.d

Captopril 50 mg b.d.
Moduretic 5/50 o.d. 

Refer if this is insufficient

BP not on target: 
increase dose or add new drug

no yes

no no noyes yes yes

Figure 1 CVD risk assessment and treatment. Choices of drugs are based on international guidelines1-5 and local 
availability

Visit frequency every 2 
weeks during treatment 
installation/increase of 
dosage. 

If stable once per month.

*TOD/RF screening (also 
see box COMPELLING 
INDICATIONS): Blood tests: 
potassium, creatinine, lipid 
profile, fasting glucose
Urine tests: 
microalbuminuria/
proteinuria ECG
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Figure 2 Diabetes treatment. Choices of drugs are based on international guidelines3,5-7 and local availability

DM  Diabetes mellitus
FBG  Fasting blood glucose
PE  Physical Examination
RBG  Random blood glucose
TOD  Target organ damage

**TOD/RF screening:
smoking, dyslipidemiea, family history premature CVD (age < 55 M <65 
F), (abdominal) obesity
Blood tests: potassium, creatinine, lipid profile, glucose
Urine tests: microalbuminuria/proteinuria 
ECG

Referral to tertiary centre

Screening
Blood pressure (see CVD risk assesment chart) + PE

TOD/additional risk factors once p/year**
Neuropathy screening once per year

Retinal screening/ check vision once p/y
Foot examination once per year (ulcers/pulsations)

Lifestyle advice

metformin  500mg o.d.*

Increase metformin to 500mg b.d., then t.d.s, then 
1000mg t.d.s*

Add glibenclamid 5 mg o.d., then 5 mg b.d., then 5 
mg t.d.s.* 

Refer patient

Diabetes

Insulin 
dependent 

diabetes (DM type 
1)

DM type 2

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

*Do not increase dose/add drugs in case of symptoms of hypoglycemia
Visit frequency every 2 weeks during treatment installation/increase of 
dosage. If stable once per 1-3 months
2 measurements needed before dosage increase
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ADDITIONAL FILE 2: ADJUSTED NATIONAL HEALTH SERVICE 
QUALITY AND OUTCOME FRAMEWORK QUALITY INDICATORS

The United Kingdom National Health Service Quality and Outcome Framework (NHS QOF) 
contains groups of indicators, against which a primary care practice can obtain points accord-
ing to their level of achievement. The British National Institute of Clinical Excellence (NICE) 
advises on relevant, evidence based quality indicators, which includes a number of domains 
such as coronary heart disease and hypertension. In this project, only indicators relevant for 
CVD (prevention) will be used. The number of cases in the denominator to calculate the score 
stage will be the number of patients included in QUICK- I who are diagnosed with the condi-
tion of interest. Some indicators are related to services that are not available in this setting; 
these indicators will fall under exception reporting criteria and will not be taken into account 
when scoring the quality of care. More information on the scoring systems can be found at the 
NHS QOF website.1 The indicators have been adapted to the local context and are listed in the 
tables below.

Table 1 Primary prevention indicators

Number Indicator Points Score* stages

PP1 The percentage of patients with a new diagnosis of hypertension (excluding those with pre-existing coronary 
heart disease (CHD), diabetes, stroke and/or transient ischemic attack (TIA)) recorded in the last year who 
had a face to face cardiovascular risk assessment at the outset of diagnosis (within 3 months of the initial 
diagnosis) using an agreed risk assessment tool.

8 40-70%

PP2 The percentage of patients diagnosed with hypertension diagnosed after 1 April 2009 who are given lifestyle 
advice in the last 15 months for: increasing physical activity, smoking cessation, safe alcohol consumption and 
healthy diet.

5 40-70%

*see reference 1

Table 2 Hypertension indicators

Number Indicator Points Score* stages

BP1 The practice can produce a register of patients with established hypertension. 6

BP4 The percentage of patients with hypertension in whom there is a record of the blood pressure in the previous 
9 months.

18 40-90%

BP5 The percentage of patients with hypertension in whom the last blood pressure (measured in the previous 9 
months) is 150/90 or less.

57 40-70%

*see reference 1 

Table 3 Heart failure indicators

Number Indicator Points Score* stages

HF1 The practice can produce a register of patients with heart failure. 4

HF2 The percentage of patients with a diagnosis of heart failure (diagnosed after 1 April 2006) which has been 
confirmed by an echocardiogram or by specialist assessment within 12 months of diagnosis in the clinic

6 40-90%

HF3 The percentage of patients with a current diagnosis of heart failure due to Left Ventricular Dysfunction (LVD) 
who have been prescribed an angiotensin converting enzyme inhibitor (ACE) inhibitor or an angiotensin 
receptor blocker (ARB) in the previous 6 months, who can tolerate therapy and for whom there is no 
contraindication.

10 40-80%
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Number Indicator Points Score* stages

HF4 The percentage of patients with a current diagnosis of heart failure due to LVD who have been prescribed an 
ACE inhibitor or an ARB in the previous 6 months, who are additionally treated with a beta blocker, or recorded 
as intolerant to or having a contraindication to beta-blockers.

9 40-60%

*see reference 1

Table 4 Stroke indicators

Number Indicator Points Score* stages

Stroke1 The practice can produce a register of patients with stroke or transient ischemic attack (TIA). 2

Stroke13 The percentage of new patients with a stroke or TIA who have been referred for futher investigation 2 40-80%

Stroke5 The percentage of patients with TIA or stroke whose notes have a record of blood pressure in the preceding 15 
months.

2 40-90%

Stroke6 The percentage of patients with a history of TIA or stroke in whom the last blood pressure reading (measured 
in the previous 15 months) is 150/90 or less.

5 40-70%

Stroke7 The percentage of patients with TIA or stroke who have a record of total cholesterol in the past 15 months. 2 40-90%

Stroke8 The percentage of patients with TIA or stroke whose last measured total cholesterol (measured in the previous 
15 months) is 5 mmol/L or less.

5 40-60%

Stroke12 The percentage of patients with a stroke shown to be non-haemorrhagic, or a history of TIA, who have a record 
that an anti-platelet agent (aspirin, clopidogrel, dipyridamole or a combination), or oral anti-coagulant is 
being taken (unless a contraindication or side-effects are recorded).

4 40-90%

Stroke10 The percentage of patients with TIA or stroke who have a record of influenza immunization in the preceding 1 
September to 31 March.

2 40-85%

*see reference 1

Table 5 Diabetes indicators

Number Indicator Points Score* stages

DM19 The practice can produce a register of all patients aged 17 years and over with diabetes mellitus. 6 40-90%

DM2 The percentage of patients with diabetes whose notes record Body Mass Index (BMI) in the previous  
15 months.

3 40-90%

DM5 The percentage of patients with diabetes who have a record of HbA1c or blood glucose in the previous 15 
months.

3 40-90%

DM23 The percentage of patients with diabetes in whom the last HbA1c is 7 or less in the previous 15 months 17 40-50%

DM24 The percentage of patients with diabetes in whom the last HbA1c is 8 or less, or fasting blood glucose is 7 
mmol/l or less, or random blood glucose is 14 mmol/l or less in the previous 15 months.

8 40-70%

DM25 The percentage of patients with diabetes in whom the last HbA1c is 9 or less in the previous 15 months. 10 40-90%

DM21 The percentage of patients with diabetes who have a record of retinal screening/vision check in the previous 
15 months.

5 40-90%

DM9 The percentage of patients with diabetes with a record of the presence or absence of peripheral pulses in the 
previous 15 months.

3 40-90%

DM10 The percentage of patients with diabetes with a record of neuropathy testing in the previous 15 months. 3 40-90%

DM11 The percentage of patients with diabetes who have a record of blood pressure in the previous 15 months. 3 40-90%

DM12 The percentage of patients with diabetes in whom the last blood pressure is 145/85 or less, measured in the 
last 15 months.

18 40-60%

DM13 The percentage of patients with diabetes who have a record of micro-albuminuria testing in the previous 15 
months (exception reporting for patients with proteinuria).

3 40-90%

DM22 The percentage of patients with diabetes who have a record of estimated glomerular filtration rate (eGFR) or 
serum creatinine testing in the previous 15 months.

3 40-90%

DM15 The percentage of patients with diabetes with a diagnosis of proteinuria or micro-albuminuria who are treated 
with an angiotensin converting enzyme inhibitor (ACE) inhibitors (or A2 antagonists) in the last 6 months).

3 40-80%

DM16 The percentage of patients with diabetes who have a record of total cholesterol in the previous 15 months 3 40-90%
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Number Indicator Points Score* stages

DM17 The percentage of patients with diabetes whose last measured total cholesterol within the previous 15 months 
is 5 mmol/l or less.

6 40-70%

DM18 The percentage of patients with diabetes who have a record of influenza immunization in the preceding 1 
September to 31 March.

3 40-85%

*see reference 1

Table 6 Chronic Kidney Disease indicators

Number Indicator Points Score* stages

CKD1 The practice can produce a register of patients aged 18 years and over with chronic kidney disease (CKD) (US 
National Kidney Foundation: Stage 3 to 5 CKD).

6

CKD2 The percentage of patients with CKD whose notes have a record of blood pressure in the previous 15 months. 6 40-90%

CKD3 The percentage of patients with CKD in whom the last blood pressure reading, measured in the previous 15 
months, is 140/85 or less.

11 40-70%

CKD5 The percentage of patients with CKD with hypertension and proteinuria who are prescribed an angiotensin 
converting enzyme inhibitor (ACE-I) or angiotensin receptor blocker (ARB) (unless a contraindication or side 
effects are recorded), in the last 6 months.

9 40-80%

CKD6 The percentage of patients with CKD whose notes have a record of a urine albumin: creatinine ratio (ACR) or 
protein: creatinine ratio (PCR) test recorded in the previous 15 months.

6 40-80%

*see reference 1

Table 7 Obesity indicators

Number Indicator Points Score* stages

OB1 The practice can produce a register of patients aged 18 and over with a Body Mass Index (BMI) greater than or 
equal to 30 in the previous 15 months.

8

*see reference 1

Table 8 Smoking indicators

Number Indicator Points Score* stages

Smoking 3 The percentage of patients with any or any combination of the following conditions: coronary heart disease 
(CHD), stroke or transient ischemic attack (TIA), hypertension, diabetes, Chronic Obstructive Pulmonary Disease 
(COPD), chronic kidney disease (CKD), asthma, schizophrenia, bipolar affective disorder or other psychoses 
whose notes record smoking status in the previous 15 months.

30 40-90%

Smoking 4 The percentage of patients with any or any combination of the following conditions: CHD, stroke or TIA, 
hypertension, diabetes, COPD, CKD, asthma, schizophrenia, bipolar disorder or other psychoses who smoke 
whose notes contain a record that smoking cessation advice or referral to a specialist service, where available, 
has been offered within the previous 15 months.

30 40-90%

*see reference 1
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ABSTRACT

Objective
To assess the feasibility of providing guideline-based cardiovascular disease (CVD) preven-
tion care within the context of a community-based health insurance program (CBHI) in rural 
Nigeria. 

Methods 
A prospective operational cohort study was conducted in a primary healthcare clinic in rural 
Nigeria, participating in a CBHI program. The insurance program provided access to care and 
improved the quality of the clinics participating in the program, including CVD prevention 
guideline implementation. Insured adults at risk of CVD were consecutively included upon 
clinic attendance. The primary outcome was quality of care determined by scoring of quality 
indicators on patient files of the cohort, 1.5 year after guideline implementation.

Results
Of 368 screened patients, 349 were included, 323 (93%) completed one year of follow up. The 
majority of patients (331, 95%) had hypertension. Process indicators showed that 114/115 
(99%) new hypertension cases had a record of CVD risk assessment and 249/333 (75%) eligi-
ble cases a record of lifestyle advice. Outcome indicators showed that in 292/328 (64%) hyper-
tension cases blood pressure was on target. Barriers to care included limited human resources, 
limited affordability of diagnostic tests and multidrug regimes for the healthcare provider, 
frequent doctor’s appointments, and inefficient drug supplies. 

Conclusion
Implementation of CVD prevention care within the context of a CBHI program resulted in high 
quality care in rural SSA, comparable to high income countries. However, guideline implemen-
tation was resource intense and specific recommendations were not feasible. Simple models of 
care delivery are needed for rapid scale-up of CVD prevention services in SSA.

Trial registration
ISRCTN, ID number: ISRCTN47894401

Keywords
Cardiovascular diseases; primary prevention; hypertension; program evaluation; operational 
research; quality of health care; Africa South of the Sahara; Insurance, Health; Nigeria; develop-
ing countries.
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INTRODUCTION

Cardiovascular disease (CVD) has become a leading contributor to the burden of disease in 
low- and middle-income countries (LMICs), including sub-Saharan Africa (SSA).1 The World 
Health Organization (WHO) has developed guidelines for CVD prevention in LMICs.2 However, 
it is unclear whether it is feasible to implement these guidelines in settings with dysfunc-
tional health systems.3 CVD prevention care is unaffordable for many patients in SSA.4 Quality 
of care is often insufficient with a lack of facilities, qualified staff, essential equipment and 
supplies, and limited organizational capacity to provide chronic care.3 Operational research of 
CVD prevention care programs in SSA is urgently needed to evaluate how guidelines can be 
successfully translated into practice.5-7

The operational research project QUality Improvement Cardiovascular care Kwara (QUICK) 
aimed to assess the feasibility of CVD prevention care according to WHO2 and other interna-
tional guidelines,8-10 in the context of a community-based health insurance (CBHI) program in 
rural Nigeria. This insurance program ensured access to care for patients by covering the costs 
of care, and at the same time provided financial and technical support to improve the quality 
of care in the participating healthcare clinics.11 Here we report on the feasibility of CVD preven-
tion care in this context, with quality of care as the main outcome. The financial feasibility of 
providing CVD prevention care is described elsewhere (chapter seven). 

METHODS

The study protocol is described in detail elsewhere.12 A summary is described below.

Context 
The Health Insurance Fund
The Health Insurance Fund (HIF) subsidizes CBHI programs for low- and middle-income groups 
in several African countries. The health maintenance organization Hygeia has contracted both 
private and public clinics to provide the care for the enrolees in HIF’s program in Nigeria, called 
the Hygeia Community Health Care (HCHC) program (see Text, Supplemental Digital Content 1, 
which describes the HCHC program in more detail). 

Study site and context 
Ogo Oluwa Hospital (OOH) in Kwara State is a private primary healthcare clinic participat-
ing in the HCHC program. It provides care for the population of Bacita, a rural, low-income 
community. Guidelines for CVD prevention were unavailable in OOH before the start of the 
HCHC program. Facilities to screen for target organ damage (TOD) were absent and registra-
tion of patient treatments and outcomes was poor. As part of the quality improvement compo-
nent of the HCHC program, CVD prevention guidelines were introduced in OOH in June 2010 
and included provision of equipment for diagnostic testing, introduction of treatment proto-
cols (see Supplemental Digital Content 2, which shows the treatment algorithms for hyperten-
sion and diabetes treatment), quarterly staff training with feedback on guideline adherence, 
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and organizational support, including introduction of standardized patient files and labora-
tory forms. CVD prevention care, upgrading, and support were financed through the insur-
ance program. However, as TOD screening was considered unaffordable within the insur-
er’s reimbursement fees by the medical director of OOH, consumables required for TOD were 
provided in the context of the QUICK study.

Study design and study participants
The QUICK study was an observational prospective hospital-based cohort study of 349 adults 
(see Text, Supplemental Digital Content 1, which provides more details on the sample size), 
recruited between June 2010, directly after guideline implementation, and January 2011. 
Patients at increased risk of CVD (i.e. diagnosed with hypertension, diabetes, renal disease 
or established CVD), who were enrolled in the HCHC program and attending the clinic, were 
consecutively included if none of the following exclusion criteria were present: pregnancy/ 
lactating, suspected secondary hypertension, not residing in Kwara State. All patients were 
followed for one year and visited a study nurse every three months, in addition to the regular 
monthly doctors’ appointments (see Text, Supplemental Digital Content 1, which provides 
more details on data collection). 

Outcome measures and data collection
The primary outcome was quality of care measured using the adjusted cardiovascular care 
quality indicators of the United Kingdom National Health Services Quality and Outcome 
Framework (QOF),12,13 1.5 year after the implementation of CVD prevention guidelines. The 
indicators included process and patient outcome indicators. Scoring of quality of care was 
done by three independent medical doctors (i.e. not part of OOH staff, not involved in data 
analysis) in a cross-sectional audit of the medical records of all patients included in the 
QUICK cohort. 

Secondary outcomes included 1) the proportion of patients who obtained risk factor control 
at 12 months of follow up, 2) operational and behavioural determinants of treatment success 
in hypertensive patients and 3) health system-related barriers to CVD prevention guideline 
implementation. 

Blood pressure was measured at each study visit. Three measurements were performed with 
the patient in sitting position, after five minutes of rest, using a validated automatic blood 
pressure device with a cuff suitable for different arm circumferences (ranging from 22 cm to 42 
cm) (OMRON M6 Comfort, OMRON Cooperation). The mean of the 2nd and 3rd measurement 
was used for analysis. Health system-related barriers to guideline implementation were identi-
fied during training sessions with the hospital staff using interviews. Perceived barriers were 
systematically recorded using standardized record forms. In addition, hospital records were 
collected to monitor stocks and staff-turnover. 

Data monitoring procedures were implemented to assure the quality of study data (see Text, 
Supplemental Digital Content 1, which provides more details on data monitoring). 
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Data analysis
Quality indicator scoring
For each indicator, the denominator to calculate percentage passed was the total number 
of patients for which a quality indicator was applicable. The nominator was the number of 
patients for whom the indicator was achieved.13 Each indicator allowed for exception report-
ing as recommended by the QOF Framework,13 for example if there was a contraindication for 
a specific test or treatment, in which case the record did not count in the denominator. There-
fore, the denominator for a specific indicator, for example for hypertension control, and the 
number of patients with hypertension included in the cohort varied.

Secondary outcomes
The proportion of patients who achieved risk factor control after one year of follow up was deter-
mined using descriptive statistics. Determinants of treatment success in hypertension patients, 
defined as blood pressure below 140 mmHg systolic and 90 mmHg diastolic, were evalu-
ated using multivariable logistic regression. All follow up visits (at 3, 6, 9 and 12 months) were 
included. Mixed models, corrected for clustering at patient level, accounted for repeated obser-
vations on the same patient. The following operational and behavioural predictors for treat-
ment success were explored: missing doctor’s appointments, travel time to and waiting time 
in the clinic, travel mode, travel costs, income or productivity losses due to clinic visits, out-of-
pocket expenditures for healthcare, drug stock-outs, adherence to drugs and lifestyle advices, 
drug side effects, use of traditional medicine, consultation of other healthcare providers, and 
doctor’s prescription of maximum indicated drug doses. Plausible confounders explored in all 
analyses were biological (age, gender, baseline blood pressure, co-morbidities, BMI) and socio-
economic patient characteristics (ethnicity, marital status, education, wealth, job type) that 
may have altered the probability of successful treatment. To account for initial drug titration in 
patients not on treatment upon inclusion, other confounders tested were being on treatment 
upon inclusion, duration of study follow-up and drug intensity (number and dose of anti-hyper-
tensive agents). Plausible interactions were explored. The decision to include a variable in the 
final model was based on a significant change (greater or equal to 5%) in the overall fit of the 
model. Predictors for the main determinants of treatment success were also explored using the 
same methodology. Data were analyzed using STATA, version 12.1 (StataCorp LP, Texas, USA).

Health system barriers to guideline implementation were reported according to the framework 
for chronic disease care as reported by Maimaris et al.6 

Definitions
The QOF quality indicators used blood pressure targets that differed from international guide-
lines of CVD prevention care2,8,9 because the audit standard is less stringent than targets 
recommended in treatment guidelines.2,8,9,13 We used the QOF definition of blood pressure 
control for the primary outcome for comparability with other studies that reported quality of 
care according to QOF indicators. This is defined as a blood pressure of ≤ 150 mmHg systolic 
and ≤ 90 mmHg diastolic for hypertensive patients without diabetes and ≤ 145 mmHg systolic 
and ≤ 85 mmHg diastolic for hypertensive patients with diabetes. For all secondary outcomes, 
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blood pressure control was defined as < 140 mmHg systolic and < 90 mmHg diastolic, irrespec-
tive of co-morbidities, similar to other studies from SSA.14-17 

The remaining definitions can be found in the Supplemental Digital Content (see Text, Supple-
mental Digital Content 1, which describes all outcome definitions).

Ethical Review
Ethical clearance was obtained from the Ethical Review Committee of the University of Ilorin 
Teaching Hospital in Nigeria. Informed consent was obtained from all study participants by 
written signature or fingerprint.

RESULTS

Patient characteristics
The QUICK cohort consisted of 349 patients. Participants flow is shown in Figure 1. Ninety-five 
percent (n = 331) of the patients were included based on a diagnosis of hypertension. Other 
reasons for inclusion are shown in Table 1. Of the 118 hypertensive patients who were not 
receiving treatment at baseline, 45.8% had grade 2 hypertension and 31.4% grade 3 hyperten-
sion. The prevalence of TOD at baseline was 58.5% (Table 1). 

Figure 1 QUICK participants flow

Refused: 3 
Not insured: 1 

No HT/DM/CVD/renal disease: 2 
Lactating or pregnant: 6 

Long distance driver who will not come back 
for follow-up: 5 

Unknown: 1 
Total: 18

368 patients screened for participation QUICK-I

350 patients included: 
1 patient incorrect inclusion (no CVD risk 

factors): 
349 included in analyses 

229 on treatment at inclusion* 
120 not on treatment at inclusion*

323 patients completed follow up

Reasons for drop out 
Died: 11 (1 suspected stroke, 3 non CVD related 

causes, 7 unknown causes of death) 
Relocated to other community: 7 

Relocated to birth town because of suspected 
stroke: 2 

Attending other hospital: 1 
Travelling: 1 

Promised to come but no show: 3 
Reason unclear: 1 

Total: 26

 *229 patients were in active follow up and receiving CVD preventive drug treatment upon inclusion, 120 patients had not been on CVD preventive 
treatment for at least 1 year upon inclusion.
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Table 1 Baseline characteristics QUICK cohort

 All On treatment at 
inclusion

Not on treatment at 
inclusion

 N=349 N=229 N=120

Male, n (%) 154 (44.1) 90 (39.3) 64 (53.3)

Age, median (IQR) 57.0 (50.0-65.0) 56.3 (50.0-65.0) 57.7 (49.0-65.2)

Reason inclusion, n (%)

HT 294 (84.2) 184 (80.3) 110 (91.7)

DM 18 (5.2) 16 (7.0) 2 (1.7)

HT/DM 28 (8.0) 22 (9.6) 6 (5.0)

HT/DM/renal disease 1 (0.3) 1 (0.4) -

HT/renal disease 1 (0.3) - 1 (0.8)

HT/Stroke 2 (0.6) 2 (0.9) -

HT/Angina Pectoris 3 (0.9) 3 (1.3) -

HT/DM/Stroke 2 (0.6) 1 (0.4) 1 (0.8)

Systolic BP, median (IQR) (if HT)* 135 (120.0-162.5) 125 (114.5-134.5) 168.3 (158.5-181.5)

Diastolic BP, median (IQR) (if HT)* 84 (75.0-96.5) 78.5 (71.0-84.5) 98.3 (91.5-107.5)

BP classification, n (%) (if HT)*

Normal 162 (48.9) 160 (75.1) 2 (1.7)

HT grade 1 67 (20.2) 42 (19.7) 25 (21.2)

HT grade 2 63 (19.0) 9 (4.2) 54 (45.8)

HT grade 3 39 (11.8) 2 (0.9) 37 (31.4)

BMI, median (IQR) 24.6 (21.5-28.7) 25.3 (21.8-30.1) 23.4 (20.9-26.8)

Obese, n (%) 67 (19.2) 58 (25.3) 9 (7.5)

Abdominal Obesity (waist circumference), n (%)^ 138 (39.7) 110 (48.3) 28 (23.3)

High total cholesterol, n (%) 35 (10.0) 29 (12.7) 6 (5.0)

High LDL cholesterol, n (%) 44 (12.6) 34 (14.9) 10 (8.3)

Low HDL cholesterol, n (%) 144 (41.3) 87 (38.0) 57 (47.5)

High total triglycerids, n (%) 15 (4.3) 7 (3.1) 8 (6.7)

Smoking, n (%) 13 (3.7) 5 (2.2) 8 (6.7)

Any alcohol use, n (%) 19 (5.4) 9 (3.9) 10 (8.3)

Heart Failure, n (%) 8 (2.3) 4 (1.8) 4 (3.3)

Presence of microalbuminuria, n (%) 41 (11.7) 26 (11.4) 15 (12.5)

Any target organ damage**, n (%) 204 (58.5) 130 (56.8) 74 (61.7)

Presence of LVH 108 (30.9) 61 (26.6) 47 (39.2)

Presence of renal impairment 42 (12.0) 36 (15.7) 6 (5.0)

Presence of pathological Q waves on ECG 36 (10.3) 19 (8.3) 17 (14.2)

Stroke 4 (1.1) 3 (1.3) 1 (0.8)

Angina Pectoris (doctors diagnosis, exl screening Rose at baseline) 3 (0.9) 3 (1.3) -

Angina Pectoris (Rose questionnaire) 61 (17.5) 38 (16.6) 23 (19.2)

Job, n (%)

Farmer 91 (26.1) 57 (24.9) 34 (28.3)

Trader 117 (33.5) 82 (35.8) 35 (29.2)

No paid job 61 (17.5) 41 (17.9) 20 (16.7)

Other 80 (22.9) 49 (21.4) 31 (25.8)

Highest degree in school completed, n (%)

No school at all 198 (56.7) 126 (55.0) 72 (60.0)
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 All On treatment at 
inclusion

Not on treatment at 
inclusion

< Primary 5 (1.4) 1 (0.4) 4 (3.3)

Primary 77 (22.1) 52 (22.7) 25 (20.8)

Secondary 27 (7.7) 17 (7.4) 10 (8.3)

Tertiary 42 (12.0) 33 (14.4) 9 (7.5)

Literacy, n (%) 147 (42.1) 101 (44.1) 46 (38.3)

 
IQR= inter quartile range, HT = hypertension, DM = diabetes mellitus, BP= blood pressure, LDL =low-density lipoprotein, HDL = high-density 
lipoprotein, LVH= left ventricular hypertrophy. *N=331; patients already on treatment at inclusion: N=213; patients not on treatment at inclusion: 
N=118. **Any target organ damage includes the presence of LVH, renal impairment, pathological Q waves on ECG, stroke and/or angina pectoris as 
diagnosed by a doctor and angina pectoris based on screening of the Rose questionnaire. ^n=348.

Retention in care, mortality and CVD events
One year follow up was completed for 323 patients (92.5%). Eleven patients died during the 
study period (3.2%). Causes of death and reasons for study drop out are shown in Figure 1. Out 
of the 349 patients included in the QUICK cohort, four patients were diagnosed with stroke, 
one with angina pectoris, and three patients had newly developed pathological Q waves on 
ECG, during the follow up period.

Quality of care
Quality of care scoring was performed for the following QOF disease categories: primary 
prevention, hypertension, diabetes, smoking and obesity. Heart failure, stroke, and chronic 
kidney disease were excluded as the limited number of patients in the cohort with these 
conditions did not allow reliable scoring of the indicators. Amongst 349 patients, three medical 
files could not be retrieved. All three patients had died during the follow up. The results of the 
scoring on all indicators are described in Table 2.

Process indicators
A record of CVD risk factor and TOD screening during the follow-up period was found in 114 of 
115 (99.1%) files of eligible patients with newly diagnosed hypertension. A record of lifestyle 
advice was found in 249 of 333 (74.8%) files of patients eligible for lifestyle advice. A recent 
record of blood pressure measurement was found in 292 of 328 (89%) files of eligible patients 
with hypertension (Table 2). 

Table 2 Quality scoring 1.5 year after the implementation of CVD prevention guidelines in the study clinic

Description N* Passed (%)

PRIMARY PREVENTION

Percentage of patients with a new diagnosis of hypertension (excluding those with pre-existing coronary heart disease, diabetes, 
stroke and/or transient ischemic attack) who have a record of a face to face cardiovascular risk assessment using an agreed risk 
assessment tool including blood tests.

115 114 (99.1)

Percentage of patients diagnosed with hypertension who have a record of given lifestyle advice for: increasing physical activity, 
smoking cessation, safe alcohol consumption and healthy diet.

333 249 (74.8)

HYPERTENSION

Process indicators

The practice can produce a register of patients with established hypertension. Yes
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Description N* Passed (%)

Percentage of patients with hypertension who have a record of the blood pressure in the previous 9 months. 328 292 (89.0)

Outcome indicators

Percentage of patients with hypertension in whom the last blood pressure (measured in the previous 9 months) is 150/90 or less. 328 211 (64.3)

DIABETES

Process indicators

The practice can produce a register of all patients aged 17 years and over with diabetes mellitus. Yes

Percentage of patients with diabetes who have a record of Body Mass Index. 53 39 (73.6)

Percentage of patients with diabetes who have a record of blood glucose. 53 51 (96.2)

Percentage of patients with diabetes who have a record of retinal screening/ visual scoring. 53 23 (43.4)

Percentage of patients with diabetes who have a record of the presence or absence of peripheral pulses. 53 10 (18.9)

Percentage of patients with diabetes who have a record of neuropathy testing. 53 9 (17.0)

Percentage of patients with diabetes who have a record of blood pressure. 53 52 (98.1)

Percentage of patients with diabetes who have a record of micro-albuminuria testing (exception reporting for patients with 
proteinuria).

53 52 (98.1)

Percentage of patients with diabetes who have a record of estimated glomerular filtration rate or serum creatinine testing. 53 52 (98.1)

Percentage of patients with diabetes with a diagnosis of proteinuria or microalbuminuria who are treated with an angiotensin 
converting enzyme inhibitor inhibitors (or A2 antagonists) in the last 6 months.

13 9 (69.2)

Percentage of patients with diabetes who have a record of total cholesterol in the previous 15 months. 53 52 (98.1)

Outcome indicators

Percentage of patients with diabetes in whom the last blood pressure is 145/85 or less. 53 29 (54.7)

Percentage of patients with diabetes in whom the last fasting blood glucose is 7 mmol/l or less, or random blood glucose 14 
mmol/l or less.

53 22 (41.5)

Percentage of patients with diabetes whose last measured total cholesterol is 5mmol/l or less. 53 37 (69.8)

SMOKING

Process indicators

Percentage of patients who have a record of smoking status. 349 247 (70.8)

Percentage of patients who smoke who have a record that smoking cessation risk advice has been offered. 5 2 (40.0)

OBESITY

Process indicators

The practice can produce a register of patients aged 18 and over with a BMI greater than or equal to 30 in the previous 12 
months.

 No

 
*N= number of records for which indicator was applicable (denominator to calculate percentage passed). Due to exception reporting the denominator 
varies per indicator. Patient files that could not be retrieved are included in the denominator where appropriate (for example, a patient with hypertension 
for whom the patient file was not found was included in the denominator of the hypertension indicators) and are considered not to have passed the 
indicator.

A recent record of blood glucose measurement was found in 51 of 53 (96.2%) files of patients 
with diabetes, 52 (98.1%) files had a record of blood pressure measurement. Screening for 
microalbuminuria, impaired estimated Glomerular Filtration Rate and high cholesterol was 
recorded in 98.1% of diabetes cases. Physical examination to screen for retinal damage, periph-
eral artery disease and neuropathy was recorded in 43.4%, 18.9% and 17% of the files respec-
tively (Table 2). 

Outcome indicators
Of the 328 hypertensive patients who were eligible for the blood pressure outcome indicator, 
211 (64.3%) cases had a blood pressure that was measured in the last nine months and that 
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was on target (≤ 150 mmHg systolic and ≤ 90 mmHg diastolic)( Table 2). In 22 of 53 (41.5%) 
patients with diabetes, blood glucose was controlled. Blood pressure and cholesterol control 
in diabetes patients was observed in 29 out of 53 (54.7%) and 37 out of 53 (69.8%) patients 
respectively (blood pressure target ≤ 145 mmHg systolic and ≤ 85 mmHg diastolic)(Table 2).

Secondary Outcomes
Risk factor control
Blood pressure was controlled in 207 out of 308 (67.2%) patients with hypertension at 12 
months of follow up compared to 162 out of 331 (48.9%) patients at baseline (p< 0.001) (blood 
pressure target < 140 mmHg systolic and < 90 mmHg diastolic). Glucose was controlled in 19 
out of 43 (44.2%) diabetic patients at 12 months compared to 17 out of 49 (34.7%) patients 
at baseline (p=0.35) (see Table 1, Supplemental Digital Content 3, which describes risk factor 
control at baseline and 12 months for each risk factor). 

Predictors for hypertension treatment success
Predictors for hypertension treatment success were evaluated using multivariable regression 
analyses. Patients who had missed an appointment with their doctor in the last three months 
were less likely to have controlled blood pressure (< 140 mmHg systolic and < 90 mmHg 
diastolic) compared to patients who did not miss appointments (OR 0.58, 95%CI 0.36-0.95 for 
1 missed appointment ranging to OR 0.35, 0.17-0.70 for >2 missed appointments; Table 3). 
Patients with a medium or high adherence to drug treatment according to the Morisky adher-
ence scale18 were more likely to have controlled blood pressure (medium adherence OR 1.91, 
95%CI 1.09-3.36; high adherence OR 2.68, 1.59-4.53, Table 3) compared to patients with low 
adherence. Other variables that were significantly associated with successful treatment were 
shorter waiting time in the clinic during doctor’s appointments, and a healthy lifestyle (Table 
3). Only 6 of the 331 (1.8%) hypertension patients were prescribed the maximum recom-
mended dose of three anti-hypertensive drugs and none of them continued the maximum 
dose during follow up.

Factors significantly associated with missing appointments included low adherence to drugs, 
long waiting time in the clinic, high travel costs, loss of income due to doctor’s appointments 
and travelling to the clinic with private travel means. Patients who reported missing appoint-
ments with the doctor, or who reported drug stock-outs or drug side effects, were less likely 
to be highly adherent to drugs (see Table 2, Supplemental Digital Content 3, which provides 
predictors for missing appointments and for high adherence using multivariable regression 
analyses).

Health system barriers to guideline implementation
Table 4 lists the main barriers to effective guideline implementation encountered during 
QUICK follow up. Challenges were observed in the following health system domains: human, 
physical and intellectual resources, health system financing, and health system governance 
and delivery. 
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Table 3 Operational and behavioral predictors of a blood pressure on target in hypertension patients during 
follow up visits at 3,6,9 and 12 months. 

Logistics regression

Blood pressure on target, n=1236* Odds ratio 95% CI p value

Missed appointments in past 3 months: 1^ 0.58 (0.36 - 0.95) 0.030

Missed appointments in past 3 months: 2 0.36 (0.19 - 0.68) 0.002

Missed appointments in past 3 months: >2 0.35 (0.17 - 0.70) 0.003

Medium drug adherence Score# 1.91 (1.09 - 3.36) 0.024

High drug adherence Score 2.68 (1.59 - 4.53) <0.001

Clinic time 4-5 hours$ 0.62 (0.36 - 1.07) 0.085

Clinic time 5-6 hours 0.51 (0.30 - 0.88) 0.016

Clinic time 6-7 hours 0.57 (0.33 - 1.00) 0.048

Clinic time 7+ hours 0.63 (0.36 - 1.11) 0.107

Smoking at baseline 0.27 (0.10 - 0.77) 0.015

Performing (moderate) exercise 1.89 (1.08 - 3.30) 0.025

Adding extra salt to meals 0.57 (0.34 - 0.98) 0.041

 
Note: Logistic regression adjusted for repeated measurements per patient using mixed models, 95%CI = 95% Confidence Interval. ^Reference: no missed 
appointments, #Reference: low adherence score, $Reference Clinic time 0-4 hours. Operational and behavioral variables significantly associated with 
treatment success are shown in the table. Confounding variables that were significantly associated with treatment success are listed in the legend below. 
* Estimates corrected for gender, age, baseline blood pressure, having had a cardiovascular disease in the past, BMI, ethnicity, on treatment at inclusion, 
number and dose of drugs, number of follow-up visit, having smoked in the past, missing values in missed visit categories (n=12), interaction between 
number/dose of drugs and treatment status at inclusion, interaction between number of follow-up visit and treatment status at inclusion. 

Table 4 Health system related barriers to effective guideline implementation as identified in QUICK, presented 
per health system framework domain 

Barriers to care per health systems 
framework domain

Example from this study Implication for care

Human resources

High turn-over of doctors Besides the medical director, 10 doctors worked 
to fill 2 doctor vacancies in OOH between June 
2010-Dec 2011; employment duration ranged 
from 1 month to 10 months.

Loss of knowledge and skills acquired during 
guideline training.

High workload doctors No time for internal training or case review 
meetings.

Limited knowledge translation between doctors 
on guideline-based care.

Physical resources

Combination drug formulas or higher dose 
formulations CVD prevention drugs not available

Over 90% of hypertension patients in QUICK 
cohort received multidrug therapy leading to 
large numbers of pills prescribed per day.

Risk of poor adherence to drugs.

Facilities for diabetes care insufficient HbA1c tests not available, home-based insulin 
treatment not available (no facilities for home 
monitoring of glucose, insulin not affordable)

Only oral anti-diabetic treatment available.

Drug stock-outs Several drug stock-outs. Patients needed to buy 
drugs outside clinic and pay out-of- pocket.

Risk of poor adherence to drugs.

Intellectual resources

Limited knowledge and skills doctors CVD risk stratification including TOD screening 
perceived as too complicated (e.g. ECG 
interpretation).

TOD screening not feasible in primary care 
settings. 
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Barriers to care per health systems 
framework domain

Example from this study Implication for care

Health system financing 

Multidrug regimes with higher doses 
unaffordable for healthcare provider

Multidrug regimes with higher doses, statins 
and insulin perceived as unaffordable within 
reimbursement fees insurer.

Sub-optimal drug therapy for patients who do 
not reach target levels of risk factors. 

Diagnostic tests unaffordable for healthcare 
provider

TOD screening test consumables perceived as 
unaffordable within reimbursement fees insurer.

TOD screening not feasible in primary care setting. 

High electricity costs Irregular power supply resulting in high fuel costs 
for generators.

Limited capacity for cold storage of consumables 
and drugs.

Health system governance and delivery

Lack of functioning referral system Only 4 patients were referred to the next level 
of care (3 for reason not related to CVD, 1 reason 
unknown). Reasons for non referral: affordability 
of travel costs for patients, lack of trust in the 
hospitals in the city.

Secondary or tertiary care not available.

Lack of efficient drug dispensary system Drug dispensary done during monthly 
appointment with doctors. High appointment 
frequency perceived as necessary by doctors for 
patient retention and because dispensary of large 
drug stocks was considered unsafe (risk of drugs 
getting lost). Patients who miss an appointment 
do not get a new drug supply, leading to 
treatment interruptions.

Risk of poor adherence to drugs. 

Lack of efficient organization of outpatient clinics Long waiting times in clinics (median 5 hours, 
IQR 2 hours).

Risk of poor patient compliance to doctor’s 
appointments, leading to increased risk of 
treatment failure.

Lack of external quality control organizations to 
monitor quality of laboratory

Implementation of external quality control 
for laboratory was not possible due to 
limited number of accredited quality control 
organizations and high costs.

External quality control laboratory not feasible.

 
CVD= cardiovascular disease, OOH = Ogo Oluwa Hospital, IQR inter quartile range, TOD = target organ damage 

DISCUSSION

Our study demonstrated that high quality CVD prevention care according to international 
guidelines2,8-10 can be provided within the context of a CBHI program, in a rural primary 
care setting in SSA. We observed a very high patient retention in care of over 90% and high 
scores on process and outcome quality indicators. Several factors are likely to have contrib-
uted to these results. First, the availability of insurance has most likely contributed to the 
high patient retention by removing the barrier of costs of care for patients. A pilot study in 
a health facility nearby the study clinic with a similar patient population but without access 
to insurance showed that many patients did not return after initial diagnosis. Most other 
prospective studies from SSA describing CVD prevention care programs, also report high 
loss to follow up rates, the majority over 50% at one year of follow up.19-24 Studies report-
ing higher patient retention provided free care.14,25 Second, the insurance program provided 
resources for quality improvement. Other elements that have likely contributed to the high 
quality of care include implementation of treatment algorithms based international guide-
lines, training and feedback sessions, and standardization of patient files and laboratory 
forms. 
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Our study also identified several health system barriers to CVD prevention care despite the 
availability of health insurance. The high workload and high turnover of doctors constrained 
knowledge translation between healthcare professionals. TOD screening as recommended 
by WHO guidelines2 was considered too complicated, too time consuming, and too expen-
sive for use in routine clinic settings within the reimbursement system of the insurer. Similar 
financial constraints were reported for high dose multidrug regimes and insulin and HbA1c 
tests. The unaffordability of multidrug regimes may explain why almost none of the patients 
with uncontrolled blood pressure were prescribed the recommended maximum dose drug 
regime, although patient-related factors, such as poor drug adherence, may also have discour-
aged doctors from prescribing more drugs. The unavailability of insulin may have resulted in 
the relatively low blood glucose control in diabetes patients. Long waiting times in the clinic, 
travel costs to the clinic and income loss due to frequent clinic visits were shown to compro-
mise patient adherence to monthly doctor’s appointments, thereby increasing the risk of treat-
ment failure. However, monthly doctor’s appointments were considered necessary for patient 
retention in care and because alternative drug supply systems were not available. Similar barri-
ers have also been reported by other studies from SSA.4,23,25

We included patients attending a single private primary healthcare clinic in our study. 
Inclusion of patients attending public facilities and secondary and tertiary care facilities 
would have allowed us to measure setting-specific variations. However, 69% of total health 
expenditure in Nigeria are private expenditures26 and private facilities account for a high 
percentage of health expenditures.27 In addition, CVD prevention care should preferably 
be provided at a primary care level.5 Therefore, our study clinic represents a typical primary 
healthcare setting in SSA and many of our health system related findings can be generalized 
to other settings in SSA. 

The facilitation of TOD screening may have led to a bias towards better blood pressure control 
rates, since guidelines recommend a multidrug regime for patients with grade 1 hyperten-
sion and TOD. However, only 15 patients with grade 1 hypertension combined with TOD were 
receiving monotherapy at baseline, other patients were already on multidrug regimes. In only 
10 of these patients treatment was intensified. Therefore, we believe the TOD screening facilita-
tion did not affect the blood pressure control rates observed in our study. 

Studies from high income countries describing quality of CVD prevention care in primary 
care practices using the QOF indicators, reported similar scores on the outcome indicators as 
observed in our study. Achievement of process indicators ranged between 70% to over 90%28-36 
Achievement of outcome indicators ranged from 33% to 81% for blood pressure control in 
hypertensive and diabetes patients,28-44 40% to 71% for diabetes control (based on HbA1c 
values)28-33,35,37,40,41 and 34% to 83% for cholesterol control in diabetes.28-33,35,37,38,40,41,45 Studies 
from high income countries examining blood pressure control in black populations, in whom 
blood pressure control is more difficult to achieve than in Caucasian populations, reported 
lower control rates than observed in our study, ranging from 14% to 59%45-48 in treated hyper-
tension patients. In addition, several prospective studies from SSA evaluated CVD prevention 
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care.14,15,19-25,49 Most studies focused on treatment outcomes only, without reporting process 
outcomes or systematically collected data on health system related barriers to guideline imple-
mentation. The inclusion of quality indicators and health system barriers to care as outcome 
measures in our study allowed analysis of the problems that limit effective CVD prevention 
care implementation. Other strengths of our study include the prospectively collected data, 
the intensive monitoring of data quality and the low loss to study follow up. Therefore, our 
study provides high quality data from an understudied region in the world that can be used for 
the design of urgently needed CVD prevention programs in SSA.

Our study demonstrated that implementation of CVD prevention care was feasible within a CBHI 
program. However, provision of high quality care was resource intense and involved considera-
ble costs (chapter seven). Rapid scale-up of CVD prevention care in SSA according to current WHO 
CVD prevention guidelines2 may be too demanding, especially in settings where CBHI programs 
are not available. Therefore, more efficient models of care delivery should be explored. Simpli-
fied treatment protocols could facilitate task-shifting to nurses and community-health workers 
and facilitate alternative drug supply systems such as mobile pharmacies. A fixed-dose combina-
tion pill (the so-called “polypill”) containing cheap generic anti-hypertensive drugs and a statin 
for all patients at risk of CVD may be a promising opportunity for primary care settings in SSA 
due to its simplicity, promise of better patient adherence and potential for cost reduction.50,51 
Expensive TOD screening and complicated drug regimes with step-wise drug titration would no 
longer be needed for the majority of patients as all patients at risk of CVD would receive multi-
drug therapy irrespective of individual risk profiles. Simple treatment protocols with combina-
tion pills and partial task-shifting to medical assistants were also key elements of a recent, very 
successful, quality improvement program for hypertension within an insurance program from the 
United States that resulted in blood pressure control rates of over 80%52 However, more research 
is needed to establish effectiveness and safety of these new interventions.

CONCLUSION

Our study demonstrated that high quality CVD prevention care can be successfully imple-
mented in a primary care setting in rural SSA within the context of a CBHI program. However, 
provision of guideline-based care was resource intense and the identified health system 
related barriers to care may threaten the rapid scale-up of services. Therefore, more simple 
models of CVD prevention care delivery are needed to expand coverage of CVD prevention 
services in SSA. 
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SUPPLEMENTAL DIGITAL CONTENT 1

Study setting
The Health Insurance Fund
The insurance program was funded by the Health Insurance Fund (HIF). The HIF is a program 
which originated from the international development organization PharmAccess. The 
PharmAccess Group is committed to providing access to quality healthcare for low-and 
middle-income groups in several African countries through innovative financing mechanisms 
and improvement of the quality of healthcare.1-5 The HIF is developing and supporting the 
implementation of community-based health insurance (CBHI) programs, which focus on the 
informal sector. Although a clear definition of CBHI (also called health insurance for the infor-
mal sector or micro-health insurance) is lacking, the term usually refers to not-for-profit, volun-
tary health insurance with a focus on individuals who work in the informal sector or who are 
unemployed, and community empowerment.6,7 The aim of the HIF program is twofold: improv-
ing the demand for and access to healthcare, by introducing CBHI for individuals with low and 
middle incomes as well as improving the quality of care provided in these communities. The 
key elements on the demand side of the HIF program are the focus on organized groups in 
the informal sector and their dependents, for example communities of farmers; the provision 
of subsidized insurance premiums; co-payment of the premium by enrolees to encourage the 
groups to demand quality care; and voluntary enrolment. On the supply side, the key elements 
include capacity building, quality assurance, involvement of the private and public sector, 
focus on performance-based financing, and management support. 

The HIF program uses a public-private partnership model and is implemented by PharmAccess 
and private African Health Maintenance Organizations (HMOs) or health insurance compa-
nies. The HMOs are responsible for execution of the program and for contracting a network of 
healthcare providers to provide the care for the enrolees. Donor money - from both interna-
tional and local sources - is used to develop and set up the insurance program and to upgrade 
the medical and administrative capacity of the insurers and healthcare providers contracted 
under the program. The payment of healthcare providers is related to their performance. The 
program started in Lagos and Kwara State in Nigeria in 2007 in collaboration with the HMO 
Hygeia Limited under the name of Hygeia Community Health Care (HCHC). 

Quality assurance within HCHC program
Quality and efficiency of care in health facilities participating in the HCHC program are 
monitored through independent audits of an international quality improvement and assess-
ment body called SafeCare,3 a partnership of PharmAccess, the American Joint Commission 
International and the South-African Council for Health Services Accreditation of Southern 
Africa. When a healthcare provider is contracted by an HMO, a baseline assessment in the health 
facility is conducted by SafeCare and a quality improvement plan is formulated. The improve-
ment plans are implemented by the healthcare providers with technical and financial support 
from the HMO while SafeCare monitors the progress on quality improvement through annual 
follow-up assessments with the SafeCare Quality Standards. Examples of quality improvement 
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interventions include implementation of treatment guidelines (for example for hypertension), 
training of staff in guideline-based care, upgrading of laboratory equipment and training of 
laboratory staff to enable basic laboratory testing, assurance of continuous essential drug 
supplies, adequate medical file keeping, waste management protocols and hospital infection 
control protocols.

The HCHC program in Kwara
Since 2007, the HCHC program has been rolled out in three regions in Kwara Sate. Over 64,000 
people were enrolled in the HCHC program in April 2014 in all three regions. The details and 
advantages of the health insurance program were communicated to the public by the HMO 
through several channels. Activities included face to face information sharing (e.g. through 
house visits by enrolment officers, health education and advocacy visits to community opinion 
leaders) and large-scale communication and marketing activities in the target communities 
(through billboards, comics, brochures, flyers and announcements on the radio). All households 
living in the districts in which the program is operational are eligible for enrolment. Individuals 
can register in the communities during community outreach activities of the insurer or in the 
health facilities participating in the program. There is no pre-enrolment screening for chronic 
diseases. After enrolment, new members can access care from the first day of the next month. 
Beneficiaries are enrolled individually (as opposed to household enrolment) on an annual basis 
and pay a share of the premium, the so called co-premium. The co-premium ranges from 0.15% 
of the average annual per capita consumption (a socioeconomic measure of wealth based on 
household expenditures on food and non food items) for the lowest wealth quintile to 0.04% 
for the highest wealth quintile (consumption data 2009, corrected for inflation).8 The program 
does not include deductibles. The total cost of the yearly insurance premium was 28 USD in 
May 2014. The Kwara State Government pays 60% of the premium, the participants 12% and 
the HIF 28%. The Kwara State Government started contributing to the premium subsidies in 
2009. Its contribution has increased from 20% to 60% and it plans to eventually take over all 
costs of the premium subsidy. Prior to 2009, the HIF paid the greater part of the premium 
subsidy through a grant from the Dutch Ministry of Foreign Affairs. The transfer of premium 
payment from the HIF to the Kwara State Government is evidence of local political commit-
ment and ownership which is needed to ensure the financial sustainability of the program. 

Coverage within the HCHC program in Kwara 
The insurance package provides coverage for consultations, diagnostic tests and drugs for all 
disease categories, including hypertension and diabetes, that can be managed at a primary care 
level and limited coverage of secondary care services. Secondary care services provided include 
radiological and more complex laboratory diagnostic tests, hospital admissions for different 
disease categories, minor and intermediate surgery, antenatal care and delivery care, neona-
tal care, immunizations, annual check-ups and HIV/AIDS treatment. Excluded from the program 
are high technology investigations (CT, MRI), major surgeries and complex eye surgeries, family 
planning commodities, treatment for substance abuse/addiction, cancer care requiring chemo-
therapy and radiation therapy, provision of spectacles, contact lenses and hearing aids, dental 
care, intensive care treatment and dialyses. Management of acute cardiovascular events such as 
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thrombolysis for stroke or for myocardial infarction is excluded. In case of an acute cardiovascu-
lar event, admission to a hospital for supportive care is covered including for example treatment 
with intravenous fluids, and antibiotics for infectious complications. The HMO has contracted 
18 public and private health facilities to provide the care for their enrolees. Most health facil-
ities are primary and secondary care clinics that provide outpatient services and have admis-
sion capacity. Referral to two tertiary health facilities in Ilorin, the Kwara State capital, is possi-
ble if needed. There is no limit to the number of visits to the health facilities for patients but as 
a large share of the payment from the insurer to the healthcare provider is paid through capita-
tion fees, healthcare providers are encouraged to prevent overutilization of services. 

Methods
Sample size
The number of patients needed for reliable scoring of quality indicators differs per indicator 
and ranges from less than 50 patients to over 100 patients to achieve 90% confidence intervals 
of +/- 10 points on estimated pass rates.9 Therefore, the target sample size of 300 patients was 
based on the secondary outcome of number of patients in whom CVD risk factors were treated 
successfully.10 Assuming 30% of patients would be treated successfully, 300 patients would 
provide sufficiently narrow confidence limits around the estimate (95% CI: 24.9% -35.5%).The 
aim was to include 150 patients who were attending the clinic for CVD preventive drug treat-
ment prior to the start of the study, and 150 patients who had not received any CVD preven-
tive drug treatment for at least one year upon inclusion. Evaluation of the feasibility to reach 
the distribution across the two subgroups took place three months after the start of inclusion, 
according to protocol. Because the majority of included patients were already receiving treat-
ment upon inclusion, the sample size was increased to 350 and the last 50 patients included 
were limited to patients who were not yet receiving treatment.

Definitions
Glucose at target level was defined as fasting plasma glucose < 7.0 mmol/l or random plasma 
glucose of <12 mmol/l.

Lipid control was defined according to World Health Organization recommendations.11 Target 
levels for primary prevention were total cholesterol < 5.0 mmol/L and LDL cholesterol < 3.0 
mmol/l. Targets for secondary prevention were total cholesterol < 4.0 mmol/L and LDL choles-
terol < 2.5 mmol/l.

Presence of renal impairment was defined as an estimated Glomerular Filtration Rate < 60 mL/
min/1.73m2.12

Target organ damage was defined as ECG-based LVH according to Sokolov Lyon criteria, 
renal impairment, pathological Q waves on ECG, stroke or angina pectoris.10 Microalbuminu-
ria was excluded from this definition as a community-based study in an area nearby demon-
strated microalbuminuria was also prevalent in non-hypertensive subjects, indicating it was is 
not a good marker for hypertensive target organ damage in this population.13 Proteinuria was 
excluded as it was not feasible to get accurate results based on a quantitative dipstick analysis. 
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Hypertension was classified according to JNC7 guidelines,14 adherence was scored using the 
Morisky scale.15

Data collection
Patients were seen by a study nurse every three months, in addition to their regular doctor’s 
appointments. Patients were reminded of their study visits by telephone and text messages 
or during market days in the community. If patients could not be reached and did not show 
for study visits, a home visit by the study nurse was undertaken to assess the reason for no 
show. For regular doctor’s appointments, no reminders were sent and no home visits were 
undertaken.

 Data monitoring
All Case Record Forms at the study site were checked weekly by a clinical research associ-
ate (CRA) for inconsistencies before double data entry. Entered data were also monitored for 
inconsistencies and data query reports were resolved at the study site on a three monthly 
basis using source documents. Three monthly monitoring visits to the study site and data entry 
unit were conducted by a CRA to monitor adherence to the study protocol and procedures by 
study staff.
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SUPPLEMENTAL DIGITAL CONTENT 2

Figure 1 Flowchart for treatment of diabetes used in Ogo Oluwa hospital

DM  Diabetes mellitus
FBG  Fasting blood glucose
PE  Physical Examination
RBG  Random blood glucose
TOD  Target organ damage

**TOD/RF screening:
smoking, dyslipidemiea, family history premature CVD (age < 55 M <65 
F), (abdominal) obesity
Blood tests: potassium, creatinine, lipid profile, glucose
Urine tests: microalbuminuria/proteinuria 
ECG

Referral to tertiary centre

Screening
Blood pressure (see CVD risk assesment chart) + PE

TOD/additional risk factors once p/year**
Neuropathy screening once per year

Retinal screening/ check vision once p/y
Foot examination once per year (ulcers/pulsations)

Lifestyle advice

metformin  500mg o.d.*

Increase metformin to 500mg b.d., then t.d.s, then 
1000mg t.d.s*

Add glibenclamid 5 mg o.d., then 5 mg b.d., then 5 
mg t.d.s.* 

Refer patient

Diabetes

Insulin 
dependent 

diabetes (DM type 
1)

DM type 2

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

*Do not increase dose/add drugs in case of symptoms of hypoglycemia
Visit frequency every 2 weeks during treatment installation/increase of 
dosage. If stable once per 1-3 months
2 measurements needed before dosage increase
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ACEI  Angiotensin Converting 
Enzyme Inhibitor

AP  Angina pectoris
DBP  Diastolic blood pressure
SBP  Systolic blood pressure
MI  Myocardial infarction
RF  Risk factors
TC  Total Cholesterol
TOD  target organ damage

COMPELLING INDICATIONS
•	 Heart Failure
•	 Post myocardial infarction/Angina pectoris
•	 Diabetes
•	 Chronic Kidney Disease
•	 Recurrent stroke prevention
•	 High coronary disease risk: 3 out of 5 of the 

following risk factors: smoking, dyslipidemia, 
family history premature CVD (age < 55 M <65 F), 
microalbuminuria, left ventricular hypertrophy. 

Women in fertile age 
NO ACEI (Captopril) 
Treat with Methyldopa (start 250 mg b.d.) 
and Nifidepine SR (start 20mg b.d.).
Pregnant women 
(cut off 160/110 mmHg):  
NO ACEI,  quit statins during pregnacy.
Treat with  Methyldopa (start 250 mg b.d.). 
If not on target: add Nifidepine SR (start 
20mg b.d.). or Hydralazide 20 mg t.d 

Lifestyle modifications 
+ Physical 

Examination+
Screening TOD/RF* 

History
of

CVD?

BP not at target goal?
(140/90 mmHg or 130/80 in case of 

pts with CVD/renal disease/diabetes)

Stage 1 hypertension
SBP 140-159 or

DBP 90-99

Nifedipine SR 20mg b.d.

ADD
 simvastatine 20 

mg o.d. 

ADD
Captopril 12.5 

mg b.d 
ADD

Moduretic 5/50 
mg o.d.

ADD
 simvastatine 20 

mg o.d. 

severe dyslipidemia? (TC ≥ 
8.0 mmol/l)

Stage 2 hypertension
SBP ≥ 160 mmHg or

DBP ≥ 100 mmHg 

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

Hypertension with 
compelling indications

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

In case of
Heart failure 

Propranolol 80 mg b.d, Moduretic 
5/50 mg o.d

Myocardial infarction/AP 
Propranolol 80 mg b.d., vasoprin 
(acetylsalicylic acid) 75 mg o.d., 

simvastatin 40 mg o.d.
Diabetes 

Add oral antidiabetics (see DM 
chart)

Stroke: add simvastatin 40 mg o.d. 

BP not on target: 
increase dose or add new drug

BP not on target → increase dose  to 
Nifedipine SR 60 mg b.d

Captopril 50 mg b.d.
Moduretic 5/50 o.d. 

Refer if this is insufficient

BP not on target: 
increase dose or add new drug

no yes

no no noyes yes yes

Figure 2 CVD risk assessment and treatment. Choices of drugs are based on international guidelines1-5 and local 
availability

Visit frequency every 2 
weeks during treatment 
installation/increase of 
dosage. 

If stable once per month.

*TOD/RF screening (also 
see box COMPELLING 
INDICATIONS): Blood tests: 
potassium, creatinine, lipid 
profile, fasting glucose
Urine tests: 
microalbuminuria/
proteinuria ECG
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Table 1 Risk factor control at baseline compared to at 12 months follow up per risk factor

All On treatment at inclusion Not on treatment at inclusion

Baseline                   12 months Baseline 12 months Baseline 12 months

N n (%) N n (%) p-value N n (%) N n (%) N n (%) N n (%)

Blood pressure control in HT 331 162 
(48.9)

308 207 
(67.2)

<0.001 213 160 
(75.1)

202 141 
(69.8)

118 2  
(1.7)

106 66  
(62.3)

Glucose control in DM 49 17  
(34.7)

43 19  
(44.2)

0.352 40 15  
(37.5)

35 16  
(45.7)

9 2  
(22.2)

8 3  
(37.5)

Lipid control 349 189 
(54.2)

323 186 
(57.6)

0.371 229 116 
(50.7)

216 120 
(55.6)

120 73  
(60.8)

107 66  
(61.7)

Presence of LVH 349 108 
(30.9)

323 96  
(29.7)

0.933 229 61  
(26.6)

216 57  
(26.4)

120 47  
(39.2)

107 39  
(36.4)

Presence of renal impairment 349 42  
(12.0)

323 23 
(7.1)

0.031 229 36  
(15.7)

216 19  
(8.8)

120 6  
(5.0)

107 4  
(3.7)

Smoking 349 13  
(3.7)

322 9  
(2.8)

0.504 229 5  
(2.2)

215 4  
(1.9)

120 8  
(6.7)

107 5  
(4.7)

HT= hypertension, DM= diabetes, LVH = left ventricular hypertrophy

Table 2 Operational and behavioral predictors of a missed doctor appointment, and high adherence to drugs in 
hypertension patients during follow up visits at 3,6,9 and 12 months 

Logistics regression

Outcome Odds ratio 95% CI p value

Missed appointment , n=1236*

Medium drug adherence score# 0.20 (0.12 - 0.36) <0.001

High drug adherence score 0.06 (0.03 - 0.10) <0.001

High travel costs 1.96 (1.01 - 3.84) 0.048

Clinic time 4-5 hours $ 1.30 (0.70 - 2.40) 0.400

Clinic time 5-6 hours 2.18 (1.21 - 3.94) 0.010

Clinic time 6-7 hours 1.74 (0.96 - 3.16) 0.070

Clinic time 7+ hours 1.50 (0.82 - 2.75) 0.191

Income loss due to appointment 1.53 (1.03 - 2.27) 0.036

Private travel means 3.00 (1.04 - 8.68) 0.042

High adherence to drugs, n= 1210**

Having missed an appointment in the past 3 months 0.32 (0.20 - 0.52) <0.001

High adherence to lifestyle advice 2.73 (1.53 - 4.86) <0.001

Experiencing side effects of drugs 0.13 (0.08 - 0.21) <0.001

Patient ran out of drugs 0.07 (0.04 - 0.13) <0.001

Expenditure on drug (when out of stock) 10.50 (5.47 - 20.17) <0.001

Expenditure on drug (without out of stock) 1.20 (0.24 - 5.93) 0.825

Note: Logistic regression adjusted for repeated measurements per patient using mixed models, 95%CI = 95% Confidence Interval. #Reference: low 
adherence score, $Reference Clinic time 0-4 hours. Operational and behavioral variables significantly associated with missing appointments and high 
adherence are shown in the table. Confounding variables that were significantly associated with treatment success are listed for each model in the legend 
below. * Estimates corrected for gender, age, on treatment at inclusion, missing values in any income loss (n=12), adherence (n=26) and high travel 
costs (n=9). **Estimates corrected for gender, age, number of follow-up visit and missing values for high adherence to lifestyle. 
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ABSTRACT 

Background
Disease-specific costing studies can be used as input into cost-effectiveness analyses and 
provide important information for efficient resource allocation. However, limited data availa-
bility and limited expertise constrain such studies in low and middle income countries (LMICs). 

Objective
To describe a step-by-step guideline for conducting disease-specific costing studies in LMICs 
where data availability is limited and to illustrate how the guideline was applied in a costing 
study of cardiovascular disease prevention care in rural Nigeria.

Design
The step-by-step guideline provides practical recommendations on methods and data require-
ments for six sequential steps: (1) definition of the study perspective, (2) characterization of the 
unit of analysis, (3) identification of cost items, (4) measurement of cost items, (5) valuation of 
cost items and (6) uncertainty analyses.

Results
We discuss the necessary trade-offs between the accuracy of estimates and data availabil-
ity constraints at each step and illustrate how a mixed methodology of accurate bottom-up 
micro-costing and more feasible approaches can be used to make optimal use of all available 
data. An illustrative example from Nigeria is provided. 

Conclusions
An innovative, user-friendly, guideline for disease-specific costing in LMICs is presented, using 
a mixed methodology to account for limited data availability. The illustrative example showed 
that the step-by-step guideline can be used by healthcare professionals in LMICs to conduct 
feasible and accurate disease-specific cost analyses.

Keywords
micro-costing; cost of illness; healthcare costs; methodology; developing countries; sub-Saharan 
Africa; global health; economic evaluation
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INTRODUCTION

Insight into the costs of healthcare services is essential for efficient resource allocation and 
healthcare financing.1-5 In many cases this is informed through costing studies. An economic 
evaluation comprises an analysis of costs (costing study) and an analysis of effects of a health-
care intervention. In this study, “costing study” refers to the cost analysis within an economic 
evaluation. Costing studies can be performed across a multitude of delivery settings such as 
hospitals or primary care centres, and at different levels ranging for example from a whole 
hospital6-9 or hospital unit10,11 to a specific service within a hospital.11-14 The type of costing 
study chosen is dependent on the research question of the study, also known as the “decision 
problem”. Examples of decision problems could be profitability of a hospital or resources utili-
zation within a specific department. Disease-specific costing provides healthcare providers, 
policy makers, and insurance companies with valuable information on a variety of decision 
problems in healthcare, such as the assessment of resource requirements to provide a specific 
service, the assessment of financing and delivery inefficiencies, or the identification of cost 
areas for cost reductions.1,3 To facilitate the implementation of costing studies in healthcare, 
many high income countries have established health economic guidelines.3,6-8 However, the 
overriding constraint with conducting disease-specific costing studies in low and middle 
income countries (LMICs) is data availability,1,9-14 including the lack of accurate financial records 
and incomplete patient disease registers, and a lack of expertise to conduct costing studies. 
There are very few manuals for costing studies in LMICs and those published do not focus 
primarily on disease-specific costing.4,6

Health economic guidelines from high income countries usually comprise a stepwise process 
to support decisions regarding the methods of data collection and analysis. The steps often 
followed include choice of the perspective of the cost study, choice of cost categories (unit 
of analysis), identification of cost items, measuring cost items, valuing cost items and dealing 
with uncertainty.3,6-8,15-17 Each of these steps entails a trade-off between accurate, patient-level 
cost estimates and data availability constraints. Health economic guidelines of high-income 
countries3,7,8 make use of high quality, freely available data, which is often unavailable in LMICs 
resulting in the unsuitability of such guidelines. Therefore, this paper describes a step-by-step 
guideline to conducting disease-specific costing studies in settings with limited data availabil-
ity. The step-by-step guideline is based on existing guidelines from high-income countries3,7,8 
and the World Health Organization6 but adjusted, based on observation in the field, to a user-
friendly guideline that is feasible to use in settings with limited data availability and resources. 
A secondary objective is to illustrate how each of these steps was applied in a study of cardio-
vascular disease (CVD) prevention care in rural Nigeria. 

STEP-BY-STEP GUIDELINE FOR DISEASE-SPECIFIC COSTING

This step-by-step guideline provides practical recommendations on methods and data sources 
in settings with data availability constraints for six sequential steps: (1) definition of the 
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study perspective, (2) characterization of the unit of analysis, (3) identification of cost items, 
(4) measurement of cost items, (5) valuation of cost items and (6) uncertainty analyses. This 
section describes each of these steps and the next section provides more details about steps 
(4) measurement of cost items and (5) valuation of cost items. 

A description of each step is immediately followed by an illustrative example, applied to Ogo 
Oluwa Hospital (OOH) in rural Nigeria. OOH is a private primary healthcare centre in Bacita, a 
rural community in Kwara State, Nigeria. OOH has admission capability and operates primary 
care outpatient clinics. In addition, the QUality Improvement Cardiovascular Care Kwara-I (QUICK-
I) project was rolled out in OOH in 2010. A description of the QUICK-I project can be found in 
detail elsewhere.18 In short, the project aims to evaluate the operational and financial feasibility of 
providing CVD prevention care according to international guidelines. The project follows a cohort 
of 349 patients who are treated for CVD risk factors, i.e. hypertension or non insulin-depend-
ent diabetes. Our illustrative example applies to the hospital’s CVD prevention outpatient clinic, 
where this step-by-step guideline is currently applied to the costing component of the project.

Step 1: The perspective of the cost study
The decision problem determines the perspective of the cost study. For example, if a policy 
maker wants to calculate the cost-effectiveness of treating a specific illness, productivity losses 
due to illness may need to be taken into consideration.15,17 This societal perspective in which 
costs outside the formal healthcare system are also considered is often not feasible in LMICs 
due to data availability constraints. A provider perspective is used when the cost per patient 
incurred by the healthcare provider (such as a hospital) is under analysis. Up until now, cost 
studies in LMIC usually rely on the provider perspective, third party payer perspective (e.g. 
state-sponsored, or insurance) or patient perspective.1,2,4,19-21

Illustrative Example
The decision problem of the QUICK-I study relates to the resource requirements of provid-
ing CVD prevention care in the hospital. This decision problem led to the choice of a provider 
perspective in which only the costs incurred by OOH were considered. Items such as travel 
costs of patients, lost labor market productivity and other societal costs were not taken into 
account.

Step 2: Unit of analysis
The second step is the determination of the unit of analysis, which is also reliant on the decision 
problem. If the decision problem is the profitability of a hospital or department, the single 
hospital,9-12 or single hospital department,14,22 would be the most appropriate unit of analysis, 
respectively. If the decision problem relates to the payout by an insurance provider for treat-
ment of a specific disease, the unit of analysis should be disease-specific.13,23 As an increasing 
number of LMICs are gradually implementing Diagnosis Related Group (DRG) systems, DRGs 
may be a particularly appropriate unit of analysis for disease-specific costing.17 DRGs are clinically 
meaningful groups of patients that have the same diagnosis and similar patterns of resource 
consumption.24 Alternatively, clinical pathways based on guidelines or daily clinical practice in 
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a hospital can be used to support disease-specific costing. Within each unit of analysis specific 
healthcare service activities can be identified, such as consultations and diagnostic tests. 

Illustrative example
As DRGs are not available in Kwara State, clinical pathways for CVD prevention care were devel-
oped based on international guidelines for CVD prevention care. Figure 1 shows this clinical 
pathway with the identified healthcare service activities for CVD prevention care, i.e., consulta-
tions, tests and drug treatment.

Figure 1 Clinical pathways with relevant healthcare service activities and cost items for CVD prevention care
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Note: Each visit consists of different healthcare service activities (consultations, diagnostic tests, drugs). Each health care service activity consists of direct 
cost items and indirect cost items as listed in the figure. Traditional overheads include: security and housekeeping staff, information technology, building 
and equipment maintenance, fuel and electricity costs, training, medical non-CVD specific equipment and general equipment. Context-specific overheads 
include: pharmacy staff, administration staff, general consumables (non-test specific).
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Step 3: Identification of cost items
In step 2, healthcare service activities were identified (such a consultations and diagnostic 
tests). Each healthcare service activity comprises different cost items such as staff, equipment, 
consumables, and drugs. Depending on the level of detail desired or available, the number 
of cost items contained within a healthcare service activity will vary. “Gross-costing“ requires 
relatively few resources but provides a limited level of detail3,20,25 compared to “micro-costing”, 
which provides a high level of detail but is resource and data intense (see Figure 2). An example 
of gross-costing is if 20% of the hospitals patient population receive treatment for CVD preven-
tion care, 20% of total hospital costs will be assigned to CVD prevention care. On the other 
hand, micro-costing would identify cost items in as much detail as possible. 

Illustrative example
Micro-costing was employed to arrive at the most precise cost estimates. Each healthcare 
service activity was divided into direct costs and indirect costs. Direct cost items included 
staff involved in direct patient care, equipment that could be assigned to a specific treat-
ment, consumables for specific tests and drugs, while indirect cost items included building and 
overheads (Figure 1). As not all cost items could be determined at the level of detail desired, 
a context-specific overhead category was created. This included for example pharmacy staff 
whose time would usually be one of the direct patient care staff cost items. However, since 
their time could not be specifically assigned to CVD prevention care or any other disease-
specific activities, these costs were included as part of the context-specific overhead category.

Step 4: Measurement of cost items 
Measurement of cost items refers to measuring volumes of patient utilization for the different 
cost items. For example a consultation may take 15 minutes of doctors’ time, 10 minutes of a 
nurse’s time, make use of certain equipment and result in a number of drugs being dispensed. 
Under gross-costing this step can be ignored, as one does not measure individual cost items. 
The availability and level of precision of patient utilization data usually differs between cost 
items. Data often needs to be collected from multiple data sources (e.g., patient registers and 
records, expert opinion, laboratory and pharmacy registers, insurance utilization databases, 
databases of ongoing studies). Where patient utilization data is not available, data collection 
tools need to be developed (e.g. Staff Activity Log forms, in which staff reports time spent per 
patient). There can also be other expenditures (e.g. capital projects) that must be accounted 
for in the data collection process and in the data analysis. The next section expands on the 
measurement methods available for each individual cost item as well as provides examples 
within the illustrative example.

Step 5: Valuation of cost items
Cost items can be valued using two approaches: top-down or bottom-up (Figure 2). The 
top-down approach relies on comprehensive sources, such as annual financial accounts, and 
divides aggregated costs by the total number of patients. For example, annual hospital expen-
ditures on CVD prevention care drugs divided by the number of CVD prevention care patients 
leads to a cost estimate of drugs for the average patient.3,25,26 To value cost items using the 
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bottom-up approach, patient utilization data needs to be multiplied by unit prices, leading to 
cost estimates for individual patients.3,25,26 Possible data sources to obtain unit prices include 
hospital inventories, suppliers and manufacturers or international sources. The next section 
will expand on the bottom-up valuation methods available for each individual cost item.

Figure 2 Methodology matrix and the level of accuracy for the identification and valuation of cost components
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Step 6: Dealing with uncertainty

All cost estimates are subject to uncertainty.3,27 An important level of uncertainty concerns 
parameter uncertainty. This arises due to variation around estimates of variables, such as staff 
time spent per patient, and due to assumptions on, for example, missing data. The impact of 
parameter uncertainty should always be assessed using deterministic univariate or multivar-
iate sensitivity analyses.3,27-29 In univariate sensitivity analyses one parameter is changed at 
a time while holding the other constant. Cost estimate parameters can be varied by a fixed 
percentage or uncertainty ranges such as standard deviations. Alternatively, point estimates 
can be varied based on parameter distributions. Multivariate sensitivity analyses vary more 
parameters at the same time.

Other important levels of uncertainty include model uncertainty and generalizability uncer-
tainty.6 Dealing with these uncertainties falls outside the scope of this paper. 

Illustrative example
Table 1 presents examples of univariate sensitivity analyses on a selection of parameters with a 
high level of uncertainty. In this example, a fixed percentage of 20% was used in all cases, but 
the choice in parameter variation is often an arbitrary choice in the absence of good quality 
information. Depending on the level of accuracy of the data, other percentages could be used 
and the percentage can be varied per parameter. 

MEASUREMENT AND VALUATION OF COST ITEMS

The combination of the bottom-up approach and micro-costing (bottom-up micro-costing) 
is considered to result in the most accurate cost estimates for healthcare service activities 
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because all cost items are identified and valued at the most detailed level. However, bottom-
up micro-costing is time and resource consuming and may not always be feasible.1,3,26 There-
fore, a mixed methodology of costing is recommended.4 The mixed methodology of costing 
applies bottom-up micro-costing to activities which account for a large share of total costs or 
to activities for which data collection is reasonably feasible. Less accurate methods can be used 
for the remaining activities (i.e. top-down micro-costing and/or gross-costing; Figure 2). In this 
way, the costing methodology may be tailored to the decision problem in question. Table 2 
presents the methods, data requirements and calculations to measure and value cost items for 
disease-specific costing using a mixed methodology.

Table 1 Illustrative example of parameter uncertainties, alternative assumptions and sensitivity analyses

Assumption Alternative assumption Sensitivity analysis

Mark up % similar for all services assuming 
linear relation between direct and indirect 
costs

CVD prevention patients might “consume” 
less building and overhead because they are 
seen in an outpatient setting 

Decrease building mark up % and traditional 
overhead mark up % by 20%

Pharmacy staff and administrative staff in 
indirect costs, assumes that time spent per 
patient is similar for all patients

CVD prevention patients might use more 
pharmacy resources: almost all patients on 
drugs and often complicated drug regimes. 
Similar consideration for record staff 
(searching for files of chronic patients)

Increase “context-specific” overhead 
including records and pharmacy mark up 
% by 20%

CVD consultation: doctor costs based on 
salary average medical staff. 

In this setting there is a lack of doctors. In 
private clinics, the medical director tends to 
run also patient clinics. In OOH, usually three 
doctors including the medical director attend 
to all patients.

Use both medical director salary (1/3) and 
regular doctor salary (2/3) to value costs per 
minute for a doctor

Productive working hours based on contract 
hours

Certain staff such as doctors are 
overburdened and work many more hours 
per week

Increase productive work hours by 20%

Interest rate = 16 % (Central Bank) Local interest rate in rural setting for 
entrepreneurs might be much higher 
(personal communication: can be up to 
25% )

Vary by 20%

Building value: estimated to be 8% of 
building maintenance 

No other data available Vary building value mark up by ±20%

 
CVD: cardiovascular disease; OOH: Ogo Oluwa Hospital.

Staff
As discussed above, bottom-up micro-costing requires patient utilization data to be multi-
plied by unit prices, leading to cost estimates for individual patients. To calculate staff costs 
using this approach, staff salaries, productive working hours and minutes spent per patient are 
required. When calculating the staff costs per consultation, for instance, the number of minutes 
spent per patient should be combined with staff costs per minute. While salaries are usually 
available, the standard productive working hours used in high income countries30,31 often do 
not apply to LMICs and minutes spent per patient are usually not available. Real productive 
working hours and minutes spent per patient are preferably observed by means of time and 
motion studies (staff and patient observations), which can ascertain staff time with the most 
accuracy, especially with regards to determining staff idle time and time spent on healthcare 
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service activities other than direct patient care.20,23 Alternatively, more practical techniques 
such as Staff Activity Log forms (self-reported time registration) or staff interviews may be 
used.20

Illustrative example
The bottom-up approach was used to allocate the salary of doctors, nurses and laboratory staff 
to healthcare service activities. Unit costs per hour were calculated by dividing their yearly 
salary by the number of productive working hours per year. Productive working hours were 
based on average number of shifts per month and shift length, taking into account official 
leave days and an estimation of the annual number of sick days for nurses, doctors and labora-
tory staff. A simple data collection tool was developed to track staff activity (Table 3). This tool 
included a Staff Activity Log form in which staff reported all of their activities, time required to 
perform these activities and the number of patients attended. Self-reported data were verified 
through interviews and direct observations by researchers and adjusted if needed. Costs for 
pharmacy and administrative staff were included in the overheads, since it was not feasible to 
record staff activities that specifically related to CVD prevention care.

Equipment
Equipment costs per test are preferably calculated based on annualized equipment replace-
ment value (determined through an annuity function) and yearly maintenance costs divided 
by the number of tests performed per year.4 The annuity function to determine the annual-
ized equipment replacement value takes into account the purchasing price of the equipment, 
the life expectancy (in life years) and the interest rate. Replacement values (present purchas-
ing value) can be obtained from hospital accounts, local suppliers or manufacturers. Alterna-
tively, historical values can be used. Country-specific interest rates can be obtained from (inter)
national sources such as the World Bank,32 the International Monetary Fund (IMF)33 or national 
central banks. Interest rates may also be obtained from local banks. However, these interest 
rates might be highly volatile in LMICs and therefore very context-specific. The WHO-CHOICE 
project provides standard life-years for general equipment such as computers and genera-
tors,34 but manufacturers can also provide information on life-years of specific medical equip-
ment. Yearly maintenance costs and the number of tests performed per year may be acquired 
from hospital financial statements and patient and laboratory registers. 

If the number of tests performed per year is not available, annuity and maintenance costs may 
be divided by the total number of patients, but this assumes that all patients use the equip-
ment equally. Alternatively, equipment costs could be regarded as part of the overhead costs.

Illustrative example
Costs of medical CVD prevention-related equipment included costs of blood pressure devices, 
scales and stadiometers, stethoscopes, ophthalmoscopes, two laboratory devices for blood 
and urine tests and an ECG machine. International sources, such as the WHO-CHOICE data6,34 
and manufacturers, were used to get the equipment value and useful life-years and the Central 
Bank of Nigeria interest rate was uniformly applied as the interest rate.35
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The number of tests performed per year was available for the patients included in the QUICK-I 
cohort but not available for other patients in OOH making use of this equipment, which had to 
be estimated based on staff interviews and the number of other patients. Utilization data for 
medical non-CVD specific equipment such as examination tables as well as general equipment 
such as computers and generators was not available. Therefore, the annuity of this equipment 
was included in the overhead costs.

Table 2 Methodologies, data requirements & calculations to measure and value cost items for disease-specific 
costing

Cost component Methodology Data requirements Calculations

DIRECT COSTS

Staff Bottom-up 
micro-costing

•	 Staff salary for staff involved in 
care for specific disease

•	 Productive working hours staff
•	 Minutes spent per patient with 

specific disease

1)  Yearly staff salary/yearly productive work 
minutes=staff costs per minute

2)  Minutes spent per patient with specific 
disease x staff costs per minute

Top-down 
micro-costing

•	 Staff costs for specific disease
•	 Total number of activities (e.g. 

consultation for CVD prevention 
care)

Total staff costs for specific disease/Total 
number of patients with specific disease

Equipment Bottom-up 
micro-costing

•	 Equipment prices (purchasing 
value)

•	 Interest rate
•	 Life years
•	 Maintenance costs
•	 Total yearly equipment utilization 

all patients
•	 Utilization per patient with 

specific disease

1)  PMT*=(Equipment prices, life years, 
interest rates)

2)  (Annuity+ Maintenance costs)/Total yearly 
equipment utilisation=Equipment costs 
per test

3)  Equipment costs per test x Utilization per 
patient with specific disease

Top-down 
micro-costing

•	 Equipment prices
•	 Interest rate
•	 Life years
•	 Maintenance costs
•	 Total number of patients

1)  PMT*=(Equipment prices, life years, 
interest rates)

2)  (Annuity + Maintenance costs)/Total 
number of patients

Drugs and consumables Bottom-up 
micro-costing

•	 Unit prices per drug/consumable
•	 Utilization per patient with 

specific disease

Unit prices per drug & consumable x 
Utilization per patient with specific disease

Top-down 
micro-costing

•	 Total drug and consumable costs 
for specific disease

•	 Total number of patients with 
specific disease

Total drug and consumable costs for specific 
disease/ Total number of patients with 
specific disease

INDIRECT COSTS

Building and overhead Mark up •	 Total direct costs hospital
•	 Total indirect costs hospital

Total direct costs hospital/ Total indirect costs 
hospital

Inpatient day •	 Total indirect costs hospital
•	 Total number of inpatient days

Total indirect costs hospital/ Total number of 
inpatient days

*PMT is an annuity calculation function in Microsoft Excel

Drugs and consumables
Bottom-up micro-costing requires unit prices of drugs, consumables and patient utilization 
data. Unit prices are usually available from hospital suppliers but individual patient utilization 
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data may be more difficult to obtain. If no database is available, patient records, pharmacy 
and laboratory registers may provide valuable information but if these are not electronic, data 
collection can be very time consuming.

Illustrative example
Where the hospital supplier provided itemized prices for drugs and consumables, the QUICK-I 
study provided data on patient drug utilization and test-specific consumable utilization. 
However, because itemized prices and individual patient utilization were not available for 
general consumables such as syringes and cotton swabs, yearly general consumable costs 
determined from hospital administration records were included in the overhead costs.

Table 3 Examples of data collections tools

Data tool Data collected

STAFF ACTIVITY 

General information Staff function, start time shift, end time shift

Regular daily activities:
Ward round, consultation, surgery, administrative tasks

For each activity:
Start time/ end time, number of patients, patient category (for example disease-based)

Extra activities:
Emergency consultations, emergency surgery, deliveries, 
ECG recording, ultrasound, other specify

For each activity:
Start time/ end time, number of patients, patient category (for example disease-based)

MONTHLY HOSPITAL EXPENDITURES

Staff Staff salary per function

Drugs Expenditures per drug category

Consumables Expenditures for laboratory consumables, other consumables

Building maintenance Monthly building maintenance expenditures

Equipment Purchase and maintenance expenditures

Other overhead Training, information technology, communication expenditures, stationery, fuel and electricity

Building
Similar to the calculation of equipment costs, building costs are preferably determined by 
means of annuity costs and maintenance costs. Annuity costs include the present value of 
the building.3,4,36 As the present value of the building is often not available in LMICs, the 
building value may be estimated based on the yearly building maintenance costs. For 
example, building maintenance can be assumed to be 8% of the building value.36 Yearly 
maintenance costs may be acquired from annual financial accounts. Another method to 
determine the present value of the building is to derive this from the rental value of the 
building.

Two methods can then be used to include the yearly building costs in the estimated costs per 
service: assigning costs directly to the service or including the building costs in the overheads. 
If the building costs are to be assigned to a healthcare service activity, such as a consultation, 
the number of square meters of the hospital used for that activity, as opposed to other activi-
ties provided by the hospital, needs to be determined. Thereafter, the sum of annuity costs and 
yearly maintenance costs of this section of the hospital should be divided by the number of 
consultations per year.36 The number of activities performed per year (i.e. consultations) can be 
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determined from patient utilization databases. Alternatively, the annual building and mainte-
nance costs can be assigned to the general overheads. Overheads are discussed in more detail 
in the next section.

Illustrative example
The value of the building or rental prices was not available. Therefore, we assumed that the 
yearly building maintenance costs were 8% of the building value. The number of useful life-
years of the building was assumed to be 25 years; the Central Bank of Nigeria interest rate 
of 16% was applied (mean interest rate for the study period).35 As resource utilization of the 
hospital building could not be assigned to each or any healthcare service activity, the annuity 
of the building and yearly maintenance costs were included in the overheads.

Overhead
There are several methods to allocate overhead costs to disease-specific direct costs. A 
mark-up method involves calculating a mark-up percentage by dividing the yearly total hospi-
tal direct costs by the yearly hospital indirect costs and then increasing the disease-specific 
direct costs by this mark-up percentage. The mark-up percentage allocation method assumes 
a linear relationship between direct and indirect costs, making it a simple and feasible method 
for LMICs.3,4,31 However, this assumption has its limitations. For example, if a specific service 
requires more than the average amount of overhead costs, the actual indirect costs will be 
underestimated. Another method often used for the allocation of overhead costs is inpatient 
day allocation, in which all patients are assumed to have the same indirect costs per inpatient 
day, regardless their actual resource use. Although alternative methods exist, such as weighted 
service and hourly rate allocation,31 these are very time consuming and therefore not feasible 
for LMICs.

Illustrative example
Overheads were reported separately for traditional and context-specific overheads. Traditional 
overheads included security and housekeeping staff, information technology, building and 
equipment maintenance, fuel and electricity cost, training, medical non-CVD specific equip-
ment and general equipment. Context-specific overheads included staff involved in direct 
patient care such as the pharmacy staff and administrative staff but for whom it was not feasi-
ble to measure resource use for CVD prevention care specifically. The same applied to general 
consumables such as cotton swabs and syringes. Overheads were allocated to the direct costs 
using a mark-up percentage. The mark-up method was chosen because CVD prevention care 
is provided on an outpatient basis, which makes inpatient day allocation less suitable. Total 
direct and indirect hospital costs were obtained from the monthly hospital expenditures 
sheet (Table 3). Had, for example, the total yearly direct costs of the hospital amounted to US$ 
100,000, and the total yearly indirect costs of the hospital amounted to US$ 50,000 (composed 
of building costs US$ 9,000, traditional overheads US$ 27,000 and context-specific overheads 
US$ 14,000), the mark-up percentage would be 50%. All disease-specific direct costs would 
have to be increased by 50% to include overhead costs.
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DISCUSSION

We present a step-by-step guideline, which is a feasible, user-friendly tool for disease-specific 
costing in LMICs. The step-by-step guideline is based on health economic costing guidelines 
but demonstrates the need and ability to adapt to settings, for example, with limited data 
availability. These guidelines will vary depending on the country-specific context. The step-by-
step guideline presented in this paper can serve as a manual for hospital managers and policy 
makers in health care. Cost analyses provide a critical input into economic evaluations, which is 
crucial to evaluate and understand the overall value of treatment programmes, interventions, 
and healthcare policies. 

The main limitation in conducting costing studies in LMICs concerns limited and poor quality 
patient utilization data, which are vital requirements for measuring the identified cost items.9-14 
The aim would be to minimize data collection while maximizing the ability to measure the 
difference in costs between patients.37 The most feasible approach to achieving this aim is by 
making use of a mixing methods costing approach. Consistent with previous studies26,31, we 
recommend to apply micro-costing to those cost items that comprise a large share of total 
costs. When local data is inconsistent or inadequate, there are possibilities to create data 
collection templates, conduct interviews, and tailor existing hospital data sources to conduct 
patient-level analysis (Table 3). For example, in the case of the QUICK-I project, there was no 
hospital financial registration system and annual financial accounts were lacking. A simple 
sheet in Excel was developed to track monthly hospital expenditures to overcome this issue.

The clinical pathway approach presented in the QUICK-I illustrative example presents a clear 
outline of the hospital services (i.e. consultation, drug treatment, laboratory testing) where 
costs are incurred. This is a novel approach for disease-specific costing that allows comparison 
with cost estimates in other settings that may be following the same guidelines. The pathway 
approach also allows calculating costs for different scenarios. For instance, under the QUICK-I 
project, diagnostic tests are done frequently, up to the standards of high income countries. 
However, WHO guidelines allows for less frequent testing in lower resource settings, so costs 
can be recalculated by adjusting the frequency of tests. Furthermore, clinical pathways provide a 
valuable comparator to actual practice in those settings where guidelines are not being followed. 

CONCLUSION

A mixed costing methodology can be a viable alternative to standard, top-down and gross-
costing approaches that are often used in LMICs settings due to (the assumed) lack of data 
availability. The flexibility of a mixed methodology allows using all available data sources and 
allows making tradeoffs between more accurate bottom-up micro-costing and more feasi-
ble approaches to measure cost items. This leads to comprehensive disease-specific patient 
level cost estimates. This paper can be used as a guide for hospital managers and healthcare 
planners in LMICs to conduct feasible, disease-specific, cost analyses with the most accuracy 
possible given a lack of comprehensive data sources. 
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ABSTRACT 

Objective
To assess the costs of cardiovascular disease (CVD) prevention care according to international 
guidelines, in a primary healthcare clinic in rural Nigeria participating in a health insurance 
program.

Methods
A micro-costing study was conducted from a healthcare provider perspective. Activities per 
patient per year (e.g. consultations, diagnostic tests) were based on clinical practice in the 
study clinic. Direct (e.g. staff, drugs) and indirect cost items (overheads) for each activity were 
measured. A cohort study, patient and staff observations, and interviews in the study clinic 
provided patient resource utilization data. Univariate sensitivity analyses were performed. 
Scenario analyses evaluated cost saving options. The main outcome was the costs of CVD 
prevention care per patient per year. 

Results
The costs of CVD prevention care were USD 144 (range 130-158) per patient per year. Direct 
costs were USD 82; indirect costs USD 62. The main cost drivers were drugs (USD 39) and 
diagnostic tests (USD 36). The costs of hypertension care were USD 118 (107-132), the costs 
of diabetes care USD 263 (236-289) per patient per year. A combination of task-shifting from 
doctors to nurses, reduction of appointment frequencies, and minimal organ damage screen-
ing would result in a direct cost reduction of 42%. 

Conclusion
This is the first study to report the costs of CVD prevention care in sub-Saharan Africa (SSA), 
based on prospectively collected operational data. The costs observed in our study are 
unaffordable in many countries in SSA, highlighting the need for innovative financing mecha-
nisms to fund CVD prevention care. 

Trial registration
 ISRCTN, ID number: ISRCTN47894401

Keywords
Cardiovascular diseases; primary prevention; hypertension; Diabetes Mellitus; costs and cost 
analysis; cost of illness; Africa South of the Sahara; Nigeria; operational research; developing 
countries. 
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INTRODUCTION

Cardiovascular disease (CVD) has become a major health issue in low and middle-income 
countries (LMICs). In sub-Saharan Africa (SSA), countries are facing a double burden of disease 
with a rising prevalence of non-communicable diseases whilst the burden of communicable 
diseases remains high.1 Furthermore, CVD in LMICs has a large economic impact, both at house-
hold- and macro-economic level due to catastrophic health expenditures and through loss of 
income and labour productivity.2 Drug treatment for CVD risk factors reduces CVD morbidity 
and mortality.3,4 Yet, treatment coverage in individuals at risk of CVD in LMICs is low.5,6 This 
discrepancy can be explained by dysfunctional health systems and a lack of affordability for 
patients, healthcare providers and policy makers, in settings where total healthcare budget 
per capita is about 1 to 9% of the healthcare expenditure per capita in high income countries, 
and more than one third of total healthcare expenditures are paid by patients through out-of-
pocket payments.7,8

Modelling studies have estimated drug treatment for CVD risk factors to be a cost-effective 
intervention in LMICs.9-11 However, these studies rely on cost estimates based on guidelines 
and international data sources that may not reflect actual costs of care. Empirical data on costs 
of CVD prevention from LMICs are rare and, in particular, lacking in SSA. These data could 
inform policy makers in LMICs about the financial feasibility of scaling-up of CVD prevention 
programs and serve as input in health economic analyses. 

The project QUality Improvement Cardiovascular care Kwara (QUICK) is a prospective cohort 
study aiming to evaluate the financial and operational feasibility of providing CVD prevention 
care in the context of a community-based health insurance scheme, in rural Nigeria. A descrip-
tion of the QUICK project is provided elsewhere (chapter five).12 A micro-costing study was 
conducted to evaluate the costs of providing CVD prevention care in a primary care setting 
in rural Nigeria, based on data from the QUICK cohort. Additionally, the change in costs with 
different scenarios for care was explored, including the potential implementation of a fixed-
dose combination pill (i.e. the “polypill”).

METHODS

Study site
Ogo Oluwa Hospital (OOH) in Kwara State is a private healthcare centre providing care for the 
people living in and around Bacita, a rural, low income community. During the period from 
March 2011 to May 2012, OOH had 57 employees. OOH participates in a community-based 
health insurance program called Hygeia Community Health Care (HCHC).12,13 The insurance 
program provides coverage for common medical problems, including CVD prevention. As part 
of HCHC’s quality improvement program, guidelines for CVD prevention based on WHO and 
other international guidelines were implemented.14-17 The average number of patients enrolled 
in the HCHC program registered in OOH was 9,738 in the period 2010 -2011. The HCHC benefi-
ciaries were estimated to comprise over 95% of the total patient population in OOH. 
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Study population
OOH operates weekly clinics for the management of CVD risk factors. Patients attending OOH 
were included consecutively if they were diagnosed with hypertension, diabetes, renal disease or 
established CVD and enrolled in the HCHC program. The QUICK cohort consisted of 349 patients. 
Ninety-five percent (n = 331) of the patients were included based on a diagnosis of hyperten-
sion. Of these, 294 patients had hypertension only, 28 patients had hypertension and diabetes, 
and 9 patients had hypertension with a history of stroke, renal disease or angina pectoris. More 
information about the cohort selection is described elsewhere (chapter five), baseline charac-
teristics can be found in the Supplemental Digital Content (See Table 1, Supplemental Digital 
Content 1, which shows the baseline characteristics of the QUICK cohort).

Costing methodology
The costing methodology is described in detail elsewhere.18 A clinical pathway for CVD preven-
tion care was developed to visualize healthcare service activities, including consultations, 
diagnostic tests and drug treatment, per patient per year (Figure 1), based on clinical practice 
in OOH. Cost items for each of these activities were identified, including staff, equipment, and 
consumables and indirect costs. A micro-costing approach was used to measure and value the 
different costs items of each individual activity from a healthcare provider perspective. 

Direct costs
Direct costs included costs of staff directly involved in patient care, costs of medical equip-
ment, consumables for diagnostic tests, and drugs. Staff costs per minute were calculated 
based on salaries and productive work hours per year. Medical equipment costs per test 
were calculated based on annuity, maintenance costs and number of tests per year. Costs for 
general, non-medical equipment were included in the overhead costs. Consumable costs and 
drug costs were calculated based on patient utilization and unit prices. 

Indirect costs
Indirect costs included building and overhead costs. The value of the building to calculate 
yearly building depreciation was not available. Therefore, we assumed that yearly building 
maintenance costs were 8% of the building value.19 Overheads were divided into traditional 
and context-specific overheads. Traditional overheads included security and housekeeping 
staff, information and communications technology, maintenance, fuel and electricity costs, 
general training and non-medical equipment. Context-specific overhead included general 
non-test specific consumables (e.g. stationary) and costs of staff involved in direct patient care, 
such as the pharmacy staff, for whom it was not possible to measure resource use for CVD 
prevention specifically. The indirect costs were allocated to the direct costs using a mark-up 
percentage to calculate total costs. The mark-up percentage reflects the ratio of the yearly 
direct to indirect costs at a hospital level. 

All prices were collected in local currency (Nigerian Naira, NGN) and are presented in rounded 
United States Dollars (USD) using the mean exchange rate of the study period (1 USD = 154.38 
NGN; December 2010-May 2012).20 
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Data sources
Information on drugs and tests utilization for individual patients was collected through the 
QUICK study. Drug use for each patient included in the QUICK cohort was collected at baseline 
and at each subsequent follow up visit (every three months during one year). Based on drug 
utilization data of all patients, we created an average drug utilization profile that was used to 
calculate the yearly costs of drugs per patient. Monthly hospital expenditures were collected 
from December 2010 to May 2012. Staff used activity logs at four different time points to regis-
ter the amount of time spent on each activity for one week. In addition, 23 patients attend-
ing the CVD outpatient clinic were followed to observe staff activities. Staff interviews were 
conducted to verify observations and complement missing data. All hospital equipment was 
inventoried. Prices of equipment and consumables were obtained from the hospital suppliers. 
More information about the data collection and data sources is described in the Supplemen-
tal Digital Content (see Table 2 and Table 3, Supplemental Digital Content 1, which describes 
all data sources and time periods of data collection, and information obtained per data source, 
respectively). 

Outcome measures
The main outcome was the costs of providing CVD prevention care per patient per year. CVD 
prevention included treatment for hypertension and diabetes as well as secondary preven-
tion for patients with a history of CVD. Diabetes drug treatment included oral anti-diabetic 
treatment only, as daily insulin treatment was not available in this setting. Secondary analyses 
included sub-group analyses of hypertension patients, diabetes patients or patients with both 
conditions to assess the cost for these conditions separately, and the costs of CVD prevention 
using different scenarios for care.

Sensitivity analyses
Univariate sensitivity analyses were performed on all cost items (see Table 4, Supplemental 
Digital Content 1, which shows the parameters varied, including the range of variation).

Scenario analyses
We defined five scenarios to evaluate the potential of new interventions to reduce CVD 
prevention care costs (Table 1). The scenarios included (1) nurse-led care with a change in the 
frequency of visits, (2) central drug procurement of high quality drugs through a not-for-profit 
wholesale organization, (3) minimal diagnostic testing as recommended by WHO for settings 
with low resources, (4) a combination of the above, and (5) a scenario that used a fixed-dose 
combination formula containing anti-hypertensive drugs and a statin, i.e. ”polypill”, for primary 
CVD prevention in hypertension cases. This last scenario was included following the increasing 
interest in the polypill.21,22 Several polypills are available, containing different drug classes.21,22 
However, none of these polypills were registered in SSA countries at the time of writing. There-
fore, we used the price of the Indian Polycap pill that contains aspirin, simvastatin, ramipril, 
atenolol and hydrochlorothiazide,23 the cheapest polypill available.22 The polypill does not 
include anti-diabetic treatment; therefore the change in direct costs of the polypill scenario 
was compared with the costs of hypertension treatment. 
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All scenarios were built using an ingredients approach.24 Scenario analyses were limited to 
changes in direct costs as it was not possible to predict how the different scenarios would 
affect the ratio of yearly direct and indirect hospital costs. 

Table 1 Definitions of scenarios

Scenario Ingredients

Baseline costs full cohort 12 visits per year (10.4 with a doctor and 1.6 with a nurse), yearly 
organ damage and CVD risk factor screening, 12 glucose tests per 
year for diabetes cases, multidrug regimes for CVD prevention 
(anti-hypertensive drugs, statins, oral anti-diabetic drugs) 

Scenario 1- task-shifting to nurses and reduction of follow-up visit frequency Six visits per year, one led by a doctor, all others by a nurse. Other 
ingredients as baseline full cohort.

Scenario 2- central drug procurement through a not-for-profit wholesale organization Drug prices IDA foundation* central procurement of high quality 
drugs (supplier prices)+ 25% to account for costs for transport/ 
custom clearance. Other ingredients as baseline full cohort.

Scenario 3- minimal testing as recommended by WHO** Minimal testing: blood pressure measurement; BMI; blood 
glucose measurement; blood cholesterol measurement; urine 
protein dipstick. Other ingredients as baseline full cohort.

Scenario 4- cheapest scenario (combination of 1 and 3) Six visits per year, one led by a doctor, all others by a nurse, 
minimal testing. Other ingredients as baseline full cohort.

Baseline costs HT 12 visits per year (10.4 with a doctor and 1.6 with a nurse), yearly 
organ damage and CVD risk factor screening, multidrug regimes 
for CVD prevention (anti-hypertensive drugs, statins) 

Scenario 5- hypothetical polypill scenario (only HT patients) Treat all patients with HT with polypill, monitoring twice per year 
by nurse, one blood glucose measurement per year***. Price 
of USD 0.24 per tablet assumed, the cheapest wholesale price 
currently available22

 
*See IDA Foundation25. **WHO recommendation for minimal testing in low resource settings26. ***The pill would be prescribed without monitoring of 
biochemical safety parameters21. HT = hypertension, CVD = cardiovascular disease

Ethical Review
Ethical clearance was obtained from the Ethical Review Committee of the University of Ilorin 
Teaching Hospital in Nigeria. 

Trial Registration
The study protocol was registered at ISRCTN, ID number: ISRCTN47894401

RESULTS

Costs of CVD prevention care
Total costs of providing CVD prevention were USD 144 per patient per year. Direct and indirect 
costs were USD 82 and USD 62 per patient per year, respectively. Drugs (USD 39, 27%) and 
diagnostic tests (USD 36, 25%) (Table 2) were the most expensive healthcare service activi-
ties (Figure 1). When breaking down costs per cost item instead of per activity (Figure 1), drug 
costs (27%) and diagnostic test consumables (14%) were the largest direct cost components 
compared to medical equipment (10%) and staff (6%). Traditional overhead was the largest 
indirect costs item (24%) compared to context-specific overhead (10%) and building (9%). 
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Decreasing drug costs by 20% led to the largest reduction in total cost (9.5%), while calculation 
of productive work hours based on staff adhering to a standard work week of 40 hours instead 
of local contract hours led to the largest increase in total costs (9.9%) (Figure 2). This resulted in 
a range of cost of USD 130 - 158 per patient per year (Table 2). All other sensitivity analyses did 
not change results by more than 10% (Figure 2).

Figure 1 Clinical pathways for CVD prevention care in the study clinic

HEALTHCARE SERVICE ACTIVITIES

DIRECT COST ITEMS

VISIT 1
Raised blood

pressure/ 
glucose

Consultation
History and 

physical exam
Counseling

Staff Staff

Drug 
treatment

Drugs Drugs

Test
Blood glucose if 

diabetes
Additional 
testing if 

indicated for all 
patients

VISIT 2
Diagnostic

visit

Tests
Blood tests
Urine test

ECG

Staff Staff

Consultation
History and 

physical exam
Counseling

Drug 
treatment

Medical 
equipment

Building

Medical 
equipment

Medical 
equipment

Building Building

Medical 
equipment

Test 
consumables

Test 
consumables

INDIRECT COST ITEMS

Traditional 
overhead

Traditional 
overhead

Traditional 
overhead

Context-specific 
overhead

Context-specific 
overhead

Context-specific 
overhead

Building Building Building

Traditional 
overhead

Traditional 
overhead

Traditional 
overhead

Context-specific 
overhead

Context-specific 
overhead

Context-specific 
overhead

FOLLOW UP 
VISITS

1x per month

 
Note: Each visit consists of different healthcare service activities (consultations, diagnostic tests, drugs). Each healthcare service activity consists 
of direct costs items and indirect cost items as listed in the figure. Traditional overheads include: security and housekeeping staff, information and 
communications technology, building and equipment maintenance, fuel and electricity cost, training, and general equipment. Context-specific overheads 
include: pharmacy staff, administration staff, general consumables (non-test specific). The clinical pathway followed in Ogo Oluwa Hospital is based on 
international CVD prevention care guidelines, adapted to the local context of Ogo Oluwa Hospital.
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Table 2 Costs of providing CVD prevention care per patient per year in OOH

Full cohort Hypertension Diabetes Hypertension + 
Diabetes

(n=349) (n=294) (n=18) (n=28)

Sub-total (Training) 0.33 0.33 0.33 0.33

Consultation - Staff (15 minutes) 5.98 5.98 5.98 5.98

Consultation - Equipment 0.39 0.39 0.39 0.39

Sub-total (Consultation) 6.37 6.37 6.37 6.37

Tests - Staff 2.92 2.37 6.37 6.37

Tests - Equipment 9.04 7.71 17.42 17.42

Tests - Consumables 20.66 17.63 39.89 39.89

Tests - Quality Control 3.60 3.60 3.60 3.60

Sub-total (Tests) 36.22 31.31 67.28 67.28

Sub-total (Drugs) 38.66 28.77 74.95 93.22

Total direct costs outpatient care 81.57 66.78 148.93 167.20

Total indirect costs outpatient care 62.33 51.03 113.81 127.77

Total outpatient care (range*) 143.91 117.80 262.74 294.96

(130.27 - 158.18) (107.24 - 132.11) (236.29-289.19) (262.07 - 327.85)

 
All costs are in USD 
* range reflects upper and lower bound of sensitivity analyses

Figure 2 Results parameter sensitivity analyses: change in total CVD prevention costs (%)

-10% -8% -6% -4% -2% 0% 2% 4% 6% 8% 10%

 Increase parameter value Decrease parameter value

MD* consulting at MD rate

Productive work hours (40 hour work week)

Drug prices de�ated by 6 months

Costs all drugs (-/+ 20%)

Price nifedipine SR 20mg  (-/+ 50%)

Interest rate  (-/+ 20%)

Equipment usage (-/+ 50%)

Average time for consultation (-/+ 5 minutes)

Maintenance (-4%/+16%) of building costs

Building costs + traditional overhead costs  (-/+ 20%)

Building costs + context-speci�c overheads costs  (-/+ 20%)

Context-speci�c overheads costs (-/+ 20%)

Building costs  (-/+ 20%)

Note: Selection of parameters included in sensitivity analyses. Figure only shows parameters with large impact on total costs and parameters with high 
uncertainty (see Table 4, Supplemental Digital Content 1, which shows all parameters varied, including the range of variation and assumptions made for 
parameters with high uncertainty). *MD = medical director

Costs were based on 12 visits per year and yearly organ damage and risk factor screening. For 
diabetes cases, 12 glucose tests per year were included for monitoring. The most frequent 
prescribed drugs were a calcium channel blocker (nifedipine), an ACE inhibitor (captopril) and 
a diuretic (Moduretic, an amiloride and hydrochlorothiazide combination pill) for hypertension, 
and metformin and glibenclamid for diabetes, as recommended in the treatment algorithms 
used in the study clinic (chapter five). Out of 349 patients, 229 patients were on drug treatment 
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before inclusion in the QUICK cohort and before implementation of the treatment algorithms. 
For these patients, doctors were advised to switch to guideline-based drugs where appropri-
ate, for example if a patient used benzodiazepines for hypertension. Detailed patient utiliza-
tion statistics and unit costs are presented in the Supplemental Digital Content (see Table 5, 
Supplemental Digital Content 1, which describes unit prices per test, yearly drug costs and 
patient utilization for consultations, tests and drugs).

Secondary outcomes
The costs of hypertension care were USD 118 (range 107 - 132) per patient per year. The costs 
of diabetes care were USD 263 (236 - 289) per patient per year for diabetic patients without 
hypertension, the costs of diabetes care per diabetic patient with hypertension increased to 
USD 295 (262 - 328) per year (Table 2).

Scenario analyses
Reduction of the visit frequency and (partial) task-shifting from doctors to nurses resulted in a 
decrease in direct cost of 4.9% (Figure 3) (see Table 6, Supplemental Digital Content 1, which 
shows the details of the values used in Figure 3). If drugs would be purchased via a not-for-
profit wholesale organization, i.e. the International Dispensary Association (IDA) Founda-
tion,25 total direct costs would increase by 7.7%. Limiting screening to the WHO recommended 
minimum set of diagnostic tests26 reduced direct costs by 37.1%. A combination of the two 
cost saving scenarios, task shifting with reduction of visit frequency and minimal testing, 
reduced direct costs by 42.0% to USD 47 (40-55) per patient per year. The polypill scenario for 
hypertension care decreased consultation and test costs, but increased drug costs, leading to 
an increase in the direct costs for hypertension care by 36.8%. 

Figure 3 Direct costs per scenario in USD
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Drugs

Tests - Quality Control

Tests - Consumables

Tests - Equipment

Direct costs in USD

Tests - Sta�

Consultation - Equipment

Consultation - Sta�

Training

S5: Polypill for HT care

Baseline costs HT

S4: S1 and S3 combined

S3: Minimal diagnostic testing

S2: Not-for-pro�t drugs wholesale

S1: Task-shifting and less visits

Baseline costs All

Note: “Baseline costs full cohort” refers to the yearly costs of CVD prevention care observed in our study to which scenarios 1 to 4 are compared. S1: 
task-shifting to nurses and reduction of follow-up visit frequency, S2: central drug procurement through a not-for-profit wholesale organization, S3: 
minimal testing recommended by WHO for low resource settings, S4: combination of the cheapest scenarios.  
”Baseline costs HT” refers to the yearly costs of hypertension care observed in our study. As the polypill scenario (scenario 5) does not include diabetes 
care, this scenario is compared to the costs of hypertension care. 
HT= hypertension, S= scenario
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DISCUSSION

Our study provides an overview of the costs of CVD prevention in primary care in rural Nigeria. 
We conducted a micro-costing study using a bottom-up approach for all main cost items, which 
is considered the gold standard for costing studies.24,27 To the best of our knowledge, this is the 
first study reporting costs of CVD prevention from SSA based on prospectively collected empir-
ical data. Cost analyses are the first step in health economic evaluations. The costs observed 
in our study can be used by policy makers, healthcare managers and third payer parties such 
as insurance companies in SSA, for resource allocation, budget impact analyses, calculation 
of re-imbursement fees and premiums, and as input in cost-effectiveness analyses. Although 
prices may differ between regions and countries in SSA, the detailed patient utilization data 
provided in this paper can be generalized to other settings and combined with local unit prices. 

Previous studies evaluating the costs of CVD prevention in LMICs9-11,28-33 reported costs ranging 
from USD 32 to 1059,28-30 or international (i.e. purchasing power adjusted) USD 53 to 80 (African 
E region) for a multidrug regime, usually excluding diabetes care.11 However, these studies did 
not use empirically collected data. Instead, assumptions were made on healthcare utilization and 
unit prices based on (inter)national guidelines and data sources. Our study demonstrated that 
patient utilization and prices in clinical practice can differ substantially from previous assump-
tions. For example, most studies include two to four patient visits per year,11,29,31 as is standard 
practice in many high income countries. In our study, doctors indicated that monthly visits were 
needed to ensure patient adherence, and dispensary of large drug stocks to patients was consid-
ered unsafe (chapter five). Monthly visits have also been reported in other studies from SSA.34,35 
In addition, previous studies typically used cost estimates based on the cheapest guideline-
based drugs available on the international market. Some of these drugs were not available in our 
setting. The unavailability of cheap guideline-based drugs in LMICs has also been described by 
others.36,37 Finally, drug utilization data from cohort studies may be higher than what is assumed 
in modelling studies. Specifically, poor risk factor control due to suboptimal drug adherence and 
the presence of therapy resistant patients, will lead to more drug prescriptions in clinical practice 
than assumed in modelling studies. The strength of our study is the reflection of actual patient 
utilization of services combined with prices from local suppliers. 

Our scenario analyses demonstrated that reducing the number of diagnostic tests resulted in 
the largest cost reduction. Test costs observed in our study were relatively high due to the imple-
mentation of organ damage screening and risk factor assessment as recommended by interna-
tional guidelines.14-16 When only the WHO recommended minimal set of tests for low resource 
settings26 would be used, total direct costs would decrease by 37.1%. Studies are needed to 
determine the effect on health outcomes if only limited screening is performed. The cost saving 
potential of central drug procurement rather than through a local supplier was also explored. We 
expected a reduction in drug costs if drugs would be purchased via a not-for-profit whole sale 
organization. A study that compared antihypertensive drug prices in private and public facilities 
in 13 countries is SSA reported higher prices compared to the International Drug Price Indicator 
Guide that includes IDA Foundation prices,38 most likely due to profits in the distribution chain.39 
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However, drug purchasing via IDA Foundation resulted in an increase in drug costs. This may be 
because the hospital supplier sells cheaper, often locally produced drugs than those obtained 
through IDA Foundation. However, the quality of these drugs is unclear. WHO estimates more 
than 30% of drugs on sale in many African countries to be counterfeit,40 whilst the IDA Founda-
tion ensures provision of high quality drugs. Finally, we estimated the costs of a polypill scenario 
as it has the potential to overcome barriers such as drug stock-outs, poor adherence, unafford-
able costs and inadequate prescription of medicines.21,22 In the polypill scenario, direct costs 
increased by 36.8%. However, the polypill is not available in SSA and the price was based on 
prices in other settings.22 The polypill may be an interesting alternative for multidrug regimes 
including similar individual components, if prices are comparable or lower than prices of individ-
ual drugs combined, or if it leads to better health outcomes, for example through improved 
adherence. Reducing the patient visit frequency and task-shifting to nurses did not result in a 
large cost reduction mainly due to the low cost of labour and large amount of productive hours. 
However, savings in opportunity costs when reducing the visit frequency were not included.

High blood pressure, defined as systolic blood pressure above 110-115 mmHg, is the leading 
cause of disability-adjusted life years in LMICs.41 In addition, people of African ancestry have 
a higher incidence of CVD and mortality at a younger age and at lower blood pressure levels 
compared to Caucasians.42,43 This highlights the need for CVD preventive treatment for high 
risk individuals in SSA. However, costs of care of USD 144 per year are unaffordable for many 
patients. Annual per capita consumption (expenditures on food and non-food goods) in two 
districts neighbouring OOH was USD 640.5 CVD prevention care would represent 23% of their 
yearly consumption if individuals were to pay for care. Affordability of care is also a major issue 
from a societal perspective. Given an estimated population of 1,583,419 in rural Kwara44 (50.4% 
adults), a adult hypertension prevalence of 21% of which 60.3% would be eligible for treatment, 
and a adult diabetes prevalence of 2.9% of which 54.9% presents with concurrent hyperten-
sion and 80% needs drug treatment (45 and adapted from 5), we estimate that 111,221 individ-
uals would be eligible for CVD preventive drug treatment based on current WHO guidelines.14 
With 80% coverage, this would lead to total costs of CVD prevention of USD 12,812,627 (range 
11,566,955 to 14,058,299) or USD 8 (7-9) per head of the population in rural Kwara. Prevalence 
of CVD risk factors is higher in urban settings6 leading to even higher costs of care per capita 
for the whole country. Although these calculations assume that costs of scale-up are linear, for 
example there will be no need to build extra capacity to provide the services and no cost reduc-
tions from efficiency gains, it gives a rough indication of the cost implications of providing large 
scale CVD prevention for the health system in Nigeria. Total healthcare expenditure per capita 
in Nigeria was USD 94 in 2012 of which only USD 29 (31%) was funded by public means.7 Within 
this healthcare budget, CVD prevention care is most likely not affordable. However, healthcare 
budgets in most countries in SSA are disproportionally low compared to the Gross Domestic 
Product (GDP). In April 2001, heads of state of African Union countries set a target of allocat-
ing at least 15% of their annual GDP for healthcare. Ten years later only two countries out of 46 
countries had achieved this46. Total healthcare expenditure in Nigeria was only 6.1% of GDP in 
2012 and 66% of total healthcare expenditures came from out-of-pocket payments by patients.7 
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In addition, economies in SSA countries, including Nigeria, are growing fast.47 If the increase 
in GDP is accompanied by the promised “15% for healthcare”, resources for health will greatly 
increase. Finally, treatment of CVD risk factors will prevent CVD in the long term. This reduces 
direct healthcare costs of CVD and reduces indirect economic costs to society such as loss of 
human capital and productively losses due to CVD.48 The HIV epidemic demonstrated that it is 
feasible to provide chronic care in SSA. For example, annual costs of antiretroviral treatment in 
Nigeria range from USD 238 to 306 per patient per year.49,50 The need for HIV treatment is widely 
accepted and subsidized by donor and government funds in many countries in SSA, includ-
ing Nigeria51 and similar programs for CVD prevention are needed. Prevention programs could 
be implemented in workplace programs,52 existing HIV programs,53 and prepaid health insur-
ance programs.54 Mobile phone technology could be used for treatment support to patients, 
for example by applications to support a healthy lifestyle and drug treatment adherence.55,56 
Mobile phone financial services, such as M-PESA in Kenya, a service that allows money trans-
fers between mobile phones,57 could be used as a tool to facilitate financing of chronic care for 
patients, for example by offering credits for healthcare expenditures for patients.

Our study has several limitations. First, due to data availability constraints, assumptions had 
to be made for certain parameters, thereby limiting the validity of the estimates. However, our 
costs estimates did not change significantly during sensitivity analyses. Second, our study was 
conducted in a single private primary healthcare clinic in rural Nigeria, limiting generalisability. 
Costs of CVD prevention in public facilities may differ and a larger sample size studied in multi-
ple settings would have allowed to measure setting-specific variations. However, private facilities 
account for a high percentage of health expenditures.58 Costs in secondary or tertiary healthcare 
facilities may be higher but CVD prevention should preferably be provided at primary care level.59 

CONCLUSION

This is the first study to report costs of CVD prevention based on prospectively collected empir-
ical data from SSA. Costs of CVD prevention in a primary healthcare centre in rural Nigeria 
ranged from USD 130 to 158, which are higher compared to costs assumed in previous studies 
from LMICs. The costs of care observed in our study are unaffordable in many countries in 
SSA within current healthcare budgets, thus highlighting the need for additional funding and 
innovative financing mechanisms. Our study provides high quality data, which can be used 
for health economic analyses, thereby informing the design of highly needed CVD prevention 
interventions to combat the growing epidemic of CVD in SSA. 
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SUPPLEMENTAL DIGITAL CONTENT 1

Table 1 Baseline characteristics of the QUICK cohort

N=349

Male, n (%) 154 (44.1)

Age, mean (SD) 57 (10.7)

Reason inclusion, n (%) 349 (100)

HT 294 (84.2)

DM 18 (5.2)

HT/DM 28 (8)

HT/DM/renal disease 1 (0.3)

HT/renal disease 1 (0.3)

HT/Stroke 2 (0.6)

HT/Angina Pectoris 3 (0.9)

HT/DM/Stroke 2 (0.6)

Already on CVD preventive treatment at baseline 229 (65.6)

Systolic BP, mean (SD) (if HT) 141.6 (27.8) 

Diastolic BP, mean (SD) (if HT) 86.0 (14.9)

BMI, mean (SD) 25.5 (5.7)

High total cholesterol, n (%) 35 (10.0)

High LDL cholesterol, n (%) 44 (12.6)

Low HDL cholesterol, n (%) 144 (41.3)

High total triglycerids, n (%) 15 (4.3)

Smoking, n (%) 13 (3.7)

Any alcohol use, n (%) 19 (5.4)

Job, n (%)

Farmer 91 (26.1)

Trader 117 (33.5)

No paid job 61 (17.5)

Other 80 (22.9)

Highest degree in school completed, n (%)

no school at all 198 (56.7)

< primary 5 (1.4)

Primary 77 (22.1)

Secondary 27 (7.7)

Tertiary 42 (12)

 
Note: HT = hypertension, DM= diabetes mellitus, CVD = cardiovascular disease, BP = blood pressure, LDL =low-density lipoprotein, HDL = high-density 
lipoprotein

Table 2 Data sources and timelines data collection

2010* 2011 2012

6**-11 12 1 2 3-5 6 7 8-9 10 11-12 1-2 3 4 5 6 7 8 9 10 11

QUICK-I cohort data collection • • • • • •	 • • • • • • •

Hospital expenditure sheets  • • • • • • • • • • • • •
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6**-11 12 1 2 3-5 6 7 8-9 10 11-12 1-2 3 4 5 6 7 8 9 10 11

Hospital inventory • •

Hospital supplier 

Equipment • • •

Consumables • •

 Drugs***  •

Staff activity logs • • • •

Staff Interviews • •

Patient observations •

*Year of data collection, **month of data collection, ***Prices were collected in 2011 and 2012 and the mean price of 2011 and 2012 was used for 
analysis. As drug prices were only collected in 2012, drug prices were deflated by six months in order to align drug prices with the prices of other cost 
items collected.

Table 3 Information obtained per data sources 

Data source Information obtained from data source

QUICK-I cohort Clinical pathway, individual drug utilization, individual diagnostic test utilization

Hospital expenditure sheets Yearly total direct and indirect costs, staff salaries

Hospital inventory Inventory of all equipment

Hospital supplier Prices equipment, consumables, drugs

Staff activity logs Staff time per activity, productive work hours

Staff Interviews Clinical pathway, visit frequency patients, utilization glucose tests diabetes patients, productive work hours

Patient observations Staff time per activity

Table 4 Cost parameters included in the sensitivity analyses, range of variation and rationale for inclusion in the 
sensitivity analyses

Cost Parameter* Sensitivity analysis Rationale

Direct costs 

Training Variation by +/- 20% Inaccuracy of estimate

Total costs consultations Variation by +/- 20% Inaccuracy of estimate

Consultations: staff Variation by +/- 20% Inaccuracy of estimate

Consultations: equipment Variation by +/- 20% Inaccuracy of estimate

Total test costs Variation by +/- 20% Inaccuracy of estimate

Tests: staff Variation by +/- 20% Inaccuracy of estimate

Tests: equipment Variation by +/- 20% Inaccuracy of estimate

Tests: consumables Variation by +/- 20% Inaccuracy of estimate

Tests: quality control Reflotron Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron glucose Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron total cholesterol Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron triglycerides Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron potassium Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron HDL cholesterol Variation by +/- 20% Inaccuracy of estimate

Tests: Reflotron creatinine Variation by +/- 20% Inaccuracy of estimate

Tests: microalbuminuria Variation by +/- 20% Inaccuracy of estimate

Tests: drawing blood Variation by +/- 20% Inaccuracy of estimate
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Cost Parameter* Sensitivity analysis Rationale

Tests: ECG Variation by +/- 20% Inaccuracy of estimate

Total drug costs Variation by +/- 20% Inaccuracy of estimate

Drugs: nifedipine SR 20mg Variation by +/- 20% Inaccuracy of estimate

Drugs: captopril 25mg Variation by +/- 20% Inaccuracy of estimate

Drugs: moduretic 250/5mg Variation by +/- 20% Inaccuracy of estimate

Drugs: vasoprin 75mg Variation by +/- 20% Inaccuracy of estimate

Drugs: metformin 500mg Variation by +/- 20% Inaccuracy of estimate

Drugs: glibenclamid 5mg Variation by +/- 20% Inaccuracy of estimate

Drugs: simvastatine 20mg Variation by +/- 20% Inaccuracy of estimate

Drugs: methyldopa 250mg Variation by +/- 20% Inaccuracy of estimate

Drugs: spirolacton 25mg Variation by +/- 20% Inaccuracy of estimate

Drugs: drug prices Deflate price by 6 months Drug prices collected 6 months later compared 
to most other prices.

Drugs: price nifedipine SR 20mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price captopril 25mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price moduretic 250/5mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price vasoprin 75mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price metformin 500mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price glibenclamid 5mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price simvastatine 20mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price methyldopa 250mg Variation by +/- 50% Large variation in drug prices in LMICs

Drugs: price spirolacton 25mg Variation by +/- 50% Large variation in drug prices in LMICs

Total staff costs Variation by +/- 20% Inaccuracy of estimate

Total staff time Variation by +/- 5 minutes per activity Inaccuracy of estimate

Staff time: consultations Variation by +/- 5 minutes per activity Inaccuracy of estimate

Staff time: laboratory Variation by +/- 5 minutes per activity Inaccuracy of estimate

Staff time: time per lab test From 11 to 5 minutes per test** Time per test reduced if multiple tests are done 
on 1 sample**

Total medical equipment Variation by +/- 20% Inaccuracy of estimate

Total test consumables costs Variation by +/- 20% Inaccuracy of estimate

Equipment usage per year Variation by +/- 50% Inaccuracy of estimate

Interest rate = 16 % Variation by +/- 20% Local interest rates highly volatile (personal 
communication)

Doctors rate Use both medical director salary (1/3) and regular  
doctor salary (2/3) to value cost per minute for a doctor

CVD consultation: doctor costs based on salary 
regular doctor. In this setting there is a lack 
of doctors. In private clinics medical director 
does large part of patient consultation. In OOH 
usually 3 doctors including director that see 
all patients.

Productive work hours Productive work hours based on 40-hour work week: 
1560 (doctors)- 1632 (nurses and lab)

Productive working hours baseline model are 
based on contract hours= 3905 (doctor), 1861 
(nurse), 1574 (lab). 

Indirect costs 

Mark up components: yearly indirect costs

Building Variation by +/- 20% Building value unknown, estimated 8% of 
building maintenance

Building maintenance Vary maintenance: -4%/ +16% of building value Building value unknown, estimated 8% of 
building maintenance

Traditional overhead^ Variation by +/- 20% Inaccuracy of estimate
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Cost Parameter* Sensitivity analysis Rationale

Traditional overhead: building and hospital 
infrastructure maintenance

Variation by +/- 20% Inaccuracy of estimate

Traditional overhead: equipment 
maintenance 

Variation by +/- 20% Inaccuracy of estimate

Traditional overhead: training Variation by +/- 20% Inaccuracy of estimate

Traditional overhead: information technology 
and communication

Variation by +/- 20% Inaccuracy of estimate

Traditional overhead: general equipment Variation by +/- 20% Inaccuracy of estimate

Context-specific overheads^^ Variation by +/- 20% Pharmacy staff and administrative staff 
in indirect costs, assumes that time spent 
per patient is similar for all patients. CVD 
prevention patients might use more pharmacy 
resources: almost all patients on drugs/ often 
complicated drug regimes. Similar for record 
staff (searching for files of chronic patients)

Context-specific: general consumables Variation by +/- 20%

Building and context-specific overheads 
combined

Variation by +/- 20% Mark-up % similar for all services assuming 
linear relation between direct and indirect 
costs. CVD prevention patients might “consume” 
less building and overhead because outpatient 
service

Traditional overhead and building combined Variation by +/- 20% Inaccuracy of estimate

Yearly indirect staff costs Variation by +/- 20% Inaccuracy of estimate

Yearly indirect costs excluding staff, building, 
equipment

Variation by +/- 20% Inaccuracy of estimate

Mark-up components: yearly direct costs

Staff costs direct Variation by +/- 20% Inaccuracy of estimate

Medical equipment Variation by +/- 20% Inaccuracy of estimate

Drugs and consumables Variation by +/- 20% Inaccuracy of estimate

Drugs Variation by +/- 20% Inaccuracy of estimate

Laboratory consumables Variation by +/- 20% Inaccuracy of estimate

Other medical consumables Variation by +/- 20% Inaccuracy of estimate

 
*Total cost for each parameter listed is varied. Total cost includes utilization and unit price unless otherwise specified. 
**With the exception of glucose: Time per test is reduced if multiple tests are done on 1 sample but glucose usually not combined with other tests. 
^Traditional overheads included: security and housekeeping staff, information and communications technology, building and equipment maintenance, 
fuel and electricity cost, training, and non-medical equipment. ^^Context-specific overhead costs included non-test specific consumables (e.g. 
stationary) and costs of staff involved in direct patient care, such as the pharmacy staff and administrative staff, for whom it was not possible to measure 
resource use for CVD prevention care specifically.. LMICs: low and middle income countries; CVD: cardiovascular disease.

Table 5 Unit prices per test, yearly drug costs and patient utilization for consultations, tests and drugs

Unit costs* Full cohort (including 
renal/CVD)  

(n=349)

Hypertension  
(n=294)

Diabetes  
(n=18)

Hypertension + 
Diabetes  
(n=28)

Number per year Number per year Number per year Number per year

Training 0.33 1.0 1.0 1.0 1.0

Consultations 0.53 12.0 12.0 12.0 12.0

Tests Unit price per test* Number per year Number per year Number per year Number per year

Quality control Reflotron 3.60 1.0 1.0 1.0 1.0

Reflotron Glucose 3.12 2.5 1.0 12.0 12.0
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Unit costs* Full cohort (including 
renal/CVD)  

(n=349)

Hypertension  
(n=294)

Diabetes  
(n=18)

Hypertension + 
Diabetes  
(n=28)

Unit price per test* Number per year Number per year Number per year Number per year

Reflotron Total Cholesterol 3.61 1.0 1.0 1.0 1.0

Reflotron Triglycerides 3.61 1.0 1.0 1.0 1.0

Reflotron Potassium 3.79 1.0 1.0 1.0 1.0

Reflotron HDL Cholesterol 3.63 1.0 1.0 1.0 1.0

Reflotron Creatinine 3.67 1.0 1.0 1.0 1.0

Microalbuminuria 2.97 1.0 1.0 1.0 1.0

Draw blood 0.15 2.5 1.0 12.0 12.0

ECG Test 3.17 1.0 1.0 1.0 1.0

Drugs Yearly drug costs* Mean per day (SD) Mean per day (SD) Mean per day (SD) Mean per day (SD)

Nifedipine SR 20mg 11.43 2.1 (1.2) 2.2 (1.1) 0.4 (1.0) 2.4 (1.3)

Captopril 25mg 8.28 1.0 (0.9) 0.9 (0.8) 0.3 (0.6) 1.4 (1.0)

Moduretic 25/5mg 3.31 0.4 (0.5) 0.5 (0.5) 0.0 (0.0) 0.1 (0.4)

Vasoprin 75mg 0.35 0.1 (0.3) 0.1 (0.4) 0.0 (0.2) 0.1 (0.3)

Metformin 500mg 7.69 0.5 (1.2) 0.0 (0.3) 3.5 (1.3) 3.0 (1.1)

Glibenclamid 5mg 2.74 0.2 (0.4) 0.0 (0.1) 1.2 (0.4) 1.1 (0.4)

Simvastatine 20mg 3.55 0.1 (0.3) 0.1 (0.3) 0.0 (0.2) 0.1 (0.3)

Methyldopa 250mg 1.30 0.1 (0.7) 0.1 (0.7) 0.0 (0.0) 0.2 (0.8)

*in USD.  
CVD: cardiovascular disease, renal: renal disease, HDL: high density lipoprotein

Table 6 Direct cost per scenario in USD 

Baseline costs 
full cohort

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Baseline costs 
HT

Scenario 5

Sub-total (Training) 0.33 0.33 0.33 0.33 0.33 0.33 0.33

Consultation - Staff (15 minutes) 5.98 2.19 5.98 5.98 2.19 5.98 0.67

Consultation - Equipment 0.39 0.21 0.39 0.35 0.17 0.39 0.06

Sub-total (Consultation) 6.37 2.40 6.37 6.33 2.36 6.37 0.72

Tests - Staff 2.92 2.92 2.92 1.27 1.27 2.37 0.36

Tests - Equipment 9.04 9.04 9.04 0.27 0.27 7.71 0.09

Tests - Consumables 20.66 20.66 20.66 3.62 3.62 17.63 0.65

Tests - Quality Control 3.60 3.60 3.60 0.82 0.82 3.60 0.82

Sub-total (Tests) 36.22 36.22 36.22 5.97 5.97 31.31 1.92

Sub-total (Drugs) 38.66 38.66 44.95 38.66 38.66 28.77 88.39

Total direct costs outpatient care 
(range*)

81.57 
(73.84-89.66)

77.60 
(69.87-85.33)

87.86 
(72.01-103.71)

51.29 
(43.56-59.52)

47.32 
(39.59-55.05)

66.78  
(60.79 -74.89)

91.36 
(73.68-109.04)

% change in direct costs  
(range*)

NA -4.9  
(14.3%-4.6%)

7.7 
(-11.7%-27.1%)

-37.1  
(-46.6%--27.0%)

-42.0  
(-51.5%--32.5%)

NA 36.8 
(10.3%-63.3%)

 
*range reflects upper and lower bound of sensitivity analyses, see Table 1 for definitions of scenario’s. 
HT: hypertension. “Baseline costs full cohort” refers to the yearly costs of CVD prevention care observed in our study to which scenarios 1 to 4 are 
compared. “”Baseline costs HT” refers to the yearly costs of hypertension care observed in our study. As the polypill scenario (scenario 5) does not include 
diabetes care, this scenario is compared to the costs of hypertension care. 
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ABSTRACT 

Background
Universal health care coverage has been identified as a promising strategy for improving 
hypertension treatment and control rates in sub Saharan Africa (SSA). Yet, there is evidence 
that patients with good access to care do not always follow treatment advice. To provide infor-
mation for adherence support interventions, this study explored what patients who receive 
hypertension care in the context of a community based health insurance program in Nigeria 
perceive as inhibitors and facilitators for adhering to pharmacotherapy and healthy behaviors. 

Methods 
Qualitative study, using semi-structured interviews with 40 hypertensive patients who were 
enrolled in a community based health insurance program, and had received hypertension care 
for > 1 year in a rural primary care hospital in Kwara State, Nigeria. Data were grouped into 
thematic categories using Maxqda software.

Results
The most important patient-identified facilitators of medication adherence include: affordabil-
ity of care (through health insurance); trust in orthodox “Western” medicines; trust in Doctor; 
dreaded dangers of hypertension; and using prayer to support efficacy of pills. Non-adherence 
was attributed to: inconvenient clinic operating hours; long waiting times; under-dispens-
ing of prescriptions; side-effects of pills; faith motivated changes of medication regimen; 
herbal supplementation/substitution of pills; and ignorance that regular use is needed. Local 
practices and norms were identified as important barriers to the uptake of healthier behaviors 
(e.g. use of salt for food preservation; negative cultural images associated with decreased body 
size and physical activity.) An important factor facilitating healthier behaviors was the aware-
ness that salt substitutes and products for composing healthier meals were cheaply available 
at local markets and that exercise could be integrated in people’s daily activities (e.g. farming, 
yam pounding, and household chores). 

Conclusion
With a better understanding of patient perceived inhibitors and facilitators of adherence to 
HTN treatment this study provides information for patient education and health system level 
interventions that can be designed to improve compliance.

Trial registration
ISRCTN47894401
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BACKGROUND

Cardiovascular diseases (CVDs) are a leading cause of death globally.1,2 Hypertension (HTN) is a 
major risk factor for CVDs.3 Once rare in sub Saharan Africa (SSA), HTN and its related compli-
cations are increasingly common in the region.4 Treatment with medication and behavio-
ral changes (reduction in dietary salt intake, weight reduction, moderation of alcohol intake 
and increased physical activity) can greatly reduce blood pressure (BP) and the risk of mortal-
ity from CVDs among people with HTN.5 In SSA, CVD prevention is a recent development,6 
and HTN detection, treatment and control rates are generally low.7 The absence of affordable 
community-based primary care services has been identified as a major obstacle to effective 
HTN treatment and control in the region.8 But several countries in SSA are now developing 
programs that provide such services.9,10

Hypertension is a chronic condition which requires lifelong adherence to pharmacother-
apy and healthy behaviors. There is evidence from high income countries, where affordable 
health services have been traditionally available, that patients with HTN still face many other 
challenges in adhering to treatment and that care is more effective if it includes educational 
interventions that address those challenges.11,12,13,14,15,16 Theoretical frameworks underlying 
various models for patient education propose that, in order to be effective, education should 
be patient-centered, and tailored to patients’ views about the condition and treatment.17,18,19 In 
high income countries, many (mostly qualitative) studies have investigated patients’ perspec-
tives on HTN and HTN self-management, to shed light on factors that inhibit or facilitate 
adherence in different populations.13,20,21,22 A recent systematic review of 53 of those studies 
indicated that common considerations for non-adherence to antihypertensive medication 
across countries and ethnic groups include patients’ beliefs that medication is unnecessary 
when symptoms of hypertension or stress disappear, a dislike of medications and fear of addic-
tion and tolerance or side effects.22 Data from such studies have inspired educational inter-
ventions to improve adherence and health outcomes in patients with HTN in the USA and 
Europe.23,24,25 Patients in low and middle income countries (LMICs) with free access to care may 
face different challenges in adhering to treatment than their European or American counter-
parts.26 As programs to provide universal primary care coverage are expanding in LMIC and 
Africa, it is important to gain more insight into the reasons why patients with HTN with free 
access to care may default from treatment.27

Nigeria is one of the countries in SSA where the prevalence of HTN has been increasing. Recent 
estimates are 19.3% for rural areas, 36.6% for semi-urban areas to 42% for urban areas, and 
22% for the country as a whole, varying from 12.4% to 34.8%.28,29,30,31 In recent years, some 
studies on patients’ perceptions of HTN have been carried out in the country,16,32,33,34,35 but not 
among patients who were covered by health insurance. Understandably, many of these studies 
concluded that patients perceive financial constraints as a major reason for not adhering to 
treatment.16,35,36 The present study was conducted in the context of a subsidized community 
based health insurance (CBHI) program that offers free access to primary health care, including 
hypertension care and medications. The program is carried out in a rural community in Kwara 
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state, north central Nigeria, where a recent population-based study found hypertension aware-
ness, treatment and control rates to be 8%, 5% and 3%, respectively.28 To gain more insight 
into adherence to HTN therapy among patients in SSA with free access to care, and to suggest 
actionable educational interventions, we conducted qualitative interviews with patients with 
HTN who participated in the CBHI program in Kwara State. The specific aim of the study was to 
get a better understanding of patients’ views on factors that may inhibit or facilitate adherence 
to prescribed medications and behavioral recommendations. 

METHODS

Setting and participants
The study was carried out in the context of the Hygeia Community Health Care (HCHC) 
program, which is financed by an international development organization - Health Insur-
ance Fund (HIF).37 HCHC (now called Kwara state Community Health Program) was launched 
in Lagos (western) and Kwara (north central) Nigeria in 2007 to provide subsidized commu-
nity based health insurance for low- and middle income groups. The insurance package covers 
primary and limited secondary care, including HTN treatment.

Data were collected among patients at Ogo Oluwa Hospital (OOH), one of the first clinics 
participating in the HCHC program. OOH is a large, busy private primary care center located in 
Bacita, Edu local government area of rural Kwara state, which has offered primary and second-
ary care for over 25 years. Over two decades before this study, Bacita was a busy commer-
cial center that hosted the then thriving but now rested Nigerian Sugar Company. The origi-
nal population of Bacita is Nupe. The company however attracted Nigerians of various ethnic 
origins, particularly the Yoruba to the town. Although Bacita is no longer commercially vibrant, 
a substantial majority of the economic migrants of that time integrated and settled perma-
nently there. Therefore, Yoruba language is now widely spoken alongside the native Nupe. 
Currently considered a poor community, the predominant livelihood activities of the inhabit-
ants are farming, petty trading, artisanship, hunting and fishing.

The hospital is owned and managed by an experienced General Practitioner, assisted at the 
best of times by about 2 other doctors, 6 nurses, 3 pharmacy staff, 3 laboratory staff and 4 
records staff. Information collected from case file data prior to commencement of this 
study showed that over 400 of the hospital’s patients are hypertensive and attend clinics 
on a monthly or bi-monthly basis. Almost all had joined the HCHC insurance plan and had 
unrestricted access to care and medications. About two-third of these patients reside within 
the town at an average distance of 10 to 20 minutes travel time to the hospital, the remaining 
third were living in some distantly located surrounding villages.

We aimed to recruit 30-40 patients (half males, half females), using case file records of OOH. 
Between 15 and 20 interviews are generally enough to achieve data-saturation, which is a crite-
rion for determining sample size in qualitative studies.38,39 Patients were eligible if they met 
the following criteria: having HCHC insurance; diagnosed with HTN (systolic BP ≥ 140mmHg 
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and/or diastolic BP ≥ 90mmHg); being treated for HTN at OOH for ≥ 12 months; having been 
prescribed antihypertensive medication for ≥ 12 months; aged 18 years or over; and having 
given verbal (recorded) informed consent. Since pregnancy induced hypertension has a differ-
ent course and etiology, pregnant or lactating females were excluded. 

On the basis of these selection criteria, 30 patients were initially invited for interviews by 
telephone. Using similar procedures, at a later stage, 10 additional patients were invited for 
interviews which were used to further explore results from the first 30 interviews. None of 
the invited patients declined. Patients who agreed to participate were reminded about the 
appointment some days prior to date of interview. At the beginning of each interview session, 
patients were asked to give audio-recorded informed consent and were assured of confiden-
tiality. Travel costs incurred in attending interviews that fall outside usual follow-up clinic days 
were reimbursed.

Data collection and analysis
The interviews were conducted using an interview guide containing open- and some close-
ended questions. The guide builds on previous qualitative research in the field,40 and was 
adapted to the purpose of this study. Questions revolved around patients’ attitudes, beliefs, 
practices and knowledge about HTN, perceptions of treatment and self-management, adher-
ence to prescribed medications and behavioral advice, access to and satisfaction with care 
and patients relationship with doctors and other healthcare professionals. Data collection and 
analysis are iterative processes41 in qualitative studies: after an initial analysis of the first 30 
interviews, an additional 10 were held to facilitate more in-depth exploration of certain topics. 
The researcher conducted the interviews at OOH between July and December 2010 in the 
patient’s convenient language - mostly in Yoruba, some in English and others in Nupe. For the 
latter, a local translator assisted the researcher. All interviews were recorded, translated and 
transcribed in English by the researcher and an assistant.

Data analysis was based on grounded theory.42 Data management and analysis were supported 
with MAXQDA software.43 For the purpose of this article, fragments containing the respond-
ents’ statements about treatment adherence (medication and behavioral changes) were 
selected and coded. First, all interviews were analyzed separately. Similar codes were assigned 
to related statements, resulting in a code list for each interview, and a memo summarizing the 
main themes for each interview. Subsequently, code lists were compared to identify unique 
and common categories, sub-categories, concepts, and respondents’ statements thus yielding 
thematic matrixes.

AOO coded all transcripts. To increase validity, AOO and JH independently coded transcripts 
of 15 interviews to check for inter-coder consensus. Based on the first coding exercise, AOO 
and JH decided which issues needed to be explored further in follow-up interviews. JH and 
KS independently reviewed thematic matrixes that evolved from the second round of coding 
to check for consensus on the data. Final analyses and matrixes were then reviewed and 
commented upon by all authors.
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Ethics
This study is part of a larger project that aimed to develop and evaluate cardiovascular health 
education program for insured patients with HTN in rural Nigeria.44 Ethical approval was 
obtained from University of Ilorin Teaching Hospital (UITH) prior to the start of the study. 
Guidelines for quality assurance of qualitative research in health from the Academic Medical 
Center (AMC)45 were used to ensure appropriate conduct of the study.

RESULTS

We interviewed 40 patients. By purposeful selection, half of them had controlled BP - systolic 
BP < 140mmHg and diastolic BP < 90mmHg, and the other half uncontrolled BP - systolic BP ≥ 
140mmHg and/or diastolic BP ≥ 90mmHg (Table 1). Most were older than 50 years. All were rural 
dwellers, 80% earned less than 5 USD per day, 70% had none or only primary education, almost 
all (92%) lived in poor housing conditions and most (75%) were farmers, artisans or traders. All 
were religious, 62.5% practiced Islam and 37.5% Christianity. All participants had subsidized 
health insurance and were covered for hypertension care and medications provided at OOH.

Table 1 Socio-demographic and clinical characteristics respondents (n=40)

Variable Frequency (%)

Age group 50-70 26 (65%)

Gender

 Male 16 (40%)

Female 24 (60%)

Educational level

None or primary education 28 (70%)

Secondary education 9 (22.5%)

Tertiary education 3 (7.5%)

Ethnicity

Nupe 6 (15%)

Yoruba 31 (77.5%)

Others 3 (7.5%)

Religion

Christianity 25 (62.5%)

Islam 15 (37.5%)

Marital status

Married 38 (95%)

Widowed 2 (5%)

Employment status

Unemployed 1 (2.5%)

Self-employed 9 (22.5%)

Artisanship/Farming/Trading/Hunting/Fishing 30 (75%)

Income level (USD per day)

Less than 2 23 (57.7%)

2-4 9 (22.5%)
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Variable Frequency (%)

Above 5 8 (20%)

Health Insurance status 

Insured (HCHC) 40 (100%)

Hypertension control status

Controlled 20 (50%)

Uncontrolled 20 (50%)

Duration of Hypertension history (years)

1-5 28 (70%)

5-10 7 (17.5%)

Above 10 5 (12.5%)

Co-morbid conditions

Diabetes 7 (17.5%)

Others (Osteoarthritis, Peptic ulcer disease) 7 (17.5%)

 None diagnosed 26 (65%)

Factors inhibiting and facilitating medication adherence 
Some patients said they did not always take their medications according to prescription. 
Frequently mentioned patterns of “self-regulation” included reducing the daily dosage, 
skipping medications under specific circumstances and discontinuing medications for several 
days or weeks. None had stopped using medications all together. Patients’ accounts of factors 
that inhibited them from using their pills as prescribed could be classified into five main 
categories (Table2).

1) Healthcare related factors
Several respondents mentioned the way in which hypertension care was organized 
as an inhibitory factor for taking their medications as prescribed. In general patients 
at OOH are required to attend HTN clinic once a month for checkups and medication 
refills. The HTN clinic is always held on Fridays and other obligations such as attending 
Muslim praying hours, work, household chores or being on a trip out of town would 
sometimes prevent patients from meeting their appointments at those fixed hours. 
The distance from their homes to the clinic was also mentioned as a reason for missing 
appointments. Highlighting the resultant financial challenge, a 50 year old woman [ID6] 
with uncontrolled HTN said - visiting [regularly] is problematic for me in the sense that the 
clinic is far from my residence and travel cost is prohibitive; I spend 500 naira (3USD) to get here 
and another 500 naira to go back home. Long waiting times at the clinic were also cited as a 
reason for missing appointments. Asked how regularly he attends clinic, a 72 year old man 
[ID27] with uncontrolled HTN replied - visiting is difficult for me because of the many hours 
spent in clinic, which could be used on my business; in fact I once stopped coming for about 2 
months when I realized my HTN was ‘under control’. Sometimes, the pharmacy is out of stock 
for particular drugs and fewer medications than prescribed are dispensed. A 50 year old 
woman [ID11] with controlled HTN responded - sometimes, the pharmacy doesn’t have all 
the drugs prescribed so they write it in paper for me to buy or come back to collect them after 
days of being without pills to use.
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2) Patient related factors
Patients’ own ideas such as the idea that HTN is a transient, curable condition for which medica-
tion is unnecessary as soon as symptoms disappear or the patient feels well also emerged as a 
consideration for deviating from the prescribed medication. A 64 year old woman [ID13] with 
uncontrolled HTN, responding to how long she expects to use medication said - hypertension 
can be cured, one cannot continue to use drugs all days of her life; with prayers, in no time it will go.

3) Medication related factors
Experienced side-effects of pills and the complexity of prescribed regimens emerged as inhib-
itors. A 55 year old woman [ID38] with uncontrolled HTN responded - I am okay with every-
thing but the helplessness of the doctor about the serious side effects I experience with my drugs; 
I sometimes miss my clinic appointments because of these serious effects. A 50 year old woman 
[ID6] with uncontrolled HTN said - if the pills can be formulated such that fewer pills will do the 
work of the 8 pills that I currently take daily perfectly, then fewer pills are preferred as they are easier 
for me to manage. Some patients implied incompatibility between religious fasting and regular 
pills use, and some others unilaterally substituted or supplemented prescribed medicines 
with herbal medicines without recourse to their doctor. A participant [ID11] responded - I 
usually skip my afternoon dose for the pills I take three times a day in order to observe my religious 
(Ramadan) fast, although I do not inform my doctor about this. Asked what other treatments she 
uses, a 55 year old female participant [ID16] with uncontrolled HTN responded - apart from the 
pills given to me by my doctor, I also take ‘bitter leaf water’; it is said to be good for hypertension.

4) Religious factors
The potential inhibitory influence of religion on adherence became manifest in accounts of 
patients who strongly belief in faith healing. A woman [ID37] with controlled HTN stated - I use 
only the drugs prescribed to me, but ordinarily, as a member of CAC Christian faith, I really do not 
use drugs if not that this is really important; I believe in faith healing.

5) Social support
Sometimes, lack of social support was an inhibitory factor for HTN clinic visits. For instance, 
husband may sometimes disapprove wife’s outings for personal reasons that may also be 
related to faith. The wife of a religious leader (an Imam), with uncontrolled HTN [ID6], responded 
- I usually get a month’s supply of drugs from the pharmacy, but my husband sometimes would not 
allow me to come to clinic and I cannot come without his permission. 

Table 2 Factors inhibiting adherence to medications: thematic matrix of categories, subcategories and concepts 
(n=40) 

Category Sub-category Concepts

1) Healthcare related factors Inflexible clinic hours •	 Clinic visits always coincide with religious worship time 
(n=3)*Works/ farm during clinic hours (n=10)

•	 Difficult to refill drugs for longer periods when travelling out 
of town (n=6)

Long waiting time •	 Less time available for business or other important activities 
(n=31)
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Category Sub-category Concepts

Logistics/ travel costs constraints •	 Residence too far from clinic (n=4)

Medications out of stock •	 Under dispensed prescriptions (n=11)
•	 Prescibed pills not dispensed (n=3)

2) Patient related factors Poor knowledge about hypertension •	 Hypertension is curable, transient (n=23)
•	 Feels well, no symptoms, so don’t use pills (n=3)

3) Medication related factors Adverse effects, side effects •	 Abandon pills to reduce intolerable effects (n=7)

Complexity of prescription regimes •	 Too many pills prescribed, too frequent dosing to follow (n=6)

Substitution/ supplemention of prescribed medicines •	 Takes herbal drugs alongside prescribed pills (n=5)
•	 Takes herbal drugs in place of prescribed pills (n=2)

4) Religion related factors Medications doscouraged by faith practice •	 Believes in faith healing (n=2)
•	 Dosing frequency incompatible with faith practice (fasting) 

(n=13)

5) Social support factor None or poor support •	 Wife lacks husban’s approval (which is) mandatory for outings 
-clinic visits (n=1)

 *n refers to the number of respondents whose perceptions contribute to the corresponding concepts

Table 3 shows respondents’ perceptions of factors that may facilitate medication adherence in 
five similar main categories:

1) Health care related factors
Four sub-categories emerged from this category - affordability of care; appreciation of health-
care provider; thrust in orthodox medicines; and availability of prescribed pills. Some patients 
view ’free’ HCHC care, previously unavailable in that community as a good and timely bless-
ing from God. This encouraged them to adhere to their medications. A 61 year old man [ID22] 
with controlled HTN stated - this Hygeia insurance program is very useful for me and I do pray 
for the operators of the program regularly for success. The program makes me healthier, manages 
my hypertension well and makes me stronger to work, for my ‘daily bread’. The approachability of 
their doctor was perceived as facilitating factor for medication adherence. A female patient 
with uncontrolled HTN [ID3] responded - last January when I was about to travel, I approached 
my Doctor and told him that I will be away for 2 months requesting enough drugs stock. This he 
willingly did, so I always take my drugs whether traveling or not. Another, a 61 year old man with 
controlled HTN [ID22] said - during the last fasting season, I approached my doctor 2 weeks earlier 
to seek advice on how to use my drugs, he decided to withdraw my ‘thrice a day’ drug and replace 
this with a ‘twice a day’ medication, and later reverted back to the ‘thrice daily’ drug after the 
month long fasting.

2) Patient related factors
Responses grouped under this category show that knowledge and fear of complications 
of HTN may motivate patients to comply with their medications. A 60 year old man with 
controlled HTN [ID24] stated - hypertension is something that causes death in different forms; one 
can be working and suddenly fall down and slump or become paralyzed. It is called ‘kosibale okan‘ 
in my language meaning ‘not having peace of mind’. Another patient, [ID29] also alluded to the 
danger of HTN thus - hypertension is dangerous and can kill; it has no mercy.
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3) Medication related factors
Some patients said they comply with their medications because they firmly believe ortho-
dox ’western’ medicines are effective, especially when compared with alternative ’traditional’ 
medicines. A 70 year old man [ID29] with uncontrolled hypertension responded - I am into 
herbs and I have tried them but they did not work like the white man’s medicine.

4) Social support
Some patients view reminders and monitoring by family members and support from peers 
with same condition as important factors that motivate compliance. Asked how careful she 
uses her medicines, a 56 year old woman [ID37] with controlled HTN replied - I don’t miss my 
pills, if I do, my children will be annoyed with me, they monitor me closely to be sure I take my drugs 
regularly every day.

5) Religious factors
Many patients said prayer supported them in taking and improving the beneficial effect of their 
medications. Moreover, additional health education from religious leaders was also deemed 
important. A 62 year old man [ID25] with controlled HTN said - I have received enlightenment 
about hypertension from some radio programs and from my church too, I followed such advices.

Table 3 Factors facilitating adherence to medications: thematic matrix of categories, subcategories and concepts 
(n=40)

Category Sub-category Concepts

1) Healthcare related factors Affordability of quality ‘HCHC’ care •	 Free access to ‘good’ HCHC care obliges and encourage compliance 
with pills (n=30)*

•	 Conscientious pills use maximizes benefits of God’s timely blessing 
(free HCHC care) (N=5)

Appreciation of healthcare provider •	 Impressive professional and social reputation of doctor stimulates 
compliance (n=12)

Approachability of healthcare provider •	 The listening, concerned doctor (n=29)
•	 Doctor’s willingness to dose pills relevant to circumstances (e.g. 

fasting period) (n=10)

Availability of medication •	 Pills free and always available (n=30)

2) Patient related factors Perceived dreaded nature of hypertension •	 Hypertension is dangerous and can kill (n=38)

3) Medication related factors Perceived efficacy of orthodox (western) 
medicines

•	 White mans’s pills work better than traditional medicines (herbs) 
(n=20)

4) Religion related factors Faith related support •	 Prayer makes pills work well (n=19)
•	 Motivaton from health counseling at faith meetings/ services (n=6)

5) Social support factor Supportive and concerned family •	 Family members remind patient and monitor pills use (n=10)

Peer support •	 Motivation from other ‘positive living’ hypertensive patients (n=4)

*n refers to the number of respondents whose perceptions contribute to the corresponding concepts

Factors inhibiting and facilitating adherence to behavioural recommendations
Managing HTN requires a healthy behavior, including limited use of salt, weight reduction or 
maintenance, exercise, cessation of smoking and limited use of alcohol and other stimulants. 
Table 4 illustrates factors which inhibit achieving a healthy behavior, which emerged from 
participants’ accounts.
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1) Salt
While most participants said they had been informed by their doctor that patients with HTN need 
to be prudent with the use of salt, some of our data suggest that patients may not be sufficiently 
aware of the impact of salt on their BP. ’Local food practices’ may inhibit salt reduction. In some 
communities, salt is used to preserve food, particularly meat and fish against microbial decompo-
sition over time. When asked what local customs encourage salt use, a 70 year old man [ID19] with 
controlled HTN replied - In some parts of the north where I come from, we use salt to preserve food 
and meat. Food preparation practices can also inhibit compliance with advice to reduce salt. In the 
study region, adding salt and salt substitutes / seasoning agents like maggi (salt, hydrogenated 
oil and monosodium glutamate - msg), ajinomoto (msg) etc has become standard practice while 
cooking. The consumption of canned/processed foods (often salty) is also increasingly common 
in the region. The previously fairly common cultural habit of drinking salted water to treat undiag-
nosed abdominal discomfort of all sorts was practiced by some respondents. A 50 year old female 
[ID6] with uncontrolled HTN said - it is more or less customary for people to cook food with salt, and 
some people who may sometimes have stomach upset, tradition believes one should add salt into a 
cup of water and drink to treat the ailment. I used to do this but have now stopped the practice.

2) Weight control
Participants mentioned a number of local or cultural practices that may prevent people from 
losing weight including cultural perceptions that large body sizes are associated with wealth, 
comfort and beauty, that weight loss is associated with disease or that weight is an unchange-
able family trait. A 50 year old woman [ID3] with uncontrolled HTN responded - people often see 
being fat as synonymous with affluence, comfort and peace of mind, they also sometimes associate 
fatness in a woman with beauty. Some of us women prefer to be fat and robust believing that by so 
doing; we will be more attractive to our husbands and men generally. Some men too prefer to be 
plump so they will be liked by women. A 63 year old man with controlled HTN [ID30] said - people 
link weight loss to disease particularly if the slimming is getting too much, suggesting that such 
might be due to disease; at other times they suggest that slim people are miserly and would rather 
not spend money to eat well and get robust. Highlighting the perceived link with inheritance, a 
55 year old woman [ID16] with uncontrolled HTN responded - my friends and neighbors said I 
was too fat, but I think I inherited it from my mother. Local food practices may also inhibit weight 
control. Some participants highlighted the difficulty in avoiding some of the main “fattening” 
ingredients of local popular dishes such as cassava, groundnut oil, palm (red) oil and meat. 
The first three ingredients are commonly grown by farmers in the community while meat is 
widely available due to popular goat breeding practice in the community whereby owning 
and breeding goats is a pastime that many families engage in.

3) Exercise
Perceived inhibitors of exercising include ‘local practices and lack of information. Prevail-
ing local or cultural views that exercise is “needless or useless’, dangerous, or incompatible 
with advancing age, may prevent people from being physically active. Exercise is sometimes 
regarded by community members as an activity for unserious fellows, the unengaged or 
the miserly that rather walk than pay for transportation costs. An elderly male patient with 
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controlled hypertension [ID30] responded - when people see me ‘walking to exercise’ they usually 
slight me and make derogatory comments that one is greedy and would rather walk long distances 
than spend money on transportation. Asked further how people see exercising or sporting activ-
ities, he replied - some people see those who exercise as unserious people. Sports like playing 
football are only engaged by youths not elderly people like me.

Several respondents said they were not aware or informed about positive effects of exercise 
on BP or easy ways to exercise. Insufficient knowledge makes some patients view exercise as 
dangerous for their condition. Some are simply unfamiliar with practicable exercises.

4) Tobacco and stimulants
Besides cigarettes and alcohol, other locally accessible stimulants like snuff (fine-ground 
tobacco) and kola (caffeine-containing) nuts are also used by some people in the region. Some 
patients perceive positive effects from using these substances, as illustrated in the following 
views: cigarette is useful in relieving stress/tension; palm wine (local alcoholic beverage) and 
Ogogoro (distilled palm wine) make vision clearer; snuff stimulates work; and eating kola nuts 
is ideal norm for elders. A 65 year old man [ID23] with controlled HTN responded - our fore 
fathers used to say palm wine makes one to see very well, but it is glaring to me now that such 
thing is not good. Another elderly (70 year old) man [ID29] with uncontrolled HTN said - we 
believe kola nuts and snuff aid work, though I personally don’t use any of them. A 60 year old 
woman [ID33] with controlled HTN said - I still consume Kola nuts although I have reduced the 
quantity I consume since I became hypertensive. Such views make it difficult to quit using these 
substances. Another 64 year old man [ID25] with controlled HTN pointed to the social conse-
quences of giving up smoking and drinking thus - the people and friends I used to drink and 
smoke with had to separate from me gradually after I stopped these habits.

Table 4 Factors inhibiting compliance with behavioral measures: thematic matrix of categories, subcategories 
and concepts (n=40)

Category Sub-category Concepts

1) Salt consumption Local practices Food preservative/ conservation •	 Salt used to prevent decomposition of food )
(n=3)*

•	 Salt preserved (canned) foods used (n=5)

Food preparation •	 Salt, magi used (in quantities) to cook/ season 
meals (n=14)

•	 Extra (table) salt added to already cooked meals 
(n=2)

Medicinal use of salt •	 Salted solution (salt water) used in treating 
somach (abdominal) discomfort (n=3)

Patient related factors Poor hypertension knowledge •	 Ignorance of the influence of salt on 
hypertension (n=2)

2) Weight control Local practices Perceived relationship of weight to affluence/ 
comfort/ wealth

•	 Societal views that ‘the fatter, the more affluent, 
the more comfortable’ (n=12)

Perceived relationship of weight to illness/ 
disease

•	 Societal view what ‘losing weight (slimming 
down) means serious illness’ (n=13)

Perceived relationship of weight to beauty •	 Societal view that ‘being fat enhances beauty/ 
sexual attractiveness’ (n=7)
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Category Sub-category Concepts

Perceived inheritableness of weight gain/ 
obesity (family trait)

•	 Heaviness (fatness) is inherited in my family; we 
usually have big sizes (n=3)

Perceived fattening tendency of local meals •	 Local meals heavily starch based and fattening 
(n=5)

•	 Red palm oil and Groundnuyt oil are the only 
readily available cooking oils here (n=11)

•	 Rampant local Goat breedingpractice makes 
meat easily available and cheap (n=2)

3) Exercise Local practices Perceived needlessness of exercise •	 Societal view that ‘excersize is meant fot the 
unengaged, unserous and greedy persons that 
rather walk to avoid travel costs’ (n=5)

Perceived danger of exercise for the aged •	 Societal view that ‘exercise is dangerous’ for older 
adults and the elderly (n=7)

Patient related factors Poor knowledge of relationship between 
exercise and hypertension

•	 Perception that ‘exercise is dangerous’ , makes 
hypertension worse (n=5)

Poor awareness on ‘how to exercise’ •	 Ignorance about available and easy everyday 
excercise activities (n=11)

4)  Tobacco, Alcohol, 
Stimulants

Local practices Perceived benefits of tobacco (smoking) •	 Alcohol used in relieving stress/ tension (n=2)

Perceived benefits of alcohol (local palm 
wine)

•	 Palm wine makes vision clearer (n=1)

Perceived benefits of snuff (Nicotine powder) •	 Snuff useful in relieving stress and tension (n=1)

Perceived benefits of Kola nut consumption •	 Normal for older adults and the elderly to chew 
‘Kola’ regularly; Kola nuts stimulate work (n=2)

 
 *n refers to the number of respondents whose perceptions contribute to the corresponding concepts

Table 5 shows perceived facilitators for implementing behavioral measures.

1) Salt
Some patients mentioned that ‘health education’ had facilitated the reduction of their consump-
tion of salt. Responses highlighted the usefulness of getting health education from multiple 
‘channels’ such as churches and mosques, besides the doctor, and of getting information about 
suitable local substitutes for salt and maggi. Iru (African locust bean) is a locally available substi-
tute for salt; it has similar taste as salt, is natural and contains no added sodium. A 49 year old 
female participant [ID14] with controlled HTN stated - I got useful advices and was able to apply 
them though with little difficulty; I later (…) replaced salt and maggi with Iru which serves same 
purpose although I have also been using Iru together with salt before now. The availability of substi-
tutes for salt in local markets was viewed as a facilitator. Finally ‘social support’ particularly the 
family’s willingness to eat low salt meals was identified as an important motivator for reducing salt. 
As one respondent, a 50 year old woman [ID11] with controlled hypertension put it - yes, I was able 
to make use of the advice; we now reduce salt quantity added to common pot food generally, thereafter 
those that want more salt in their food in the family can add salt to their portion after dishing.

2) Weight control
The perceived facilitators of weight control related mostly to local practices. Some people 
said the changing local and cultural perceptions on linkages between: ‘weight, wealth, beauty 
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and health’ are an important condition to facilitate weight control. Being too fat is sometimes 
viewed as tantamount to ugliness and physical unfitness/sluggishness. When asked what 
people’s comments on fatness are, a 65 year old man [ID23] with controlled HTN replied - they 
will say, look at him ‘big for nothing’, he will not enjoy breathing, more so his bigness has nothing to 
do with wealth. Another respondent [ID26] said - beauty is a good thing that sometimes goes with 
bigness but some people are ugly looking when fat. The ample availability of affordable healthy 
foods from local vegetable farmers and fishermen was also seen as an important motivator for 
changing one’s diet and for weight control.

3) Exercise
Some respondent saw their regular daily activities as good and socially acceptable ways for 
getting enough exercise without much extra effort. A 63 year old man [ID30] with controlled 
hypertension said - exercise is generally good but the only ways I exercise is to walk to the farm, 
work on the farm and walk back home. I do walk regularly where I sometimes can otherwise use 
transportation. Another woman [ID33] said - exercising is good for hypertension, although I can’t 
farm, I exercise by washing clothes in the river and axing woods for cooking. A 55 year old woman 
[ID16] with uncontrolled HTN said - I was told to do some exercise every morning like doing some 
domestic chores, walking […]; also, dancing and clapping in church are other kinds of exercise 
although we don’t clap in my church. An elderly male respondent [ID21] with controlled HTN 
said - it is women that pound yam in my community; it’s a form of exercise because they sweat 
when they pound yam to eat. A 57 year old man [ID26] with uncontrolled HTN said - I sometimes 
paddle canoe on the river in the morning so it is an exercise also. I don’t have time for extra activities.

4) Tobacco and stimulants
Social support was perceived as the most important facilitator for cessation of smoking and 
reduction of the use of alcohol and other local stimulants. This category is sub-divided into 
supports people get from ‘faith-based’, and ‘gender-based’ social norms. These habits are 
seriously frowned upon and discouraged by the two major religions - Islam and Christianity. A 
56 year old female respondent [ID37] with controlled HTN said - I have been advised about all 
these things (smoking, alcohol, snuff, kola nut) but I don’t even do them before; my religion does not 
allow me to use them. Similarly, there is a prevailing gender- based perception or norm in most 
African societies that a woman should not smoke cigarette or drink alcohol, although this has 
become less stringent nowadays.

Table 5 Factors facilitating compliance with behavioral measures: thematic matrix of categories, subcategories 
and concepts (n=40)

Category Sub-category Concepts

1) Salt consumption Health education Multiple educational channels •	 Information from extra channels (radio, church, 
mosque) reinforces Doctor’s effort (n=9)*

Relevance and local contant of 
education messages

•	 Counseling on available suitable local substitues for 
salt, magi - Iru ‘Locust beans’ paste (n=9)

•	 Counseling on ‘saltiness’ of meals not self prepared - 
canteens, social ‘parties’ (n=4)

Local practices Compliance easy with subsitutes •	 ‘Iru’ cheap, easy to find (n=9)
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Category Sub-category Concepts

Social support factors Family cooperation •	 Readiness of other family members to adjust to meals 
prepared with less salt (n=26)

2) Weight control Local practices Perception of body size; weight and 
beauty

•	 Societal view that being too fat means ugliness, sexual 
unattractiveness (n=5)

Perception of body size; weight and 
body smartness

•	 Perception that being too fat leads to physical 
unfitness (can’t lift body) (n=3)

Vegetable gardening and farming 
practice

•	 Vegetables cheaply available and easily grown (n=4)

Possibility and practice of fishing (from 
local rivers)

•	 Fish easily available and more consumed than meat 
(n=7)

3) Exercise Social support factors Awareness that exercise requires not 
much extra effort such as:

•	 Possible te exercise using everyday activities (n=11)

•	 using household chores to exercise •	 Sweeping, washing clothes, pulling water from well 
(n=10)

•	 farming to exercise •	 Hoeing, shoveling, clearing bush, harvesting, 
gardening (n=4)

•	 transporting to exercise •	 Canoe paddling, bicycling, walking (n=23)

•	 preparing food to exercise •	 Mortar grinding/ pounding, wood axing (n=11)

•	 exercising during religious worship 
prectice/ meetings

•	 Clapping, dancing, singing, jumping, bending & rising 
(n=5)

•	 using leisure to exercise •	 Drumming, cultural dancing (n=11)

Patient related factors Perceived influence of exercise on 
hypertension

•	 Exercising makes body light and good for BP control 
(n=27)

Health education Reinforcement through education •	 Exposure to regular counseling on need to exercise 
(n=19)

4)  Tobacco, Alcohol, 
Stimulants

Religion related factors Faith based norm and teaching on 
social habits

•	 Abhorrence of ‘ungodly’ social habits (smoking, alcohol 
use) by major religions (n=2)

Social support factors Gender based societal view on social 
habits

•	 The African society’s ‘serious frown’ on women smokers 
and users of alcohol (n=2)

 
 *n refers to the number of respondents whose perceptions contribute to the corresponding concepts.

DISCUSSION

We interviewed patients who received hypertension care in the context of a CBHI program in 
rural Nigeria, allowing us to focus on reasons for adhering or not adhering to recommended 
pharmacotherapy and healthy behaviors.

Results suggest that, the fact that respondents had free access to previously unaffordable high 
quality care, from a healthcare center headed by a physician who was highly respected in the 
community, and to Western medication, was an important reason for being adherent, as was 
their perception that hypertension is a serious condition. Similarly, support by family members 
and other patients with HTN, counseling from religious institutions and performance of 
prayers to sustain treatment success were seen as factors enabling compliance to medications. 
Interestingly though, compared to results from similar qualitative studies on HTN in Western 
countries22 the patients in this study regarded their medications mostly positively and seemed 
to be less likely to alter the prescription according to their own insights. This finding seems 
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credible in the light of a number of other Nigerian studies. In a qualitative study of explana-
tory models of hypertension among patients in a Lagos hospital, it was found that patients 
believed “the doctor knew what was best for their care” and they lacked “the desire to be active 
participants in their health care decisions”.32 Another study from urban Western Nigeria found 
that patients were motivated to comply with treatment because they had access to Western 
prescription medications.35 The Nigerian antihypertensive adherence trial demonstrated that 
medication adherence was very high among those participants who did not drop out of the 
study. The authors concluded that this is in line with the general experience that patients with 
“no or little prior contact with organized modern medical care will readily adhere to recom-
mended therapy”.36

At the same time, however, certain characteristics of the way care was organized could still 
hinder medication adherence, the most important being travel costs associated with clinic 
visits for those patients living far from the clinic, clinic operating hours, waiting times and the 
under dispensing of prescribed medications. In addition, patients’ idea that hypertension is a 
temporary condition for which medications may no longer be required once symptoms disap-
pear, was an inhibiting factor for taking medications regularly, or a reason for omitting clinic 
visits. While faith healing or the use of herbal drugs might inhibit the use of Western drugs, in 
their own case, participants said they would use these remedies only to supplement Western 
medications and not as a substitute. Interestingly, lack of social support from the patient’s 
immediate environment was rarely mentioned as an inhibitor for using medications.

These findings are plausible in the light of other studies that have also identified travel costs, 
long waiting times, clinic operating hours and limited knowledge by patients as factors limit-
ing medication use.16,32

While most respondents said they were aware that healthy behaviors could have a positive 
influence on their health and BP, adopting a healthy lifestyle seemed to be a greater challenge 
to them than taking their medications. Local practices and norms held by people in the 
community were identified as important inhibiting factors for behavioral changes including: 
use of salt for food preservation; negative cultural images associated with decreased body 
size and physical activity; and perceived usefulness of palm wine, kola nuts, tobacco and snuff. 
Anthropologists have noted that a resistance to change (traditional) local food and eating 
practices and body images is common among people throughout the world, as these are often 
seen as an important component of an individual’s cultural identity.46 Yet, our study offers also 
some insight into the factors that may facilitate healthier behaviors, and tackle the inhibitors. 
These include sufficient knowledge or understanding of how healthy behaviors may affect 
HTN, and support from family or religion, but most importantly the awareness that healthier 
behaviors will not require profound changes of one’s usual daily life. Some patients pointed 
out that their local markets sell many products for composing healthy meals such as fruits, salt 
substitutes, cheap vegetables and fish, and that people’s normal daily activities (e.g. farming, 
household chores, yam pounding, walking) offer ample opportunities for getting exercise.
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By using open interviews, the strength of this study is that its builds on direct experiences of the 
patients. We interviewed a sufficient number of participants to obtain data saturation, which is 
a criterion for sample size and internal validity in qualitative studies.38 Furthermore, data analy-
sis was rigorous and transparent, using Maxqda software and the input of 2-3 analysts at each 
stage. The study has some limitations. The participants consisted of insured hypertensive rural 
dwelling low income Nigerians reachable through telephone, who had continued to visit the 
clinic for treatment for at least one year. Consequently, our findings did not capture ideas from 
other groups of patients. For example, within the context of a CBHI program it would also be 
relevant to further investigate views on treatment adherence among patients, who dropped 
out of treatment, despite the fact that they had access to good care. Similarly, in terms of data 
collection and analysis our possibility to verify what patients told us against other sources 
(triangulation) was limited: ethical considerations prevented us from interviewing significant 
others to crosscheck information from participants. Finally, since the interviews were conducted 
in local languages and transcribed in English, it is not impossible that some deeper meanings 
participants’ intended to convey might be lost in the process of translation.

Poor adherence to treatment has been identified as one of the most important modifiable 
barriers to BP control in patients with HTN.14,19,47 Overlooking the accounts of the patients who 
participated in this study, it becomes clear that adherence can be affected by multiple spheres 
of influence including public policy (e.g., health insurance), institutional and organizational 
factors (e.g., health care system), environmental factors (e.g., availability of healthy foods), 
social and cultural norms and practices (e.g. food conservation and preparation practices), 
social networks (e.g., interactions with other patients, family members) and intrapersonal 
factors (e.g., patients’ knowledge and awareness level).

This provides support for social ecological approaches to health promotion.48 These approaches 
assume that single interventions, such as the provision of free access to care are generally not 
sufficient to promote healthier behaviors and that a mixture of interventions aimed at different 
levels is needed to accomplish this.

Our data suggest that, in the case of the CBHI program in Kwara state, a number of additional 
interventions may be needed to remove barriers that patients face in adhering to their treat-
ment. First, more attention could be paid to patient education. The frameworks of inhibitors 
and facilitators to adherence that have been identified in this study suggest that patients 
with difficulty in managing their medications may benefit from further counseling or educa-
tion about the nature of hypertension, why medications need to be taken regularly, what they 
may discuss with their doctor to make regular medication use easier (e.g., side effects, dosing, 
alternative medications, frequency of clinic visits), how they may deal with specific social, 
cultural or religious impediments encountered in taking their medications, and with the logis-
tic challenges faced in getting refills on time.

In addition, patients who experience challenges in managing behavioral changes may benefit 
from further counseling or education about the positive influence of salt reduction, weight 
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control, healthy diet and exercise on BP and health, and on how existing dietary and physical 
activity-related local practices may help them in implementing behavioral changes.

One possible solution to the problems patient education may pose to charged health care 
clinic and the payment system is to provide a form of community-based education, which 
has been effectively used in the USA.49 This type of education can be delivered to groups of 
patients at the health care centre or in other community settings the patients are familiar with 
such as schools, churches or mosques. The education must be delivered by people who are 
known, trusted, culturally competent, and fluent in the language of the target community. 
These educators need not be health professionals, but they do need to be prepared for their 
role. Such preparation can be provided through careful training program which can be offered 
by the health care centre.

Secondly however, it is unlikely that all the patient-perceived barriers to adherence we have 
identified can be tackled by education alone. Solutions will also have to be found at the level 
of the health care facility or the insurance program, for instance to address some of the logistic 
obstacles patients are facing with the monthly clinic visits.

CONCLUSION

This qualitative study of patients’ perspectives on adherence to prescribed treatment suggests 
that hypertensive patients in an SSA setting who receive affordable care may still face 
challenges in adhering effectively to their prescribed hypertension treatment.

More than just ‘health insurance’ is required to enable adherence to treatment. Local communi-
ties in rural Africa may present specific barriers but also opportunities for adherence to medica-
tions and to healthier behaviors. With more insight into the specific inhibitors and facilitators 
perceived or experienced by patients, actionable community based educational interventions 
can be designed to strengthen adherence. However, some barriers cannot be tackled through 
patient education alone and should be addressed by interventions at the level of health care 
services and payment systems.

KEY MESSAGES

1.  Despite ‘affordability of care’ - a component of CBHIs and insured care in general, hyperten-
sive patients in SSA settings may still face challenges in adhering effectively to prescribed 
hypertension treatment. More than just ‘health insurance’ is required to improve adherence 
and treatment outcomes.

2.  Using information from exploration of patients’ perspectives on adherence to prescribed treat-
ment this study suggests that local communities in low resource settings may offer specific 
barriers but also opportunities for adherence to medications and to healthier behaviors.

3.  Adherence counseling and education for patients may benefit from addressing these 
specific inhibitors and facilitators perceived or experienced by patients.
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ABSTRACT 

Importance
Hypertension is a major public health problem in sub-Saharan Africa, but the lack of affordable 
treatment and the poor quality of health care compromise antihypertensive treatment cover-
age and outcomes. 

Objective 
To report the effect of a community-based health insurance (CBHI) program on blood pressure 
in adults with hypertension in rural Nigeria.

Design, Setting and Participants
We compared changes in outcomes from baseline (2009) between the CBHI program area and 
a control area in 2011 through consecutive household surveys. Households were selected from 
a stratified random sample of geographic areas. Among 3023 community-dwelling adults, all 
nonpregnant adults (aged >18 years) with hypertension at baseline were eligible for this study. 

Intervention
Voluntary CBHI covering primary and secondary health care and quality improvement of 
health care facilities.

Main Oucomes and Measures
The difference in change in blood pressure from baseline between the program and the 
control areas in 2011, which was estimated using difference-in-differences regression analysis.

Results
Of 1500 eligible households, 1450 (96.7%) participated, including 564 adults with hyperten-
sion at baseline (313 in the program area and 251 in the control area). Longitudinal data were 
available for 413 adults (73.2%) (237 in the program area and 176 in the control area). Baseline 
blood pressure in respondents with hypertension who had incomplete data did not differ 
between areas. Insurance coverage in the hypertensive population increased from 0% to 40.1% 
in the program area (n = 237) and remained less than 1% in the control area (n = 176) from 
2009 to 2011. Systolic blood pressure decreased by 10.41 (95% CI, -13.28 to -7.54) mm Hg in 
the program area, constituting a 5.24 (-9.46 to -1.02)-mm Hg greater reduction compared with 
the control area (P = .02), where systolic blood pressure decreased by 5.17 (-8.29 to -2.05) mm 
Hg. Diastolic blood pressure decreased by 4.27 (95% CI, -5.74 to -2.80) mm Hg in the program 
area, a 2.16 (-4.27 to -0.05)-mm Hg greater reduction compared with the control area, where 
diastolic blood pressure decreased by 2.11 (-3.80 to -0.42) mm Hg (P = .04).

Conclusions and Relevance
Increased access to and improved quality of health care through a CBHI program was associ-
ated with a significant decrease in blood pressure in a hypertensive population in rural Nigeria. 
Community-based health insurance programs should be included in strategies to combat 
cardiovascular disease in sub-Saharan Africa.
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INTRODUCTION

Hypertension is the leading risk factor for death in sub-Saharan Africa.1 The age-standardized 
prevalence of hypertension in the adult population (aged ≥25 years) in sub-Saharan Africa 
ranged from 38% to 56% in 2008 compared with 30% in the United States and 26% to 44% 
in Western Europe.2,3 In Nigeria, the age-standardized prevalence of hypertension was 49% in 
the adult population in 2008.3 As a consequence, the burden of cardiovascular disease (CVD) 
and stroke in particular is rising in sub-Saharan Africa.1 Disability- adjusted life-years resulting 
from stroke range from 1163 to 2453 in most sub-Saharan African countries, including Nigeria, 
compared with 50 and 484 in Western Europe and the United States, respectively.2 Reduction 
of blood pressure greatly reduces mortality due to CVD.4 However, the level of antihyperten-
sive treatment coverage in sub-Saharan Africa is low.5-7 Hypertension has been identified as an 
important health problem in rural Kwara State, Nigeria, with a prevalence of 21% in the adult 
population (aged ≥18 years), with low levels of awareness (8%), antihypertensive treatment 
coverage (5%), and blood pressure control (3%) among those with hypertension.6

Almost 50% of total health care expenditures in low- and middle-income countries are paid 
out of pocket by the patients.8 As a result, the ability to pay for health care has become a criti-
cal issue in these countries.9 Interventions to increase the ability to pay for health care, such 
as health insurance programs, provide financial protection, thereby increasing use of health 
care resources.10 Health insurance programs may be particularly useful for patients with 
chronic conditions, such as hypertension, because long-term treatment is unaffordable for 
many patients. However, studies that evaluate the relation between interventions to increase 
the ability to pay for health care and health status in low- and middle-income countries are 
scarce and have provided conflicting results,10-12 possibly because most of these studies were 
retrospective and used cross-sectional data or because of the poor quality of the health care 
provided.10

Community-based health insurance (CBHI) programs (also called health insurance for the 
informal sector or micro–health insurance) are health insurance programs that share the 
following 3 characteristics: not-for-profit prepayment plans, community empowerment, and 
voluntary enrollment. The Health Insurance Fund is an international development organi-
zation committed to promoting access to quality health care for low- and middle-income 
groups in several African countries through innovative financing mechanisms and quality 
improvement.13 The first 2 Health Insurance Fund programs were started in 2007 in Lagos 
and in Kwara State, Nigeria, under the name of Hygeia Community Health Care. The insur-
ance package provides coverage for primary and limited secondary health care, including 
antihypertensive treatment. In addition, the program improves the quality of care in the 
health care facilities participating in the program by upgrading of facilities, training of staff 
in guideline-based care, and hospital management support. Further details of the Hygeia 
Community Health Care program are described in the Supplement (eMethods). In this study, 
we evaluated the effect of a CBHI program on blood pressure in a hypertensive population 
in rural Nigeria.
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METHODS

Study Design and Population
We used a quasi-experimental design to measure the effect of implementing the CBHI program 
(the intervention) on blood pressure in adults (aged ≥18 years) diagnosed as having hyper-
tension. We compared changes in outcomes from baseline (preintervention) with those found 
after 2 years of follow-up in an intervention area and in a control area where the CBHI program 
was not implemented. We consider the difference in changes from baseline between the inter-
vention and control areas to represent the intervention effect. 

The study population of adults with hypertension was derived from a population-based sample 
of the Afon and Ajasse Ipo districts in Kwara State (Supplement [eFigure]). Both districts are 
low-income rural communities with comparable availability and quality of health care services 
at baseline (a description of the population and the setting is found in the Supplement [eMeth-
ods]). The Hygeia Community Health Care insurance program offered voluntary enrollment to 
the inhabitants of the Afon district from 2009 (the intervention or program area). The program 
was not operational in Ajasse Ipo, which is therefore considered the control area. Consecu-
tive population-based household surveys were conducted to measure changes in outcomes 
from 2009 to 2011. All households located in the study areas were eligible for inclusion in the 
survey. Household members were interviewed and blood pressure was measured in both areas 
before the rollout of the CBHI program and the upgrading of participating health care facil-
ities in the program area in May and June 2009. Households were revisited during the same 
months in 2011, when the insurance program had been available in the program area for 2 
years. All nonpregnant adults (aged ≥18 years) among 3023 community-dwelling adults who 
were classified as hypertensive at baseline were eligible for this study (Figure).

Sampling and Sample Size
A stratified, 2-stage, random-probability sample was drawn from a random sample of 
geographic areas in 2009 and a random sample of households. The target sample size was 
1500 households and was based on sample size estimates required to study use of health care 
resources and financial protection in the overall population, which were the outcome measures 
defined to study the socioeconomic impact of the CBHI program. More information about the 
sampling procedures is described in the Supplement (eMethods).

Data Collection
Questionnaires to collect demographic, socioeconomic, and medical information were adminis-
tered by trained interviewers. Blood pressure was measured 3 times on the upper left arm after at 
least 5 minutes of rest using a validated automated blood pressure device (Omron M6 Comfort; 
Omron Corporation). The mean value of the second and third measurements was used for analy-
ses. All respondents with systolic blood pressure of at least 140 mm Hg or diastolic blood pressure 
of at least 90 mm Hg were advised to see a health care professional in both areas. In addition, an 
information leaflet with general information about hypertension was provided. Households were 
revisited at least once in case household members were not present during the first visit.
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Figure Participation in the 2009 and 2011 Surveys and Reasons for Attrition

2009
900 Households sampled

Program area Control area

2009
884 (98.2%) Households interviewed

1910 Respondents aged ≥18 y

237 (75.7%) Respondents with 
hypertension included in panel analyses

2009
1658 (86.8%) Respondents aged ≥18 y,  
not pregnant, with blood pressure data

2009
313 (18.9%) Respondents aged ≥18 y, not 

pregnant, with hypertension

16 Households did not participate

2009-2011
76 Excluded:

19 Died
5 Migrated

1 Household refused interview
22  Respondents no longer part of 

household
21  Missing blood pressure data 

in 2011
3 Pregnant in 2011

5  Missing other key variablesa 

252 Excluded:
6 Individuals refused interview

41 Pregnant in 2009
205 With invalid/missing blood 

pressure data

2009
600 Households sampled

2009
566 (94.3%) Households interviewed

1113 Respondents aged ≥18 y

176 (70.1%) Respondents with 
hypertension included in panel analyses

2009
1062 (95.4%) Respondents aged ≥18 y, not 

pregnant, with blood pressure data

2009
251 (23.6%) Respondents aged ≥18 y,  

not pregnant, with hypertension

34 Households did not participate

2009-2011
75 Excluded:

9 Died
11 Migrated

1 Household refused interview
41  Respondents no longer part of 

household
10  Missing blood pressure data 

in 2011
3  Missing other key variablesa 

51 Excluded:
10 Individuals refused interview

26 Pregnant in 2009
15 With invalid/missing blood 

pressure data

 

aKey variables include age, sex, consumption (measured in per capita US dollars), and/or wealth indicator.

Ethical Review
Ethical clearance was obtained from the ethical review committee of the University of Ilorin Teach-
ing Hospital. Informed consent was obtained from all participants by signature or by fingerprint.

Data analysis
Hypertension was defined as measured systolic blood pressure of at least 140 mm Hg, diastolic 
blood pressure of at least 90 mm Hg, and/or self-reported drug treatment for hypertension. 
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Control of blood pressure (controlled hypertension) was defined as measured systolic blood 
pressure of less than 140 mm Hg and diastolic blood pressure of less than 90 mm Hg. Use of 
health care resources was defined as a visit to a modern health care provider in the last 12 
months. A modern health care provider included hospitals, primary health care centers, private 
physicians, nurses, pharmacists, and other non-traditional medicine vendors. The definition 
excluded traditional medicine practitioners and vendors.

The difference in change in systolic and diastolic blood pressure from 2009 to 2011 between 
the program and control areas in the population with hypertension at baseline was pre-defined 
as the outcome to measure the effect of the program on health status before the follow-up 
survey. This primary outcome was defined because of the high prevalence of hypertension 
observed in the study population during the baseline survey, the observed high level of use of 
health care resources for hypertension in the program clinics, and our predefined hypotheses 
about which components of health status could be influenced by an insurance program within 
2 years. The differences in control of blood pressure, antihypertensive drug treatment cover-
age, and general use of health care resources between respondents with hypertension in the 
program and control areas over time constituted secondary outcome measures.

Statistical Analysis
We analyzed the data using commercially available statistical software (Stata, version 12.1; 
StataCorp). We explored population characteristics of the participants with hypertension in 
the program and control areas using descriptive statistics; we compared the statistics using 
bivariable analysis (Kruskal-Wallis test for continuous variables, Pearson χ2 test or Fisher exact 
test for categorical variables, and trend test for ordinal scales). Multivariable mixed linear 
regression models corrected for clustering at the enumeration area level, household level, 
and individual level were used to measure the effect of the CBHI program on blood pressure 
and the secondary outcomes. Difference-in-differences analysis14 was performed to measure 
changes in outcomes over time, including all respondents in the program and control areas. 
With this approach, all respondents in the program area were considered to be in the inter-
vention group irrespective of whether respondents decided to enroll in the CBHI program or 
not, similar to an intention-to-treat analysis. Such an approach eliminated the bias introduced 
by self-selection into (or out of ) the insurance program and incorporated potential spillover 
effects on uninsured respondents who might also benefit from the quality improvement of the 
health care facilities in the program area. Confounders were defined a priori and included in 
the models irrespective of statistical significance. Biomedical confounders included were CVD 
risk factors (age, sex, body mass index [calculated as weight in kilograms divided by height 
in meters squared], presence of diabetes mellitus, and smoking status) that may affect hyper-
tension severity or the decision to start or to intensify treatment. Socioeconomic confounders 
reflecting health care-seeking behavior were included to correct for respondent characteris-
tics that may lead to better health outcomes through increased health care-seeking behavior 
independent of the CBHI program. The variables included were socioeconomic status (educa-
tional level, assets, household expenditures on food and nonfood items [a socioeconomic 
measure of wealth hereinafter referred to as consumption], employment, and household 
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size), being the head of the household, being a female head of the household, marital status, 
religious affiliation, ethnicity, and access to health care facilities (program and nonprogram 
clinics). For the primary outcome, we performed a sensitivity analysis with imputation of 
missing covariates. Furthermore, we performed a multivariable mixed logistic regression analy-
sis corrected for clustering at the enumeration area and household level to evaluate whether 
hypertension status at baseline was associated with insurance enrollment in 2011. For the 
latter analysis, we included the hypertensive and nonhypertensive adult nonpregnant popula-
tion. In addition to the variables included in the effect models, this analysis also included varia-
bles reflecting recent illness, recent use of health care resources, and recent health care expen-
ditures because these factors may influence the decision to enroll in the program. 

RESULTS

Survey Response Rate and Attrition
Of the sampled households, 187 households could not be located and were replaced by other 
households to reach the sample size of 1500. Of 1500 eligible households, 1450 (96.7%) partic-
ipated in the survey, resulting in 564 nonpregnant adults with hypertension at baseline (313 
of 1658 respondents in the program area [18.9%] and 251 of 1062 in the control area [23.6%]). 
Longitudinal data were available for 413 hypertensive adults (73.2%) (237 [75.7%] in the 
program area and 176 [70.1%] in the control area) (Figure).

Age, blood pressure, and consumption at baseline did not differ significantly between the 413 
respondents with longitudinal data and the 151 respondents whose follow-up data were not 
available because of missing data or attrition (owing to death or loss to and unavailability for 
follow-up). Respondents with incomplete data were more often male compared with those 
with complete data (Supplement [eTable 1]). Age, blood pressure, consumption, and the pro- 
portion of men among respondents with incomplete data in the program and control areas 
were similar at baseline (Supplement [eTable 1]).

The number of respondents who died during the time from 2009 to 2011 was higher in the 
program area compared with the control area, but this difference was not statistically signif-
icant (19 deaths [6.1%] in the program area vs 9 [3.6%] in the control area [P = .18]). One 
respondent in the program area died of complications of diabetes mellitus, and other re- 
ported causes of death included infectious diseases and old age. No CVD-related deaths were 
reported.

Population Characteristics
Use of health care resources and health care expenditures at baseline were similar between 
areas (Table 1). Socioeconomic status was lower in the program area compared with the control 
area. Median consumption was US $562 (interquartile range [IQR] $381-$889) per capita per 
year in the program area and US $679 ($485-$1046) per capita per year in the control area (P < 
.001). In the program area, 191 respondents (82.7%) had no education compared to 97 (56.4%) 
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Table 1 Characteristics of Respondents With Hypertension at Baseline in 2009

Area Insurance status in program area in 2011

Control Program Insured Uninsured

Characteristic N Data N Data
P 

Valuea N Data N Data

Age, median (IQR), y 176 55.0 
(47.0-65.0)

237 60.0 
(50.0-70.0)

.02 95 60 
(50.0-70.0)

142 60  
(48.0-70.0)

Male sex, No. (%) 176 72 (40.9) 237 69 (29.1) .01 95 27 (28.4) 142 42 (29.6)

Hypertension status, 
No. (%)

Awareness 176 13 (7.4) 237 23 (9.7) .41 95 12 (12.6) 142 11 (7.7)

Treatment 176 9 (5.1) 237 11 (4.6) .25 95 5 (5.3) 142 6 (4.2)

Controlled 176 7 (4.0) 237 7 (3.0) .57 95 2 (2.1) 142 5 (3.5)

SBP, median (IQR), mm Hg 176 151.5 
(140.5-170.0)

237 150.0 
(142.0-166.5)

.72 95 153.0 
(141.0-173.0)

142 149.5 
(142.5-163.0)

DBP, median (IQR), mm Hg 176 95.5 
(90.5-105.3)

237 95.0 
(89.0-101.5)

.20 95 95.5 
(90.0-104.5)

142 94.8 
(89.0-100.0)

BMI, median (IQR) 172 24.3 
(21.1-27.9)

233 22.7 
(20.2-26.3)

.01 95 23.4 
(20.7-27.3)

138 22.3  
(19.7-26.2)

Waist circumference, 
median (IQR), cm

171 85.0 
(75.0-94.0)

231 84.0 
(76.0-93.0)

.50 94 83.5 
(76.0-94.0)

137 84.0  
(76.0-92.0)

Diabetes mellitus, No. (%) 150 10 (6.7) 161 7 (4.3) .37 68 1 (1.5) 93 6 (6.5)

Smoker, No. (%) 176 7 (4.0) 237 13 (5.5) .48 95 4 (4.2) 142 9 (6.3)

Alcohol use, No. (%) 176 15 (8.5) 237 8 (3.4) .02 95 3 (3.2) 142 5 (3.5)

Consumption per capita, 
median (IQR), US $b

176 679 
(485-1046)

237 562 
(381-889)

<.001 95 603 
(391-1000)

142 534 (331-849)

Educational level, No. (%)c

None 172 97 (56.4) 231 191 (82.7) 89 72 (80.9) 142 119 (83.8)

Primary 172 30 (17.4) 231 22 (9.5) <.001 89 9 (10.1) 142 13 (9.2)

Secondary 172 22 (12.8) 231 12 (5.2) 89 5 (5.6) 142 7 (4.9)

Tertiary 172 23 (13.4) 231 6 (2.6) 89 3 (3.4) 142 3 (2.1)

Insured, No. (%) 176 1 (0.6) 237 0 .25 95 0 142 0

Visited modern health 
care professional in last 
12 mo, No. (%)

173 93 (53.8) 236 110 (46.6) .15 95 38 (40.0) 141 50 (35.5)

Annual health care 
expenditures, median 
(IQR), US $d

176 5.5 
(2.3-12.2)

237 5.0 
(1.7-12.4)

.22 95 5.7  
(2.1-14.5)

142 4.8  
(1.1-11.9)

 
Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); DBP, diastolic blood pressure; IQR, 
interquartile range; SBP, systolic blood pressure. 
a Indicates differences between control vs program areas (χ2 test or Fisher exact test for categorical variables, Kruskal-Wallis test for continuous variables, 
and trend test for educational level). b Indicates household expenditures on food and nonfood items (a socioeconomic measure of wealth), corrected for 
inflation. c Percentages have been rounded and may not total 100. d Excludes premium, corrected for inflation.
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in the control area (P < .001). Median age was higher in the program area (60.0 [IQR, 50.0-70.0] 
years) compared with the control area (55.0 [47.0-65.0] years) (P = .02) (Table 1). Baseline blood 
pressure was similar between areas (Table 1). Baseline median body mass index was lower in 
the program area (22.7 [IQR, 20.2-26.3]) compared with the control area (24.3 [21.1- 27.9]) (P = 
.01). Eight respondents (3.4%) reported any alcohol use in the program area compared with 15 
(8.5%) in the control area (P = .02) (Table 1).

Insurance Enrollment
One respondent in the control area (0.6%) and none in the program area were insured at 
baseline (Table 1) (enrolled in the National Health Insurance Scheme). In 2011, 95 (40.1%) 
respondents with hypertension were insured in the program area and none in the control 
area. The presence of stage 2 hypertension at baseline was significantly associated with being 
insured in 2011 (odds ratio [OR], 3.40 [95% CI, 1.22-9.46]; P = .02) (Supplement [eTable 2]).

Insurance Effect
Effect on Blood Pressure
Systolic blood pressure decreased by 10.41 mm Hg (95% CI, -13.28 to -7.54 mm Hg; P < .001) 
from 2009 to 2011 in the program area. This reduction was 5.24 mm Hg (95% CI, -9.46 to -1.02 
mm Hg; P = .02) greater compared with the control area, where systolic blood pressured 
decreased by 5.17 mm Hg (95% CI, -8.29 to -2.05 mm Hg; P = .001) (Table 2). Diastolic blood 
pressure decreased by 4.27 mm Hg (95% CI, -5.74 to -2.80 mm Hg; P < .001) in the program 
area, 2.16 mm Hg (-4.27 to -0.05 mm Hg; P = .04) greater reduction compared with the reduc-
tion in the control area, where diastolic blood pressure decreased by 2.11 mm Hg (-3.80 to 
-0.42 mm Hg; P = .01) (Table 2). When missing values for covariates of 46 respondents were 
imputed, the difference in the decrease in systolic blood pressure between the program and 
control area was 4.39 mm Hg (95% CI, -8.39 to -0.38 mm Hg; P = .03) and the difference in the 
decrease in diastolic blood pressure was 1.74 mm Hg (-3.74 to -0.26 mm Hg; P = .09).

Hypertension Treatment and Blood Pressure Control
Awareness of hypertension, antihypertensive treatment coverage, and blood pressure control 
were similar between the program and control areas at baseline (Table 1). Most of the respond-
ents with hypertension were unaware of their status during the baseline survey. In the 
program and control areas, respondents with newly detected hypertension were advised to 
contact a health care professional. Coverage of antihypertensive drug treatment increased 
from 11 (4.6%) to 31 (13.1%) respondents in the program area and from 9 (5.1%) to 20 (11.4%) 
respondents in the control area (Table 1 and Table 3). We found no difference in the increase 
in drug treatment coverage between areas when corrected for confounders (OR, 1.37 [95% 
CI, 0.29-6.47]; P = .69) (Table 2). The number of respondents with controlled blood pressure 
increased from 7 (3.0%) to 92 (38.8%) in the program area and from 7 (4.0%) to 46 (26.1%) 
in the control area (Tables 1 and 3). This difference in increase in controlled blood pressure 
compared with baseline between areas did not reach statistical significance when corrected 
for confounders (OR, 3.16 [95% CI, 0.78-12.79]; P = .11) (Table 2).
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Use of Health Care Resources
Self-reported general use of health care resources increased in the program area and decreased 
in the control area (Tables 1 and 3). The change in use of health care resources from baseline 
was significantly different between areas when corrected for confounders (OR, 2.47 [95% CI, 
1.29-4.71; P = .006) (Table 2).

Table 2 Effect of the Insurance Program on Respondents With Hypertension at Baselinea

Difference-in-differences

Unadjusted analysis Adjusted analysis

Effect (95%CI) P  Value Effect (95%CI) P  Value

SBP, coefficient (95% CI)b

Difference in outcome between program and control areas at baseline -0.77 (-5.19 to 3.65) .73 -3.89 (-9.25 to 1.46) .15

Difference between 2009 and 2011 in program area -9.04 (-11.49 to -6.58) <.001 -10.41 (-13.28 to -7.54) <.001

Difference between 2009 and 2011 in control area -4.90 (-7.90 to -1.89) .001 -5.17 (-8.29 to -2.05) .001

Difference in change from baseline between areas (program effect)c -4.14 (-8.03 to -0.26) .04 -5.24 (-9.46 to -1.02) .02

DBP, coefficient (95% CI)b

Difference in outcome between program and control areas at baseline -1.66 (-3.86 to 0.55) .14 -3.22 (-6.13 to -0.31) .03

Difference between 2009 and 2011 in program area -4.28 (-5.45 to -3.11) <.001 -4.27 (-5.74 to -2.80) <.001

Difference between 2009 and 2011 in control area -2.56 (-4.31 to -0.81) .004 -2.11 (-3.80 to -0.42) .01

Difference in change from baseline between areas (program effect)c -1.72 (-3.82 to 0.39) .11 -2.16 (-4.27 to -0.05) .04

Drug treatment for hypertension, OR (95% CI)d

Difference in outcome between program and control areas at baseline 0.71 (0.17 to 2.96) .64 5.02 (0.81 to 31.33) .08

Difference between 2009 and 2011 in program area 6.04 (2.26 to 16.13) <.001 5.43 (1.87 to 15.78) .002

Difference between 2009 and 2011 in control area 3.78 (1.31 to 10.92) .01 3.95 (1.11 to 14.06) .03

Difference in change from baseline between areas (program effect)c 1.60 (0.41 to 6.27) .50 1.37 (0.29 to 6.47) .69

Controlled hypertension, OR (95% CI)d

Difference in outcome between program and control areas at baseline 0.62 (0.18 to 2.08) .44 1.06 (0.25 to 4.46) .94

Difference between 2009 and 2011 in program area 45.43 (14.15 to 145.91) <.001 50.10 (13.93 to 180.12) <.001

Difference between 2009 and 2011 in control area 13.27 (4.71 to 37.35) <.001 15.87 (4.69 to 53.74) <.001

Difference in change from baseline between areas (program effect)c 3.42 (0.94 to 12.52) .06 3.16 (0.78 to 12.79) .11

Consulted modern HCP in last 12 mo, OR (95% CI)d,e

Difference in outcome between program and control areas at baseline 0.67 (0.40 to 1.14) .14 0.89 (0.49 to 1.65) .72

Difference between 2009 and 2011 in program area 1.90 (1.27 to 2.85) .002 2.00 (1.28 to 3.11) .002

Difference between 2009 and 2011 in control area 0.78 (0.49 to 1.23) .28 0.81 (0.50 to 1.32) .40

Difference in change from baseline between areas (program effect)c 2.45 (1.32 to 4.55) .005 2.47 (1.29 to 4.71) .006

  
Abbreviations: DBP, diastolic blood pressure; HCP, health care provider; OR, odds ratio; SBP, systolic blood pressure. 
a Unless otherwise indicated, sample size for unadjusted analysis was 822 respondents; for adjusted, 754 respondents. b Adjusted estimates are corrected 
for sex, age, age squared, being the head of household, marital status, work in the past year, educational level of the head of household, religion, ethnic 
group, program clinic in the community is Ilera Layo (as opposed to other clinics), a potential program clinic in the area, distance to the nearest clinic, 
having a female head of household, household size, yearly per capita consumption excluding health care expenditures corrected for inflation, wealth 
indicator based on asset score in 2009, household with functional toilet facility, household with good-quality drinking water, diabetes mellitus, smoking, 
and body mass index (BMI). All estimates were corrected for clustering at enumeration area level, household level, and individual level using mixed 
models. c Reflects the true effect of the intervention. d Corrected for sex, age, age squared, being the head of household, marital status, work in the past 
year, educational level of the head of household, religion, ethnic group, program clinic in the community is Ilera Layo (as opposed to other clinics), a 
potential program clinic in the area, household size, yearly per capita consumption excluding health care expenditures corrected for inflation, wealth 
indicator based on asset score 2009, household with a functional toilet facility, household with good-quality drinking water, diabetes mellitus, smoking, 
and BMI. Distance to the nearest clinic and having a female head of household were excluded because of nonconvergence of the model. All estimates 
were corrected for clustering at the enumeration area level, household level, and individual level using mixed models. e Sample size for unadjusted 
analysis was 792 respondents; for adjusted, 726 respondents. 
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DISCUSSION

Our study showed that the availability of a CBHI program that provided access to improved 
quality health care was associated with a significant decrease in blood pressure in a hyperten-
sive population in rural Nigeria. Estimates of health risks suggest that, in particular, reduction 
in systolic blood pressure leads to major health benefits. Each decrease of 10 mm Hg in systolic 
blood pressure at the population level is associated with a 38% reduction in the risk of stroke 
and a 26% reduction in the risk of ischemic heart disease.15 Therefore, a 10.41-mm Hg reduc-
tion in blood pressure would translate into a significant decrease in CVD events if sustained 
over time.

Early identification and treatment of people with hypertension is vital for prevention of CVD, in 
particular in an African population, among whom end-organ damage and mortality are known 
to occur at a younger age compared with white populations.16 Awareness of hypertension and 
antihypertensive treatment coverage were very low at baseline and in line with the findings of 
other studies from sub-Saharan Africa.17 All respondents with hypertension at baseline were 
advised to visit a health care professional. This recommendation has likely resulted in increased 
awareness and antihypertensive treatment coverage in 2011 in the program and control areas 
and has contributed to the blood pressure reduction observed in both areas. These findings 
suggest that simple screening interventions could help to raise hypertension awareness and 
antihypertensive treatment coverage. However, antihypertensive medication use was self-
reported, and no information about the quality and continuity of the treatment was availa-
ble. Sustained reductions in blood pressure require access to quality care, retention in care 
with frequent monitoring, a continuous supply of guideline-based drugs, and adherence to 
treatment regimens.18 Our study showed that the CBHI program resulted in increased use of 
formal health care services, indicating better access to care for patients. We hypothesize that 
the quality improvement component of the CBHI program in the health care facilities resulted 
in better-quality (ie, guideline-based) care and has contributed to the larger blood pressure 
reduction in the program area compared with the control area despite similar reported antihy-
pertensive treatment coverage. To the best of our knowledge, this study is the first from a 
low-income setting that finds an effect of health insurance on blood pressure using longitu-
dinal data.

The World Health Organization and other experts have advocated universal health care cover-
age through prepaid insurance programs to reduce catastrophic health expenditures and to 
increase access to health services, which should ultimately lead to an improvement in popula-
tion health.19-22 Several studies that evaluated prepaid insurance programs in low- and middle-
income countries showed an increase in the use of health care resources and a decrease in 
out-of-pocket expenditures.10,11 However, studies from low- and middle- income countries10-12,23 
that show an effect on population health are scarce and the results are conflicting. A study 
that evaluated the effect of the Seguro Popular insurance program in Mexico on hyperten-
sion treatment and control23 found that being insured was associated with greater use of 
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antihypertensive treatment and better blood pressure control. However, cross-sectional data 
from a single survey were used to compare the insured with the uninsured populations. In 
addition, a selection bias was likely in the voluntarily insured group, which limits the value of a 
comparison of insured with uninsured groups. Patients with better health literacy, more health-
seeking behavior, and more severe hypertension may be more likely to enroll in an insur-
ance program and may be more likely to start and adhere to an antihypertensive treatment 
regimen, independent of their insurance status. Our own data support this notion because 
treatment coverage for hypertension in the uninsured population in the program area was 
lower compared with treatment coverage in the (equally uninsured) control area, and patients 
with more severe hypertension were more likely to enroll in the program. The strength of our 
study is the elimination of selection bias by using difference-in-differences analysis with longi-
tudinal data from repeated surveys. This analysis compares changes in outcomes over time in a 
program area and a control area irrespective of insurance status in the program area.

Our study has several limitations. First, the rollout of the CBHI program was not randomized. 
Very few settings exist where health insurance programs can be rolled out in a (cluster) 
randomized fashion given the complexity of such programs with multiple parties and stake-
holders, including local insurance companies, implementing parties, and national and local 
governments. We used an alternative approach by including a control group and by analyz-
ing the data using difference-in-differences analysis. Second, the relatively small number of 
patients with hypertension in any unselected population is a limitation for population-based 
impact studies of insurance programs. Healthy individuals clearly constitute most of the 
population, making it exceedingly difficult to measure any effect of insurance on population 
health outcomes. Given this limitation, the effect on systolic blood pressure observed in our 
study was striking. Finally, longitudinal data were not available for 26.8% of the study popula-
tion. However, the relevant baseline characteristics of respondents with incomplete data did 
not differ significantly between the program and control areas. Therefore, the lack of data did 
not affect the validity of our impact analysis, which is measured as the difference in change in 
outcomes over time between the program and control areas.

Several respondents with uncontrolled hypertension at baseline had controlled blood 
pressure in 2011 without reporting any drug treatment or lifestyle intervention for hyperten-
sion. This observation can be explained by regression to the mean, which is known to occur in 
hypertension.24 However, regression to the mean is likely to occur in the program and control 
areas. Therefore, this phenomenon does not affect the validity of the observed effect of insur-
ance on blood pressure. In addition, some respondents may have been unaware of their treat-
ment for hypertension, in particular if they were also treated for other comorbidities. Of the 
237 respondents in the program area, 142 (59.9%) decided not to enroll in the insurance 
program, limiting the power of the difference-in-differences analysis, as the strongest effect 
on the outcome measures is expected in those who obtained insurance. However, this finding 
reflects a real-world situation in which not all eligible subjects choose to enroll in a health 
insurance program.

Chapter 9



 195

Table 3 Characteristics of Respondents With Hypertension at Baseline, Follow-up in 2011

Area Insurance status in program area 
in 2011

Control Program Insured Uninsured

Characteristic N Data N Data P  Valuea N Data N Data

Age, median (IQR), y 176 57.0 
(49.0-67.0)

237  62.0 
(52.0-72.0)

.02 95 62.0 
(52.0-72.0)

142 62.0 
(50.0-72.0)

Male sex, No. (%) 176 72 (40.9) 237 69 (29.1) .01 95 27 (28.4) 142 42 (29.6)

Hypertension status, No. (%)

Awareness 176 47 (26.7) 237 74 (31.2) .32 95 45 (47.4) 142 29 (20.4)

Treatment 176 20 (11.4) 237 31 (13.1) .49 95 24 (25.3) 142 7 (4.9)

Treatment, including lifestyle intervention 176 46 (26.1) 237 64 (27.0) .28 95 44 (46.3) 142 20 (14.1)

Controlled 176 46 (26.1) 237 92 (38.8) .007 95 38 (40.0) 142 54 (38.0)

SBP, median (IQR), mm Hg 176 147.8 
(135.5-167.5)

237 144.0 
(126.5-162.0)

 .03 95  144.0 
(124.5-162.0)

142 143.0 
(128.0-165.5)

DBP, median (IQR), mm Hg 176 94.5 
(87.0-102.5)

237 90.0 
(81.5-101.5)

.004 95 90.0 
(78.0-101.5)

142 90.3 
(82.0-101.5)

BMI, median (IQR) 171 24.2 
(21.2-28.2)

232 22.5 
(20.2-26.3)

.008 94 23.3 
(20.6-27.9)

138 22.2 
(19.8-26.0)

Waist circumference, median (IQR), cm 176 88.0 
(78.0-96.0)

235 86.0 
(79.0-94.0)

.45 94 89.0 
(80.3-98.0)

141 84.0 
(78.0-91.0)

Diabetes mellitus, No. (%) 133 12 (9.0) 147 6 (4.1) .09 66 4 (6.1) 81 2 (2.5)

Smoker, No. (%) 176 7 (4.0) 237 14 (5.9) .38 95 5 (5.3) 142 9 (6.3)

Alcohol use, No. (%) 176 23 (13.1) 237 9 (3.8) <.001 95 3 (3.2) 142 6 (4.2)

Consumption per capita, median (IQR), US $b 176 659 
(448-950)

237 511 
(347-780)

<.001 95 559 
(364-789)

142 476 
(337-773)

Educational level, No. (%)c

None 173 94 (54.3) 235 196 (83.4) <.001 94 75 (79.8) 141 121 (85.8)

Primary 173 27 (15.6) 235 17 (7.2) 94 4 (4.3) 141 13 (9.2)

Secondary 173 27 (15.6) 235 10 (4.3) 94 7 (7.4) 141 3 (2.1)

Tertiary 173 25 (14.5) 235 12 (5.1) 94 8 (8.5) 141 4 (2.8)

Insured, No. (%) 175 0 237 95 (40.1) <.001 95 95 (100.0) 142 0

Visited modern health care professional in last 
12 mo, No. (%)

167 83 (49.7) 234 140 (59.8) .04 94 67 (71.3) 140 52 (37.1)

Annual health care expenditures, median 
(IQR), US $d

176 4.9 (1.6-16.1) 237 2.2 (0.8-6.5) .001 95 2.2 (0.9-7.4) 142 2.2 (0.7-5.9)

 
Abbreviations: Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); DBP, diastolic blood pressure; 
IQR, interquartile range; SBP, systolic blood pressure. 
a Indicates difference between control vs program areas (χ2 test or Fisher exact test for categorical variables, Kruskal-Wallis test for continuous variables, 
and trend test for educational level). b Indicates household expenditures on food and nonfood items (a socioeconomic measure of wealth), corrected for 
inflation. c Percentages have been rounded and may not total 100. d Excludes premium, corrected for inflation

CONCLUSIONS

Increased access to and improved quality of health care through a CBHI program is associ-
ated with a decrease in blood pressure in a hypertensive population in rural Nigeria. Our study 
highlights the potential of health insurance programs that cover the costs of care for patients 
and improve the quality of health care facilities for long-term disease management in low- and 
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middle-income countries. The CBHI programs should be included in strategies designed to 
combat the increasing burden of CVD in low- and middle-income countries. 
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eMETHODS

The Hygeia Community Health Care program
The Health Insurance Fund (HIF) is an international development organization committed to 
providing access to quality health care for low- and middle-income groups in several African 
countries1 through innovative financing mechanisms and improvement of health care quality. The 
HIF is developing and implementing community-based health insurance (CBHI) programs, which 
focus on the informal sector. The key elements on the demand side of the HIF’s program are the 
focus on organized groups in the informal sector and their dependents; the provision of (subsi-
dized) insurance premiums reflecting the ability to pay; payment of co- premium by enrollees 
to promote ownership and encourage the groups to demand quality care; and voluntary enroll-
ment. On the supply side, the key elements include capacity building, quality assurance, involve-
ment of the private sector, focusing on performance and results-based financing, information 
gathering and management. Other models of health insurance include national health insurance 
programs that are state-funded and government managed and social health insurance programs 
that are generally designed for the working population and financed by payroll taxes collected 
from employers and employees.2 The HIF program uses a public-private partnership model and 
is implemented by PharmAccess International and private African Health Maintenance Organi-
zations (HMOs) or health insurance companies. The HMOs are responsible for execution of the 
program and for contracting a network of health care providers to provide the care for the enroll-
ees. The program started in Nigeria in Lagos and Kwara State in Nigeria in 2007 in collaboration 
with the HMO Hygeia Limited under the name of Hygeia Community Health Care (HCHC). 

The aim of the HIF program is 2-fold: improving the demand for health care by introducing 
CBHI for individuals with low and middle incomes and improving the quality of care provided 
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in these communities. To achieve this, the program addresses challenges on both the supply 
and demand side of the health care system. Donor money from both international and local 
sources is used to develop and set up the insurance program and to upgrade the medical 
and administrative capacity of the insurers and health care providers contracted under the 
program. Payment of insurers and providers is performance-based, as it relates payment of 
providers to their performance.

Quality assurance within HCHC program
Quality and efficiency of care are monitored through independent audits of an international 
quality improvement and assessment body called SafeCare3, a partnership of PharmAccess 
International, the American Joint Commission International, and the South-African Council for 
Health Services Accreditation of Southern Africa. When a health care provider is contracted by 
the HMO, a baseline assessment in the clinic is conducted by SafeCare and a quality improve-
ment plan is formulated. The provider specific improvement plans consist of specific targets in 
13 different domains including management and leadership, human resource management, 
patients rights and access to care, management of information, risk management, primary 
health care services, inpatient care, operating theatre, laboratory, diagnostic imaging, medica-
tion management, facility management and support services. The improvement plans are 
implemented by the health care providers with support from the HMO, SafeCare monitors the 
progress on quality improvement through annual follow-up assessments with the SafeCare 
Quality Standards. Examples of quality improvement interventions include implementation of 
treatment guidelines (for example for hypertension), training of staff in guideline-based care, 
upgrading of laboratory equipment and training of laboratory staff to enable basic laboratory 
testing, assurance of continuous essential drug supplies, adequate medical file keeping, waste 
management protocols and hospital infection control protocols. 

The HCHC program in Kwara
Since 2007, the HCHC program is rolled out in 3 regions in Kwara Sate, Nigeria: Kwara North 
(Shonga, Bacita, Lafiagi, Tsaragi), Kwara Central (Afon, Owode, Onire), and Kwara South (Oyun, 
Odo-Ogun, Oke-Ogun). The details and advantages of the health insurance program were 
communicated by the HMO through several channels. Activities included face-to-face informa-
tion sharing (through outreach activities to the communities, house-to-house visits by enroll-
ment officers, health education and advocacy visits to community opinion leaders) and large-
scale communication and marketing activities in the target communities (through billboards, 
comics, brochures, flyers and elaborate announcements and information sharing on the 
radio). All households living in the districts in which the program is operational are eligible 
for enrollment. There is no preenrollment screening for chronic diseases. Over 72,000 people 
were enrolled in the HCHC program in September 2013 in all 3 regions in Kwara State. The 
HMO has contracted 14 public and private clinics to provide the care for their enrollees. Most 
clinics are primary and secondary care facilities that provide outpatient services and have 
admission capacity. Referral to 2 tertiary care clinics in Ilorin (the Kwara State capital) is possi-
ble if needed. Beneficiaries are enrolled individually (as opposed to household enrollment) on 
an annual basis and pay a co-premium of 300 NAIRA or approximately US $2 per person per 
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year. Currently, individuals are responsible for about 7% of the premium, while the remain-
ing share is covered by the subsidy of which Kwara State Government pays about 60%.2 The 
co-premium ranges from 0.96% of the average annual per capita consumption for the lowest 
wealth quintile to 0.16% for the highest wealth quintile (data from baseline survey 2009). The 
scheme’s beneficiaries do not incur out-of-pocket costs for the services covered since the 
clinics are paid directly by the insurance scheme.

Coverage within the HCHC program in Kwara
The insurance package provides coverage for consultations, diagnostic tests, and drugs for all 
disease categories (including hypertension) that can be managed at a primary care level, and 
limited coverage of secondary care services. Secondary care services provided include radio-
logical and laboratory diagnostic tests and hospital admissions for different disease categories, 
minor and intermediate surgery, antenatal care and delivery care, neonatal care, immuniza-
tions, annual check-ups and HIV/AIDS treatment care and support. Excluded from the program 
are high technology investigations (computed tomography and magnetic resonance imaging), 
major surgeries and complex eye surgeries, family planning commodities, treatment for 
substance abuse/addiction, cancer care requiring chemotherapy and radiation therapy, provi-
sion of spectacles, contact lenses and hearing aids, dental care, management of acute cardio-
vascular events other than admission to a hospital (eg, trombolysis for stroke, coronary events), 
intensive care treatment and dialyses. There is no limit to the number of visits to the clinics for 
patients but as a large share of the payment from the insurer to the health care provider is paid 
trough capitation, providers are encouraged to prevent overutilization of services. 

Study area and population
Kwara State is located in western Nigeria and is the fourth poorest state of the country2 (eFigure 
1). The majority of the population lives in rural areas. The program and control areas included in 
this study are both rural, low income farming communities. The baseline survey conducted in 
2009 demonstrated that Yoruba was the dominant ethnic group in both the program (67.8%) 
and control (89.2%) area. Nupe was another large ethnic group in the program area (9.9%). 
Islam and Christianity were the main religions, trading and farming the main occupations. The 
baseline survey showed that 20% of the population lived below the poverty line of US $2 (PPP 
adjusted) per day. The population of both areas was relatively homogenous in terms of wealth 
with average per capita consumption ranging from 31.261 Naira (US $210) to 190.006 Naira (US 
$1273) in the lowest to highest quintile in the program area and 32.651 (US $219) in the lowest 
and 226.196 (US $1515)*1in the highest quintile in the control area. Forty percent of the popula-
tion completed primary school, and a further 25% completed senior secondary school. Literacy 
rates ranged from 45.7% in the program area compared to 51.4% in the control area.

Nigeria has among the highest out-of-pocket health spending and poorest health indicators 
in the world.2,4 Similar to the rest of the country, Kwara State has a weak health system with 
inadequate government funding for health, weak governance and legislation, inadequate 

* Conversion rate 15 May 2009, oanda.com US $1=149.28 NGN
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health infrastructure and poor service quality. Kwara State is participating in the federally 
funded National Health Insurance Scheme (NHIS). The majority of the enrollees, however, are 
individuals working in the formal sector. NHIS started a rural community-based social health 
insurance program in 2010 but access to the scheme is limited.2 The baseline survey in 2009 
showed that less than 1% of the population in the program and control area was enrolled in a 
health insurance scheme.

In both the program and control area, there were few functional health care facilities before the 
start of the program. Most clinics were primary care clinics; some provide limited secondary 
care (such as surgery, inpatient care). The implementing organisation of the insurance program 
performed an assessment in the program area of potential health care providers that could be 
contracted under the HCHC program. Most facilities were poorly maintained, essential equip-
ment was lacking and patient numbers were low. A similar situation was observed in clinics 
in the control area (clinic assessment done by the research team). The program area included 
three public and three private clinics. Two clinics were selected for the provider network of 
the Afon Program: the General Hospital (primary and secondary care, State Government facil-
ity) in Afon community and Ilera Layo (primary care, private facility) in Aboto Oja community 
(eFigure 1). The control area included three public and two private clinics. The populations of 
the program area and control area included in this study all had similar geographical access 
to care as sampling was done within 15 kilometres distance of towns with comparable health 
facilities (eFigure 1).

Sampling and sample size
Sampling
Sampling of households was done in the program area and the control area. The control 
area was selected because of its similarity with the program area in terms of language, main 
economic activities, distribution of health care facilities, urban/rural composition and popula-
tion size. A stratified two-stage random probability sample was drawn in 2009. The first stage 
consisted of a random selection of 100 out of 300 enumeration areas (EAs) from the 2005 
National Population Census. These 300 EAs were located within 15 kilometres distance from 
two towns in the program area in Afon district (Afon and Aboto Oja) and from a third town 
in the control area in Ajasse Ipo district (Ajasse Ipo). The three towns had similar health care 
facilities at baseline. As part of the intervention, quality improvement (facility improvement, 
training of staff) took place in the two health care facilities in Afon district. The sample was 
stratified by EAs in and outside the towns to allow for sufficient households from remote 
areas, where patients have more difficult access to services provided by the health care facil-
ities, in both areas. In the second stage, the research team conducted a pre-survey to list all 
households in these EAs. Households were randomly sampled from this list with a probabil-
ity proportional to EA size. This second stage sampling was done for each of the four strata 
separately, such that the sample within a stratum represented the population density. 
Finally, a number of replacement households were sampled within each EA, in anticipa-
tion of household migration in the period between the pre-survey and the baseline survey. 
If a sampled household could not be found, a replacement household was approached.

Effect of health insurance on blood pressure



204

Sample size
The target sample size was 1500 households and was based on sample size estimates required 
to study use of health care resources and financial protection in the general population. These 
outcome measures were defined to study the socioeconomic impact of the insurance program 
in the general population. The specific health outcomes of the impact evaluation were defined 
after the baseline survey (but before the follow-up survey) after which data on the burden 
of disease in the study population became available. Therefore, no formal sample size calcu-
lations were performed using blood pressure changes as main outcome measure. However, 
with a fixed sample size of 1500 households, we expected to be able to measure an impact 
on blood pressure given the prevalence of hypertension of over 20% in adults in the study 
population and an expected insurance uptake of 50%.
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eFigure 1 Program and control area in Kwara State, Nigeria

*
*

Afon
ILORIN

NIGERIA, Kwara state

Ajase Ipo
Aboto Oja

Program area: 
Afon and Aboto Oja

Control area: 
Ajasse Ipo

State capital
Community with (potential) program clinic^

Sampling area (max 15 km around community)

^The two Hygeia Community Health Care (HCHC) health care clinics in which the insurance program was operational after the baseline survey are located in 
Afon community and Abota Oja community. In Ajasse Ipo, the HCHC program is not operational but there are health care clinics in this community that are 
comparable with the clinics in the program area at baseline (before upgrading by the HMO).

eTable 1 Baseline characteristics of respondents with complete data and with missing data and baseline 
characteristics of respondents with missing data in the program and control areas

Variable

Respondents 
with complete 

data

Respondents 
with missing  

data p- value*

Respondents 
with missing data 

program area

Respondents 
with missing data 

control area p- value*

N=413 N=151 N=76 N=75

Age, median (IQR) 60.0 (48.0-70.0) 55.0 (42.0-70.0) 0.28 59.0 (40.0-70.0) 55.0 (45.0-70.0) 0.69

Male, n (%) 141 (34.1) 65 (43.9)# 0.034 28 (36.8) 37 (51.4)$ 0.075

Annual per capita consumption^, 
median (IQR)

73925 
(48340-117900)

71967 
(50222-117405)

0.87 66162 
(42493-101326)

76497 
(57530-123583)

0.11

Baseline systolic blood pressure, 
median (IQR)

150.5  
(141.5-168.5)

148.5  
(139.0-166.0)

0.36 147.5  
(138.3-166.3)

148.5  
(140.5-166.0)

0.41

Baseline diastolic blood pressure, 
median (IQR)

95.0  
(90.0-103.0)

93.5  
(90.0-104.5)

1.00 94.3  
(90.0-104.5)

93.5  
(90.0-103.0)

0.67

*Chi2 test used for categorical variables, Kruskal Wallis for continuous variables 
#n=148, $n=72, ^in Nigerian Naira

eTable 2 Association between hypertension status at baseline and insurance status in 2011, corrected for 
confounders

Logistic regression*

Insured in 2011 OR 95% CI p-value

Hypertension grade 1 at baseline# 0.76 (0.31 - 1.91) 0.56

Hypertension grade 2 at baseline# 3.40 (1.22 - 9.46) 0.019

Confounding baseline characteristics

Female 1.21 (0.49 - 2.97) 0.68

Age, divided by 10 0.46 (0.16 - 1.33) 0.15
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Insured in 2011 OR 95% CI p-value

Age, squared 1.09 (0.98 - 1.20) 0.10

Being household head 0.95 (0.35 - 2.61) 0.92

Married 2.92 (1.20 - 7.08) 0.018

Individual has worked in past year 1.31 (0.54 - 3.18) 0.54

Households head highest completed education level: primary$ 0.59 (0.19 - 1.85) 0.37

Households head highest completed education level: secondary^ 0.64 (0.17 - 2.41) 0.51

Religion: Islam*** 1.31 (0.24 - 7.34) 0.76

Ethnicity: Yoruba¶ 1.49 (0.29 - 7.50) 0.63

Program clinic in community = Ilera Layo** 2.49 (0.83 - 7.44) 0.10

(Potential) program clinic in the community## 9.51 (2.69 - 33.6) <0.001

Household size 0.82 (0.67 - 1.00) 0.045

Normalized wealth indicator$$ 2.04 (1.21 - 3.45) 0.0076

Household with functional toilet facility 8.79 (0.41 - 188) 0.16

Household with good quality drinking water 0.46 (0.16 - 1.34) 0.15

Individual has diabetes 0.87 (0.070 - 10.7) 0.91

Missing diabetes status 0.63 (0.33 - 1.21) 0.17

Individual smokes 0.31 (0.094 - 1.00) 0.049

BMI 1.04 (0.96 - 1.12) 0.30

Individual reports a chronic disease 1.16 (0.45 - 2.99) 0.76

Individual reports an acute illness/injury in last 12 months 0.72 (0.32 - 1.63) 0.43

Individual was hospitalized in last 12 months 0.75 (0.14 - 3.91) 0.73

Individual consulted a healthcare provider for other reason in last 12 
months

0.73 (0.26 - 2.06) 0.56

Individual visited modern healthcare provider in last 12 months 1.80 (0.76 - 4.25) 0.18

Health compared to year ago^^ 1.22 (0.77 - 1.94) 0.39

Per capita annual health expenditures in Naira 1.00 (1.00 - 1.00) 0.75

Observations 1,137

*Mixed model corrected for clustering at enumeration area level and household level. OR: Odds ratio, CI: Confidence Interval. #Compared to respondents 
without hypertension at baseline. Grade 1 hypertension: systolic blood pressure between 140-159 mmHg and diastolic blood pressure between 90-99 
mmHg. Grade 2 hypertension: systolic blood pressure ≥ 160 mmHg or diastolic blood pressure ≥ 100 mmHg. $Compared to no education or secondary 
education household head. ^Compared to primary or no education household head. ***Compared to other religions. ¶Compared to other ethnic groups.  
**Compared to the other (potential) program clinics. The word potential refers to the clinics in Ajasse Ipo community in the control area. In this community 
the insurance program was not operational but the community has clinics comparable to the clinics in the program area at baseline (before upgrading 
by the HMO) and is therefore classified as a potential program clinic if the program would roll out in this area. ##Compared to remote areas without a 
(potential) program clinic in community. $$Based on asset score 2009. ^^OR increase in self-reported health status per category, 0=worst, 4=best.
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The research described in this thesis aimed to evaluate the feasibility and effects of provid-
ing CVD prevention care within a community-based health insurance program (CBHI) in 
sub-Saharan Africa (SSA). In this chapter, the main results are summarized and discussed. First, 
the burden of CVD risk factors in several SSA populations is described. Second, the feasibil-
ity of CVD prevention guideline implementation, and associated quality of CVD prevention 
care within the Hygeia Community Health Care (HCHC) insurance program, from a health-
care provider perspective, are discussed. The third part focuses on the effect of the HCHC 
program on CVD risk reduction and the financial challenges of providing chronic disease care 
within voluntary CBHI programs from an insurer’s perspective. Next, scale-up of CVD preven-
tion services in SSA is discussed including different models of healthcare financing and service 
delivery. Finally, recommendations for future research are given.

BURDEN OF CVD RISK FACTORS

We found a high age-standardized prevalence of hypertension in four different popula-
tions in urban and rural SSA, ranging from 19.3% in rural Nigeria to 38.0% in urban Namibia 
(chapter two). Awareness of hypertension among respondents with hypertension was low, 
ranging from 8% in rural Nigeria to 38% in urban Namibia. The proportion of respondents 
with hypertension reporting anti-hypertensive treatment ranged from 7% in those with 
grade 1 hypertension to 17.5% in those with grade 3 hypertension. Blood pressure control 
(i.e. blood pressure on target) in patients with hypertension was poor with control rates 
ranging from 2.6% in Kenya to 17.8% in Namibia. The prevalence of hypertension was higher 
in the urban populations compared to the rural populations. This is not unexpected as in 
rural areas people lead more “traditional” lifestyles compared to urban areas. However, the 
observed prevalence of hypertension in rural Nigeria was much higher compared to earlier 
studies from rural populations in SSA, including populations from rural Nigeria.1-4 Whereas 
mean systolic blood pressure is decreasing since 1980 in high income countries, trends in 
blood pressure show an increase in mean systolic blood pressure in many SSA regions and 
mean systolic blood pressures in SSA are amongst the highest in the world5 (chapter two). 
The combination of changing lifestyles, a genetic predisposition for hypertension in people 
from African descent and an aging population is likely to lead to a further increase in the 
overall and age-adjusted prevalence of hypertension in SSA in the coming years, in both 
rural and urban areas.6-8 Hypertension can cause (sub-) clinical target organ damage if not 
appropriately treated. This was demonstrated among adults with hypertension in a popula-
tion-based survey in rural Nigeria, in whom a high target organ damage prevalence of 32% 
was found (chapter three). These findings confirm the need for CVD prevention programs 
in SSA, as is advocated by multilateral organizations such as the World Health Organization 
(WHO) and endorsed by a United Nations General Assembly Meeting.9,10 However, how such 
programs should be implemented remains to be determined. The remaining chapters of this 
thesis aim to make a contribution to this.
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FEASIBILITY OF CVD PREVENTION GUIDELINES WITHIN A CBHI 
PROGRAM 

Quality of care 
 The QUICK-I study demonstrated that implementation of WHO11,12 and other international 
CVD prevention guidelines13-15 in one of the HCHC clinics resulted in high quality CVD preven-
tion care. Scores on quality indicators were high, comparable to scores reported from primary 
care settings in high income countries (chapter five). Patient retention in care was over 90% 
and very high in comparison with patient retention in other CVD prevention program in SSA 
countries (chapter five). The results of the QUICK-I study are encouraging as they demon-
strate that high quality care can be delivered in SSA under certain conditions. The context of 
the insurance program has most likely contributed to the success of the program. First, insured 
hypertension patients mentioned that the HCHC program facilitated medication adher-
ence because they did not incur out-of-pocket expenditures for drugs (chapter eight). Costs 
of care is frequently reported as a reason to drop-out of care by patients in other studies16,17. 
Second, the insurance program provided resources for quality improvement such as upgrad-
ing of facilities and training of staff. Other elements that have likely contributed to the high 
quality of care include implementation of treatment algorithm-based international guidelines, 
combined with training and feedback sessions. Standardization of patient files and laboratory 
forms supported registration of treatment follow-up (chapter five). Finally, research participa-
tion effects (also called the Hawthorne effect), in which study participants are aware of being 
studied, may also contribute to better outcomes, although the size of these effects and the 
conditions under which they occur are unknown.18 

Operational feasibility: barriers to care
The QUICK study also demonstrated that it was not feasible to implement specific recommen-
dations of international guidelines, despite the availability of the insurance program. 

Target organ damage screening was perceived as too time consuming, too complicated and 
too expensive by the healthcare provider (chapter five). Another study that evaluated barri-
ers to hypertension care in primary and secondary healthcare clinics in Nigeria also reported 
that target organ damage screening was not available in the majority of health facilities.17 
WHO and other international guidelines recommend drug treatment initiation in hyperten-
sive individuals with (sub-) clinical target organ damage. For settings where target organ 
damage screening is not available, WHO recommends to use ten year CVD risk assessment 
charts based on age, gender, blood pressure, cholesterol, smoking and diabetes status only. 
However, our study in rural Kwara State demonstrated that 24% of the population with grade 
1 hypertension would not be classified as eligible for treatment when using these risk charts, 
despite the fact that they were at very high risk for CVD based on the presence of target organ 
damage (chapter three). Therefore, simplified risk-stratification tools are needed for settings 
with limited laboratory and test facilities. A possible solution would be to treat all patients 
with hypertension grade 1 and above. Critics may argue that patients with mild hyperten-
sion and no other CVD risk factors have a low ten year CVD risk, especially in younger age 
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groups, and that this solution would result in over-treatment. However, the current risk charts 
are based on data from predominately Caucasian cohorts and have not been validated for 
African populations. If anything, evidence points to higher risk in the latter group, with a 
higher incidence of cardiovascular events and cardiovascular mortality at a younger age and 
at lower blood pressure levels.19-23

Combination pills and high dose formulas were not available for patients in the HCHC 
program, leading to a large numbers of pills prescribed per day in case of high dose multid-
rug regimes (chapter five). Patients perceived this as barrier to treatment adherence (chapter 
eight). In addition, the lack of combination pills led to high costs of drugs for the healthcare 
provider (chapter seven). The unaffordability of high dose multidrug regimes may explain 
why almost none of the patients in the QUICK-I cohort with uncontrolled blood pressure were 
prescribed the recommended maximum dose drug regime (chapter five). Therefore, cheap, 
generic fixed-dose combination formulations are an essential component of CVD prevention 
programs in SSA.

WHO and other international guidelines recommend frequent follow-up visits during the drug 
titration phase (every two to four weeks) but subsequent reduction of the visit frequency to 
every two to six months, depending on CVD risk of the patient.13,14,24 Nevertheless, monthly 
doctor appointments were perceived as necessary for all patients by doctors in the QUICK 
study clinic. Providing a drug supply for longer periods to patients posed logistical barriers 
due to the high number of pills per day for multidrug regimes and because doctors feared 
that large amounts of drugs would get lost. In addition, they emphasized that regular appoint-
ments were needed to keep patients in care. Yet, for patients the frequent visits posed a barrier 
to treatment adherence because of inflexible clinic hours, long waiting times in the clinic, 
resulting income loss and associated travel costs (chapter five and eight). 

Financial feasibility
The costs of CVD prevention care in the QUICK-I study were USD 144 (range 130-158) per 
patient per year from a healthcare provider perspective (chapter seven). The healthcare 
provider perspective includes all direct and indirect costs for the hospital, such as costs for 
drugs, consumables, staff and overheads. Additional costs for patients or for society, such as 
travel costs or productivity losses due to illness, were excluded. The main cost drivers were 
drugs (USD 39) and diagnostic tests (USD 36). Costs of care of USD 144 per year are unafforda-
ble for many patients given that annual per capita consumption (expenditures on all food and 
non-food goods) in two districts neighbouring the study clinic was USD 640 (adapted from 
chapter two) and CVD prevention care would represent 23% of their yearly expenditures if 
individuals were to pay for care. These findings illustrate the need for other sources of health-
care financing to ensure access to CVD prevention care for patients, for example through health 
insurance programs such as the HCHC program or through government funded programs. In 
the next paragraph we discuss the financial feasibility of CVD prevention programs from a 
societal perspective, while affordability of care within insurance programs is discussed in the 
next section.
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Affordability of CVD prevention care from a societal perspective
In chapter seven, a rough estimate of the costs of scale-up of CVD prevention care in rural 
Kwara was given. Based on the CVD risk factor burden in the population observed in chapter 
two and three, costs of CVD prevention were estimated at USD 8 (7-9) per head of the popula-
tion in rural Kwara. Because CVD risk burden in urban areas is higher than in rural areas, costs 
per capita for the whole country are likely to be higher. Total healthcare expenditure per capita 
in Nigeria was USD 94 in 2012 of which only USD 29 (31%) was funded by public means25. 
Within this healthcare budget, CVD prevention care is most likely not affordable. However, 
healthcare budgets in most countries in SSA are disproportionally low compared to the Gross 
Domestic Product (GDP). In April 2001, heads of state of African Union countries set a target 
of allocating at least 15% of their annual GDP for healthcare. Ten years later only Rwanda and 
South Africa had achieved this, the other 44 countries did not meet the target.26 Total health-
care expenditure in Nigeria was only 6.1% of GDP in 2012 and 66% of total healthcare expendi-
tures came from out-of-pocket payments by patients.25 In addition, economies in SSA countries 
are growing fast with an average increase in GDP of 6% in 2013 (excluding South Africa) and 
an expected yearly economic growth of 6% in the coming two years.27 The average growth rate 
of GDP in Nigeria was 7% over the past decade, and a recent revision of the GDP showed that 
Nigeria has taken over South Africa’s position of the biggest economy in Africa.28 If the increase 
in GDP is accompanied by the promised “15% for healthcare”, resources for health will greatly 
increase. Finally, treatment of CVD risk factors will prevent CVD in the long term. This reduces 
direct healthcare costs of CVD and reduces indirect economic costs to society such as loss of 
human capital and productively losses due to CVD.9 Modelling studies estimated that CVD 
prevention care will be a cost-effective intervention in SSA.29,30 These studies only included 
healthcare-related costs of CVD and did not include societal costs or the impact on households 
if the main breadwinner suffers from CVD, thereby even underestimating the potential impact 
of CVD prevention.

The HIV epidemic demonstrated that it is feasible to provide care for chronic conditions in 
SSA. For example, annual costs of antiretroviral treatment in Nigeria range from USD 238 to 
306 per patient per year.31,32 The need for HIV treatment is widely accepted and subsidized by 
donor and government funds in many countries in SSA, including Nigeria.33 With hyperten-
sion being the leading risk factor for death in SSA,34 CVD prevention in SSA should be a top 
priority for local and global policymakers. In addition, global funding for health should shift 
from a focus on infectious diseases alone to a broader agenda that also covers non-commu-
nicable diseases.35 If there is a political will to allocate sufficient resource to CVD prevention 
and healthcare in general, it should be possible to implement large scale CVD prevention 
programs in SSA. 

HEALTH INSURANCE TO PREVENT CVD 

Effect of CBHI on blood pressure in patients with hypertension
The QUICK study demonstrated that the HCHC program facilitated the delivery of high quality 
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CVD prevention care in a HCHC health facility, as described above. We hypothesized that 
increased access to improved quality health care could lead to blood pressure reduction in 
hypertension patients. Indeed, the HCHC program was associated with a significant decrease 
in blood pressure in the hypertensive population (chapter nine). More specifically, hyperten-
sive respondents living in the area where the HCHC program was operational had a twofold 
greater reduction in blood pressure compared to subjects living in a control area. Systolic 
blood pressure decreased by 10.41 (95%CI, 13.28 to 7.54) mmHg in the program area, consti-
tuting a 5.24 (9.46 to 1.02) mmHg greater reduction compared with the control area, where 
systolic blood pressure decreased by 5.17 (8.29 to 2.05) mmHg. Diastolic blood pressure 
decreased by 4.27 (95%CI, 5.74 to 2.80) mmHg in the program area, a 2.16 (4.27 to 0.05) mm Hg 
greater reduction compared with the control area, where diastolic blood pressure decreased 
by 2.11 (3.80 to 0.42) mmHg. This is an important reduction as each 10 mmHg reduction in 
systolic blood pressure at the population level is associated with a 38% reduction in the risk of 
stroke and a 26% reduction in the risk of ischemic heart disease.36 

These results highlight the potential of health insurance programs for long-term disease 
management in SSA and other LMICs. Coverage of CVD prevention care within an insurance 
program is a first step to reduce CVD-related morbidity and mortality. However, care for acute 
cardiovascular events, other than admission for basic supportive care, and chronic supportive 
care for patients disabled after CVD, such as physiotherapy or wheelchairs for stroke patients, 
was not covered in the HCHC program. More comprehensive insurance packages that include 
care for CVD will not only benefit the enrolees affected by CVD but may also provide a finan-
cial incentive for insurers to deliver high quality CVD prevention care, as this reduces long term 
costs of cardiovascular events. However, provision of chronic care within CBHI programs also 
faces several challenges as discussed below.

Affordability of CVD prevention care from an insurers perspective
Provision of chronic disease care within voluntary CBHI program in LMICs may be perceived as 
unaffordable by insurance providers. The management of the HCHC program mentioned the 
high costs of care for hypertension and diabetes patients as a threat to the sustainability of 
the program (Odusola et al, unpublished data). Insurance programs rely on the concept of risk 
pooling. Where healthcare utilization and related healthcare expenditures will be high for some 
enrolees, others rarely use care. The premium from healthy enrolees is used to co-finance care 
for sick enrolees. The insurance provider of the HCHC program actively promoted awareness of 
CVD risk factors in the program area. Community outreach activities included health screen-
ings with blood pressure measurements and people with hypertension were encouraged to 
enrol. In addition, healthcare providers screened for CVD risk factors in patients attending 
their clinics for other reasons. These efforts are desirable from a health perspective but enrol-
ment of too many patients with a chronic condition will lead to higher costs for the insurer. 
This problem can be solved if enrolment of high numbers of sick individuals is accompanied 
by enrolment of sufficient numbers of healthy individuals, to increase the insurer’s budgets, for 
example through obligatory enrolment of large populations.
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Another mechanism that may increase insurer’s costs for chronic conditions is adverse selec-
tion caused by asymmetric information about predictable healthcare expenditures between 
individuals eligible for health insurance and the insurer. For example, individuals who know 
they have a chronic illness may be more likely to enrol compared to healthy individuals. 
Within the HCHC program in Kwara, individuals with hypertension were more often insured 
compared to non-hypertensives living in the same household.37 This suggests adverse selec-
tion, although the previously mentioned health screenings may also explain this finding. 
Obligatory enrolment of large populations (state or nationwide) solves the problem of adverse 
selection. However, the recent roll out of the Affordable Care Act in the United States demon-
strated that this is very difficult to achieve even in some high income countries,38 let alone in 
countries with weak governments. Possible other solutions to avoid adverse selection include 
higher co-payments for patients with pre-existing chronic diseases, introduction of deducti-
bles, supplementary insurance packages for chronic diseases, or obligatory group enrolment. 

Sustainability of subsidized CBHI insurance
Besides affordability of CVD prevention care within insurance programs, critics may also argue 
that the CBHI program in itself is not sustainable due to the fact that the premium is subsi-
dized. The total cost of the yearly insurance premium was 28 USD in May 2014. The Kwara 
State Government pays 60% of the premium, the participants 12% and the HIF 28%. The 
Kwara State Government started contributing to the premium subsidies in 2009. Its contri-
bution has increased from 20% to 60% and it plans to eventually take over all costs of the 
premium subsidy. Prior to 2009, the HIF paid the greater part of the premium subsidy through 
a grant from the Dutch Ministry of Foreign Affairs. However, almost all countries with univer-
sal health coverage use subsidies for low income populations. For example, subsidy of health 
insurance premiums is approximately 80% for the lowest income groups in 2014 in the Nether-
lands.39 In addition, initial high subsidies can be used to promote large scale enrolment and 
to build trust in settings where people are not familiar with health insurance. When enrolees 
have benefitted from the program, their willingness to pay for health insurance may be higher 
and subsidies can be decreased. The initial subsidy of the premium in HCHC program was 
93% and further lowering of the subsidy is planned. Finally, demand side subsiding of health-
care, such as subsidy of insurance premiums, can be targeted at low income groups which is 
much more efficient compared to subsiding healthcare for all. Studies from LMICs showed that 
so-called blanket subsidies, in which governments subsidize healthcare for everyone (mostly 
through supply side subsidies to hospitals), are of most benefit for the higher income groups.40 
The feasibility of income-based subsidies within the HCHC program is an interesting topic for 
future studies. 

RECOMMENDATIONS FOR SCALE-UP OF CVD PREVENTION CARE 
IN SSA

If CBHI programs in SSA would be implemented on a large scale in SSA, it should theoreti-
cally be possible to deliver similar high quality CVD prevention care as was delivered in Kwara, 
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in other settings. However, the QUICK study also demonstrated that CVD prevention care 
was resource intense and time consuming for healthcare providers that already face a high 
workload. In addition, it was not feasible to implement several aspects of the guidelines, such 
as target organ damage screening and high dose multidrug regimes. The context of the QUICK 
study solved some of these barriers, for example by provision of consumables for target organ 
damage screening. However, outside the study context this would not be possible. In addition, 
CVD prevention care within CBHI programs may be constrained by limited budgets of insurers. 
The rapid economic growth in many SSA countries offers opportunities to increase healthcare 
budgets. However, in the short term, current guidelines for CVD prevention care are most likely 
too demanding for rapid scale-up in SSA, even in settings where health insurance is available. 

Therefore, there is an urgent need for simplified guidelines for CVD prevention in SSA. The 
focus should be on low-cost care with simple treatment protocols and limited diagnos-
tic testing that can be delivered at a community level by non-physician health workers such 
as nurses, community health workers or even non-professionals such as expert patients.41,42 
Studies from high income countries demonstrated that nurse-led care for hypertension and 
diabetes is of comparable quality as care provided by doctors.43 Successful nurse-led CVD 
prevention programs have also been described in SSA.44-48 Scenario analyses in the QUICK 
study demonstrated that task-shifting from doctors to nurses, reduction of frequency of clinic 
appointments for patients, and limited target organ damage screening would result in a direct 
cost reduction of 42% (chapter seven). 

In this light, the so-called “polypill” may be an interesting opportunity for CVD prevention in SSA.49 
The polypill is a fixed-dose combination formula that includes different types of CVD prevention 
drugs. Different formulas are available; most pills contain two or three anti-hypertensive drugs 
and a statin for primary CVD prevention, some include aspirin for secondary CVD prevention.49-51 
The polypill could be an alternative for the current standards of primary and secondary CVD 
prevention care in patients at risk for CVD. Decisions on treatment eligibility could be based on 
simple parameters such as age, blood pressure and presence of diabetes, instead of complex risk-
stratification tools.49,50 Extensive diagnostic testing to decide on drug intensity will not be needed 
as all patients will receive the same multidrug combination. It has been suggested that the polyp-
ill could be prescribed without monitoring of biochemical safety parameters as the low dose of 
different drug classes will not be associated with significant side effects.52 This simple risk-stratifi-
cation and monitoring approach would solve the problem of high screening and monitoring costs 
observed in the QUICK study. Due to the simplicity of the polypill, treatment could be provided 
at a community level, without involvement of doctors. Referral to a healthcare centre could be 
limited to complicated cases. This would reduce transport time and costs for patients as well as 
the workload of doctors. Studies comparing the use of a polypill with standard care reported an 
increase in adherence by 33-49% with the polypill strategy.53,54 Other advantages are the potential 
for drug cost savings due to reductions in the costs of packaging and distribution.55 

There is an ongoing debate if low-intermediate and intermediate CVD risk groups, in addition 
to high risk groups, should also be eligible for the polypill in order to substantially reduce 
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population CVD risk. Wald and Law argued that treating all individuals aged 55 and above 
has the potential to reduce population CVD by 80%.52 Opponents argue that this approach 
medicalizes healthy populations.49,50 Ongoing trials will provide more data on effectiveness 
and safety of the polypill for CVD prevention in different risk groups.49 

Other models of CVD prevention care financing and delivery
Health insurance programs are just one model to finance CVD prevention care. Alternative 
models for CVD prevention care financing and delivery should be considered. CVD preven-
tion programs could be implemented within workplace programs similar to the Heineken 
Workplace program56 that finances and provides HIV and general primary care for all their 
employees and family members in SSA. CVD prevention could also be integrated into existing 
vertical (i.e. disease specific) health programs, such as HIV, malaria and tuberculosis programs, 
thereby benefitting from the infrastructure and tools that are already in place.57-59 For example, 
population screening for hypertension and diabetes has been successfully integrated into 
HIV screening campaigns.59 In collaboration with the African Population and Health Research 
Center (APHRC), the Amsterdam Institute for Global Health and Development (AIGHD) is 
currently conducting a study in the slums of Nairobi, Kenya, to develop and test a model to 
scale-up affordable CVD prevention care using community-health workers to screen for CVD 
risk factors and low-cost drugs for patients at high CVD risk.60 Mobile phone technology can 
be used for treatment support to patients, for example by text messages and applications to 
support a healthy lifestyle and drug treatment adherence.61,62 Mobile phone financial services, 
such as M-PESA in Kenya (a service that allows money transfers between mobile phones),63 
can be used as a tool to facilitate financing of chronic care for patients, for example by offering 
credits for healthcare expenditures, or vouchers for healthcare on mobile phones that patients 
use to pay in health facilities. 

Positive effect of CVD prevention care on the general health system 
The extraordinary investments in HIV programs in SSA have raised concerns that vertical health 
programs do not deal with broader health system failures: services for specific diseases are 
excellent while the overall health system is still weak and service for other patient catego-
ries very poor.64-66 However, quality improvement of care for chronic conditions such as HIV or 
CVD risk factors can also result in strengthening the health system,64,65,67 especially when these 
programs are embedded in more horizontal programs (i.e. programs that address the general 
health system) such as the HCHC program. The QUICK study showed that implementation 
of CVD prevention guidelines improved the general clinic management and service admin-
istration. For example, in order to better follow patient treatments, single patient files were 
introduced with standardized forms instead of family folders in which disease courses were 
difficult to track. In addition, forms were developed for the pharmacy to track drug dispen-
sary and stock outs. Organizational support was provided to reduce the waiting time in the 
clinic and laboratory staff was trained in standard operational procedures, quality control and 
administration procedures. Equipment such as laboratory machines for biochemical testing 
was purchased. These investments will also be of benefit for non-CVD patients and therefore 
strengthen the local health system.
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FUTURE RESEARCH

In addition to (operational) research on new CVD prevention approaches, such as the polypill 
and different models of service delivery, the findings of this thesis yield several other subjects 
for future research.

Health economic evaluations
The QUICK-I study evaluated the costs of CVD prevention care. Cost analyses are the first step in 
health economic analyses. As a next step, cost-effectiveness analyses will provide more insight 
in the costs of prevention of CVD-related death and disability. Previous modeling studies that 
evaluated cost-effectiveness of CVD prevention in SSA relied on estimates based on guide-
lines and international data sources that may not reflect actual costs and effectiveness of care 
(chapter seven). Cost-effectiveness analyses using empirical data will provide more insight in 
the cost-effectiveness of CVD prevention in different settings in SSA. In the context of insur-
ance programs, cost-effectiveness analyses can be used to compare “the value for money” of 
different healthcare interventions. This can be used to decide what services should be included 
in insurance benefit packages. However, although interventions may be cost-effective, they 
may still be unaffordable within existing budgets. Budget impact analyses, for example by 
insurance providers or governments, will provide more insight into the need for additional 
resources for CVD prevention care. Studies evaluating willingness and ability to pay for differ-
ent insurance packages from the patient perspective can inform package pricing for insurance 
providers. 

Financial incentives to improve the quality of care
Provision of financial incentives for healthcare providers offers an interesting opportunity 
to improve the quality of CVD prevention care. There are numerous studies that have evalu-
ated healthcare provider behaviour to different payment methods in primary care.68,69 There is 
some evidence that capitation and salaried payment encourages under-treatment, while fee 
for service is an incentive for over-treatment. However, most studies fail to correct for physi-
cian self-selection (i.e. physicians who choose for a specific payment system have specific 
characteristics) and the effect of payment methods on patient health outcomes is unclear.68,69 
More recently, pay for performance systems, in which providers are rewarded for quality of 
healthcare services, have received particular interest. For example, general practitioners in 
the United Kingdom are paid depending on their quality score of the Quality and Outcome 
Framework indicators,70 a modified version of which was used for the QUICK-I study. However, 
robust evidence that pay for performance leads to improved quality of care is limited, both 
from high income countries and from LMICs, and findings are difficult to generalize.71,72 Two 
recent studies from the United States found that pay for performance resulted in better cardi-
ovascular prevention care.73,74 A study from Burundi found that performance-based financing 
was associated with increases in mother and child healthcare utilization and higher scores on 
quality indicators.75 Because insurance companies can decide how healthcare providers are 
reimbursed, health insurance programs provide an opportunity to test the effect of different 
financial incentives on healthcare utilization, quality of care and patient outcomes in LMICs. 
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In addition to capitation and fee for service, reimbursements to healthcare providers may be 
based on Diagnosis Related Groups76 or Diagnose Treatment Combinations as used in the 
Dutch healthcare system.77 Different pay for performance systems could be tested, for example 
by financial incentives to individual doctors or to healthcare clinics.

CONCLUSIONS

CBHI programs are a promising opportunity to scale-up CVD prevention care services in 
SSA. Offering access to care for patients combined with quality improvement of health facil-
ities through a CBHI program was associated with a significant decrease in blood pressure in 
a hypertensive population in rural Nigeria. In addition, implementation of CVD prevention 
guidelines with financial and organizational support from the insurance program in one of 
the program clinics resulted in high quality care. However, CVD prevention care was resource-
intense with relatively high costs. Rapid scale-up of CVD prevention services in SSA does not 
seem feasible when using current guidelines. Simplified, low-cost treatment protocols with 
limited risk-stratification, limited monitoring, and task-shifting to non-physician health workers 
are needed in order to combat the growing CVD burden in SSA.
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ABSTRACT 

Background
In Sub Saharan Africa, the incidence of hypertension and other modifiable cardiovascular risk 
factors is growing rapidly. Poor adherence to prescribed prevention and treatment regimens by 
patients can compromise treatment outcomes. Patient-centered cardiovascular health educa-
tion is likely to improve shortcomings in adherence. This paper describes a study that aims 
to develop a cardiovascular health education program for patients participating in a subsi-
dized insurance plan in Nigeria and to evaluate the applicability and effectiveness in patients 
at increased risk of cardiovascular disease. 

Methods/Design 
Design
The study has two parts. Part 1 will develop a cardiovascular health education program, using 
qualitative interviews with stakeholders. Part 2 will evaluate the effectiveness of the program 
in patients, using a prospective (pre-post) observational design. 

Setting
A rural primary health center in Kwara State, Nigeria.

Population
For part 1: 40 patients, 10 healthcare professionals, and 5 insurance managers. For part 2: 150 
patients with uncontrolled hypertension or other cardiovascular risk factors after one year of 
treatment. 
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Intervention
Part 2: patient-centered cardiovascular health education program.

Measurements
Part 1: Semi-structured interviews to identify stakeholder perspectives. Part 2: Pre- and post-
intervention assessments including patients’ demographic and socioeconomic data, blood 
pressure, body mass index and self-reporting measures on medication adherence and percep-
tion of care. Feasibility of the intervention will be measured using process data.

Outcomes
For program development (part 1): overview of healthcare professionals’ perceptions on barri-
ers and facilitators to care, protocol for patient education, and protocol implementation plan.

For program evaluation (part 2): changes in patients’ scores on adherence to medication and 
lifestyle changes, blood pressure, and other physiological and self-reporting measures at six 
months past baseline. 

Analysis
Part 1: content analytic technique utilizing MAXQDA software. Part 2: univariate and multilevel 
analysis to assess outcomes of intervention.

Discussion
Diligent implementation of patient-centered education should enhance adherence to cardio-
vascular disease prevention and management programs in low income countries.

Trial Registration
 ISRCTN47894401

BACKGROUND

Sub Saharan African (SSA) countries are currently experiencing a rapid increase in the 
incidence of cardiovascular diseases (CVD).1,2 Hypertension is an important risk factor for CVD. 
Poor adherence to prescribed medication regimens or lifestyle advices can severely compro-
mise the effectiveness of CVD prevention and treatment.3 For that reason, the World Health 
Organization (WHO) emphasizes in a recent report that any attempt to improve cardiovascu-
lar care should also address the issue on non-adherence.3 The views and beliefs of patients 
regarding disease conditions and treatment may differ from medical perceptions, and it is 
well documented that patients do have significant roles to play in adherence to medica-
tions and lifestyle measures.4-6 Evidence to date indicates that patient education is one of the 
most successful interventions to improve adherence and patient self-management of chronic 
diseases, especially if the education addresses patients’ beliefs and concerns about the condi-
tion and treatment, identifies social cultural and individual barriers to adherence and enhances 
patients’ confidence in their ability to overcome those barriers.7
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In this paper, we describe the design of a study that has the aim to develop and test a program 
for cardiovascular health education for patients who are enrolled in a subsidized, community-
based health insurance program in Nigeria and are at an increased risk of developing CVD. This 
study is part of the project “QUality Improvement for Cardiovascular care Kwara (QUICK)”. The 
project will be evaluated by two studies: QUICK-I and QUICK-II. This paper describes the design 
of the QUICK-II study that focuses on patient education. A detailed description of the insurance 
program and the QUICK-I study can be found elsewhere.8

Aim of the study
The World Health Organization/International Society of Hypertension (WHO/ISH) guidelines 
recommend patient education as part of CVD prevention care,9 but they do not provide clear 
recommendations on how this education should be delivered and tailored to the specific 
target groups in the region. We hypothesize that tailored patient education will improve adher-
ence to cardiovascular care among patients. 

For that reason, the main aims of QUality Improvement Cardiovascular care Kwara II (QUICK - II) are: 
1.  To develop and implement a targeted cardiovascular health education program (CHEP) for 

patients participating in the Hygeia Community Health Plan (HCHP)
2.  To evaluate the newly developed program with respect to its applicability and effectiveness 

in patients at an increased risk for CVD

METHODS

Project design
QUICK - II consist of two consecutive parts. 

In part 1 of the study, we will develop a stakeholder based Cardiovascular Health Education 
Program (CHEP) that is to be used to educate patients at risk of CVD who are enrolled in a private 
health insurance plan in rural Nigeria. To develop CHEP, we will use the following step-wise 
approach: (i) open qualitative interviews will be conducted with key stakeholders in CVD care 
to explore their perceptions on CVD, CVD risk factor management and CVD prevention and care. 
These stakeholders include patients at risk of CVD, healthcare providers (HCP), and health insur-
ance managers of HCHP; (ii) on the basis of the outcomes of interviews with patients, CHEP will 
be developed; (iii) supportive strategies needed to implement CHEP successfully will be identi-
fied on the basis of the outcomes of the interviews with HCP and health insurance managers. 

In Part 2 of the study we aim to evaluate the effect of CHEP through a prospective hospi-
tal-based study, using a pre-post intervention design. Measurements will be conducted in a 
subset of patients included in QUICK - I: those who have uncontrolled hypertension or other 
CVD risk factors, or are non adherent to medication after 12 months of treatment. 

In addition, case file data will be reviewed and interviews with health care professionals in the 
participating clinic will be held and analyzed to evaluate the feasibility of the application of 
CHEP in practice.
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Setting
Ogo Oluwa Hospital (OOH) in Bacita (Kwara State). A detailed description of this setting can be 
found in the accompanying paper describing the QUICK-I study design.8 

Because part 1 and part 2 of this study have different designs, we will describe the study proce-
dures in different sections.

PART 1: DEVELOPMENT OF CHEP

Study Population
The study population for Part 1 will consist of four groups: Group 1 - A purposeful sample of 20 
patients with ‘controlled hypertension’ equally distributed by gender (50% male and female), 
and age (18-35yrs, 36-55yrs, 56yrs and over) who were included in the QUICK - I study; Group 
2 - A purposeful sample of 20 patients with ‘uncontrolled hypertension’ equally distributed by 
gender (50% male and female), and age (18-35yrs, 36-55yrs, 56yrs and over) who were included 
in QUICK - I study; Group 3 - Eight to ten healthcare professionals treating patients with hyper-
tension (HTN), diabetes mellitus (DM) or CVD at OOH; and Group 4 - Five to ten managers and 
doctors of the Health Maintenance Organization (HMO) Hygeia. 

Sample size and Recruitment
Sample size
For qualitative interviews, data saturation is a criterion for calculation of the sample size. In 
general, about 20 interviews are required until saturation is reached and no new information 
on the major themes is collected.10,11 For that reason we decided to interview 40 patients (20 
with controlled and 20 with uncontrolled hypertension). The number of interviews for HCP 
is less because the number of health care professionals working in the region is limited. The 
same accounts for health insurance managers and doctors of Hygeia HMO.

Patient recruitment
The patients in Groups 1 and 2 will be recruited among participants in the QUICK - I study in 
the first month after their inclusion. Health care professionals (Group 3); and managers and 
doctors working for Hygeia HMO (Group 4) will be included in the first 3 months of QUICK - 
I. Eligible respondents will be adequately informed of the objectives of the qualitative study. 
Permission for the interview and written or tape-recorded informed consents will be taken.

Outcomes
The outcomes envisaged for part 1 include: (i) an overview of patients’ perceptions on CVD, 
CVD risk factors and inhibiting or facilitating factors for CVD prevention and care; (ii) an 
overview of perceptions of HCP, and health insurance managers and doctors of Hygeia HMO 
on barriers and facilitators to implementation of CVD prevention and care; (iii) a protocol for 
CHEP; and (iv) a plan of supportive strategies for implementation of CHEP, including training 
for HCP.

 Development and evaluation of cardiovascular health education



230

Materials and measurements
In part one, patients allocated to Groups 1 and 2 will be interviewed using a semi-structured 
questionnaire that is based on a topic list used in a similar study by Beune et al,12 but modified 
to suit the Nigerian setting. Healthcare professionals from Groups 3 and 4 will similarly be 
interviewed using semi structured questionnaires based on topic lists specifically designed to 
address the particular concerns of these groups. A researcher who speaks English and Yoruba 
fluently, assisted by interpreters in Nupe, the other dominant local language, will conduct 
interviews. CHEP will be developed based on a systematic review of literature on similar past 
patient education programs, and analysis of the interview data.

Data management and analysis
Data entry and cleaning
The researcher will transcribe the semi-structured interviews conducted in part 1 and check 
unclear passages with respondents, if needed.

Data analysis
The transcribed qualitative interview data will be analyzed using content analytical techniques: 
fragments containing the respondents’ ideas about major themes, for example inhibitors or 
facilitators of CVD care, will be identified from each interview and coded. Similar codes will 
be assigned to related statements, resulting in a code list for each interview. Code lists will 
be compared to identify common and unique themes, leading to a thematic matrix for each 
group of respondents. Similarities, variations and patterns between groups will be compared, 
using these matrices. 

Data entry and analysis will be supported by MAXQDA software (www.maxqda.com). MAXQDA 
facilitates data management, the assignment of labels, codes and themes to text fragments 
and the generation of thematic matrices containing these elements. In the past, MAXQDA 
software has been successfully used in similar studies.13

PART 2: EVALUATION OF CHEP

Study population
To be included in the evaluation study of the effect of CHEP (part 2), patients have to meet the 
following inclusion criteria. They must: (i) be enrolled in HCHP; (ii) be registered as a patient in 
OOH; (iii) be included in the QUICK - I study for at least 12 months; (iv) have a diagnosis of hyper-
tension; (v) have uncontrolled BP (≥ 140mmHg systolic or ≥ 90mmHg diastolic) or be non adher-
ent to prescribed medication or any other recommended lifestyle changes according to their 
score on the Morisky scale14; and (vi) be ≥ 18 years of age. Patients who meet these inclusion 
criteria will be excluded if their treating health care professional judges them unfit for participa-
tion (e.g. due to co morbidity) or if they are not capable or unwilling to give informed consent. 
Female patients who are pregnant or lactating will be excluded from the entire study because 
the etiology, prognosis and treatment regimes of gestational diabetes and pregnancy-induced 
hypertension are different compared to hypertension and diabetes in non-pregnant women. 
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To be included in the qualitative interviews for the feasibility analysis, healthcare profession-
als must: (i) be a HCP in OOH who participated in the implementation of CHEP, or be managers 
and doctors of HCHP; and (ii) give informed consent.

Table 1 shows an overview of the inclusion and exclusion criteria for CHEP study. For an 
overview of the inclusion and exclusion criteria of QUICK - I, see the article of the QUICK - I 
study design.8

Figure 1 describes the project populations for QUICK - II and their relationship to the QUICK - I 
study.

Table 1 Inclusion and exclusion criteria for CHEP study.

 Inclusion Criteria Exclusion Criteria

Patients
•	 Enrollment in HCHP
•	 Registered and accessing care in OOH
•	 Inclusion in QUICK - I for at least 12 months
•	 Diagnosis of hypertension
•	 Uncontrolled hypertension or non adherence to prescribed medication  

or lifestyle changes after 12 months in QUICK - I
•	 Age of 18 years and over
•	 Give informed consent

Patients
•	 Unwillingness to give informed consent
•	 Unfit for participation (e.g. due to co morbidity)
•	 Pregnant or lactating females

Healthcare Professionals for interviews on feasibility of CHEP
•	 HCP of OOH who participated in the implementation of CHEP, or
•	 Managers and Doctors of HCHP
•	 Give informed consent

Figure 1 Project populations and relationship between QUICK - I and CHEP study in QUICK - II

QUICK-I cohort
300 patients

Interviews group 1
20 patients

Interviews group 2
20 patients

Interviews group 3
8-10 HCP

Interviews group 4
5-10 people

PART 1 PART 2

INTERVENTION
START CHEP

Apply CHEP for 4 months to 150 patients

“Uncontrolled patients”
Baseline assessment scores after 12 

months in QUICK-I

Final assessment scores 
after baseline assessments

Interviews on barriers and 
facilitators with 8-10 HCP

Development 
of CHEP

CVD prevention project (QUICK-I) and CHEP project (QUICK-II): links and time lines

timeline in months

0 12 18
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Outcomes
The primary outcome of the evaluation of CHEP will be the changes in adherence to medica-
tion or lifestyle recommendations. This will be assessed through the Morisky self-report 
medication adherence questionnaire.14 This scale asks patients to respond yes or no to five 
questions. Each positive answer is assigned a score of one, with higher scores indicating poorer 
adherence. The same scale will be used for other lifestyle recommendations (e.g. salt intake). 
As such, self-reported adherence will be assessed as a continuous measure. 

Secondary outcomes are changes in physiological measures - systolic blood pressure, diastolic 
blood pressure, and body mass index (BMI) or abdominal obesity at 6 months after baseline. 

Table 2 indicates definitions of what we consider as significant improvement per outcome 
measure.

Table 2 Definitions of significant improvement per outcome measure

Outcomes Significant improvement

Adherence to medication and lifestyle recommendations (Primary 
outcomes)

Using the distribution on the Morisky scale14 of low, medium, and high 
adherence ratios, a post CHEP effect shift of 10% to a higher category will be 
defined as a significant improvement in adherence.

Blood pressure (Secondary outcome) Blood pressure decrease of > 10% systolic or diastolic or blood pressure at 
target level (patients without diabetes or established CVD: < 140 mmHg 
systolic and < 90 mmHg diastolic, patients with diabetes, renal disease or 
established CVD: < 130 mm Hg systolic and < 80 mmHg diastolic).

Body mass index (kg/m2 ) No CVD risk: < 25 
Moderate CVD risk: 25-30 
High CVD risk: >30 
In patients with a BMI > 25 any reduction of BMI at 6 months will be 
regarded as an improvement.

Data will also be collected about other factors that may influence patients’ hypertension 
management: self-reported cardiovascular risk factors (physical activity, diet, smoking, alcohol, 
sodium intake), knowledge of HTN and HTN management, perceptions of HTN, perceptions of 
medications, self efficacy, experienced stress, patient satisfaction with care (e.g. doctors’ perfor-
mance, supply of medication, frequency of follow up, satisfaction with CHEP etc).

Sample Size and Recruitment
Sample size calculation
The power analysis for sample size is based on the difference between the adherence score 
after implementation of CHEP and the adherence score at baseline using the 5-item Morisky 
adherence scale. Using the Morisky distribution of low, medium, and high adherence ratios of 
32%, 52% and 16% respectively,14 and an estimated post CHEP effect shift of 10% to a higher 
category, we will need a minimum sample size of 150 patients.

Patient recruitment
The following steps will be applied in recruiting patients for the CHEP study:
1.  Researchers will use the records of the QUICK - I study to identify all patients with uncontrolled 
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hypertension or with low or medium adherence scores for medication or other lifestyle 
measures on the Morisky Scale at 12 months after inclusion into the study. 

2.  Eligible patients will be informed about QUICK-II and invited for participation through a 
written invitation.

3.  A research assistant will assess patients who are interested in participating for eligibility 
criteria and eligible patients will be asked to give informed consent.

4.  Patients who give informed consent will be invited to a one-hour baseline assessment 
session.

5.  Included patients who have completed baseline assessments will be invited to have three 
CHEP sessions spaced over a period of 4 months and one final assessment interview six 
months after baseline.

To encourage participation, all included patients will be reimbursed for extra travel costs 
incurred in visiting for assessments and CHEP sessions outside their normal clinic days. 

Intervention
The intervention (CHEP) will be developed in part 1 of this project. Subsequently, patients will 
be given (i) three CHEP sessions over a period of four months conducted by a trained nurse; 
(ii) audio-visual or written educational materials containing specific information for the target 
group and (iii) if necessary, referrals to regional facilities or initiatives that may help patients to 
adopt healthier lifestyles. 

Sessions
The first session will take place two weeks after the baseline assessment interview, and the next 
two sessions will occur one and three months thereafter. Clinical guidelines generally recom-
mend a patient centred approach as the preferred strategy for supporting patients in achieving 
CVD treatment goals, such as adherence to prescribed medication, dietary changes, and weight 
reduction, reduced sodium intake, increased physical activity and moderate use of alcohol.3 
While CHEP will use this framework, it will have the additional aim of eliciting and discussing 
culturally and socially specific aspects of patients’ perceptions of cardiovascular risk factors 
and treatment. This method is based on the work of Arthur Kleinman,15 as well as more recent 
approaches to improving adherence in hypertensive patients of various ethnic and geographi-
cal background, such as those recently developed in The Netherlands.16 In short, after identify-
ing potential communication barriers and establishing a rapport with the patient, it is expected 
that the first session will focus on the patient’s beliefs about hypertension. The next two sessions 
will deal with the daily challenges they face in achieving hypertension treatment goals within 
the broader context of their lives. Education will take place in group training sessions.

Educational materials
Patients will also be given information leaflets or audio visual materials that provide answers to 
frequently asked questions about hypertension. These will be designed to address the specific 
languages, customs, habits, norms and dietary cultures that characterize the communities of 
the patients participating in the program. 
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Supporting healthier lifestyles
If necessary, patients will be referred to initiatives offering healthier lifestyle support that is 
tailored to the target group, based on a referral list that will be established for this purpose in 
the first part of this study.

The nurses
In order to ensure treatment fidelity and to avoid organizational- and healthcare-related obsta-
cles to implementation, the nurses who will provide CHEP will be given clear guidelines and 
extensive training in implementing these guidelines.

Materials and Measurements
We will use the following measurements and materials to evaluate the effects of CHEP: 
patients’ adherence to medication and other lifestyle recommendations will be measured by 
using the five point Morisky Scale; and patients’ blood pressure will be measured using pre 
validated OMRON M6 Comfort electronic equipment. The blood pressure will be measured 
on 3 occasions with the patient seated comfortably for 5 minutes, and the last two values 
averaged. All other physiological measures will be performed according standardized proce-
dures using standard equipment. Other self-reporting measures (see Table 3) will be measured 
using the questionnaire of the OHD 2 trial in the Netherlands.16 Aspects of this questionnaire 
will be adapted to the Nigerian specifics where necessary. 

All assessments will take place at baseline and 6 months after. A trained nurse will perform 
all physiological assessments. A trained interviewer will perform pre- and post CHEP assess-
ment interviews. The researcher will be responsible for the training of the nurses and the 
interviewers. 

Table 3 presents all the measurements that will be used in the study.

Table 3 Timelines and measures used in CHEP study

Measures Baseline Final

Physiological measures
Clinic BP measurements, Heart rate 
Height, weight, Body Mass Index
Hip and waist circumference

•	  
•	  
•	  

•	  
•	  
•	  

Self-reporting measures
Patient demographics
Additional cardiovascular risk factors (physical activity, diet, smoking, alcohol, sodium intake) 
Medication adherence
Adherence to lifestyle recommendations
Knowledge of HTN
Perceptions of HTN
Perceptions of medication
Self efficacy 
Satisfaction with care
Perception of stress

•	  
•	  
•	  
•	  
•	  
•	  
•	  
•	  
•	  
•	  

•	  
•	  
•	  
•	  
•	  
•	  
•	  
•	  
•	  
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Measures Baseline Final

Case file data
Prescribed medication
Prescribed lifestyle measures
Co-morbidity

•	  
•	  
•	  

 
•	
•	  
•	  

Process data
Records office visits, patient drop-out data etc 
HCP interviews

•	  •	  
•	  

 
Data Analysis
Statistical methods
The rate of adherence will be examined according to the intention to treat principle. Primary 
and secondary outcome measures will be calculated for every patient at baseline and 6 months 
thereafter to assess possible improvements. Furthermore, univariate and multi-level analyses 
will be performed to evaluate the modifying effect of the outcome measures (see above) on 
adherence or blood pressure. If the N is sufficient, we will perform separate subgroup analyses 
for gender. While a p value of 0.05 will be the critical value for all analysis, the p value will be 
adjusted for subgroup analysis according to standard procedures.

Data from interviews with HCP will be analyzed and used to identify potential barriers to the 
implementation of CHEP in practice.

ETHICAL APPROVAL

Ethical approval was obtained for both QUICK studies.8

DISCUSSION

Recent prevalence data from National Surveys indicate that many risk factors for CVD are highly 
prevalent in Nigeria: alcohol abuser/dependant - 4.4% (M - 8.1%, F - 0%); overweight/obesity 
(BMI ≥ 30kg/m2) - 13.9% (M - 5.5%, F - 21.1%); physical inactivity - 6.8%; tobacco use - 9.9% (M 
- 19.3%, F - 1.8%); raised cholesterol - (M - 10.4%, F - 21.6%); raised blood pressure (systolic ≥ 
160mmHg or diastolic ≥ 95mmHg) - 12.4% (M - 12.1%, F - 12.7%); and diabetes - 2.8% (M - 2.7%, 
F - 3%). There are no data on dietary intake such as fruits and vegetables (https://apps.who.int/
infobase/Indicators.aspx). A substantial majority of CVD are preventable or treatable if patients 
at risk have access to quality CVD prevention and care programs. Quality care is, however, mostly 
inaccessible in resource-limited settings. Even where such care may be available and accessi-
ble, strict compliance and adherence to the dictates of therapy regimes becomes paramount 
for the successful control of CVD risk factors, and prevention of CVD in the affected popula-
tions. A recent study in Kwara state, Nigeria where QUICK is being implemented concluded that 
control of hypertension is unacceptably poor because of poor knowledge of hypertension and 
adverse practices by patients.17 In a similar vein, another Nigerian study suggested that physi-
cians should allocate special time for health education, having concluded that lack of time by 
physicians and inadequate knowledge about hypertension by patients are some of the potent 
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barriers to effective CVD prevention and care.18 Furthermore, with particular reference to SSA 
where deep routed cultural practices still play prominent roles in people’s lives, health educa-
tion to prevent CVD must be patient centered, and developed with due consideration for socio-
cultural relevance in order for the intervention to be successful. By researching into the most 
optimal methods to implement an appropriately developed cardiovascular health education 
program, our expectation is that the present study will provide insight into, and contribute 
substantially to the improvement in CVD management and outcomes. We hope that the envis-
aged intervention, CHEP, will become productively applicable not only in Nigeria, but also in 
other similar settings in SSA and across the globe. 

The study has one notable limitation: 
The design of our evaluation of CHEP could have been improved by using a control group and 
a randomized design. However, the study is conducted in a very specific context, where it is 
impossible to avoid contamination. For example, patients have generally long waiting hours 
and may communicate about their condition or the treatment with each other. Moreover, the 
number of health care professionals in the clinic is limited such that it would be impossible 
to randomize them into a control and experimental condition. In addition, given the context 
of the community health insurance program, other clinics that provide standard cardiovascu-
lar care are difficult to find in the region. Nevertheless, to address this limitation, we consider 
analyzing the data collected during QUICK - I study for the patients included in QUICK - II to 
further compare and evaluate the effects of CHEP.

ABBREVIATIONS

BMI: Body mass index; CHEP: Cardiovascular health education program; CVD: Cardiovascu-
lar diseases; DM: Diabetes mellitus; HCHP: Hygeia community health plan; HCP: Health care 
professionals; HIF: Health insurance fund; HMO: Health maintenance organization; HTN: 
Hypertension; ISH: International society of hypertension; OOH: Ogo oluwa hospital; QUICK: 
Quality improvement cardiovascular care Kwara; SSA: Sub Saharan Africa; WHO: World health 
organization.
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World Health Organization risk charts to 
assess ten year cardiovascular risk, African D 
region

Figure 1 WHO/ISH risk prediction chart for AFR D. 10-year risk of a fatal or non-fatal cardiovascular event by 
gender, age, systolic blood pressure, total blood cholesterol, smoking status and presence or absence of diabetes 
mellitus

  WHO cardiovascular risk charts
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Treatment protocols for CVD risk factors used 
in the QUICK study clinic

Figure 1 Flowchart for treatment of diabetes used in Ogo Oluwa hospital

DM  Diabetes mellitus
FBG  Fasting blood glucose
PE  Physical Examination
RBG  Random blood glucose
TOD  Target organ damage

**TOD/RF screening:
smoking, dyslipidemiea, family history premature CVD (age < 55 M <65 
F), (abdominal) obesity
Blood tests: potassium, creatinine, lipid profile, glucose
Urine tests: microalbuminuria/proteinuria 
ECG

Referral to tertiary centre

Screening
Blood pressure (see CVD risk assesment chart) + PE

TOD/additional risk factors once p/year**
Neuropathy screening once per year

Retinal screening/ check vision once p/y
Foot examination once per year (ulcers/pulsations)

Lifestyle advice

metformin  500mg o.d.*

Increase metformin to 500mg b.d., then t.d.s, then 
1000mg t.d.s*

Add glibenclamid 5 mg o.d., then 5 mg b.d., then 5 
mg t.d.s.* 

Refer patient

Diabetes

Insulin 
dependent 

diabetes (DM type 
1)

DM type 2

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 12 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

FBG ≥ 7mmol/L
Or RBG  ≥ 14 mol/l

*Do not increase dose/add drugs in case of symptoms of hypoglycemia
Visit frequency every 2 weeks during treatment installation/increase of 
dosage. If stable once per 1-3 months
2 measurements needed before dosage increase
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ACEI  Angiotensin 
Converting Enzyme 
Inhibitor

AP  Angina pectoris
DBP  Diastolic blood 

pressure
SBP  Systolic blood pressure
MI  Myocardial infarction
RF  Risk factors
TC  Total Cholesterol
TOD  target organ damage

COMPELLING INDICATIONS
•	 Heart Failure
•	 Post myocardial infarction/Angina pectoris
•	 Diabetes
•	 Chronic Kidney Disease
•	 Recurrent stroke prevention
•	 High coronary disease risk: 3 out of 5 of the 

following risk factors: smoking, dyslipidemia, 
family history premature CVD (age < 55 M <65 F), 
microalbuminuria, left ventricular hypertrophy. 

Women in fertile age 
NO ACEI (Captopril) 
Treat with Methyldopa (start 250 mg b.d.) 
and Nifidepine SR (start 20mg b.d.).
Pregnant women 
(cut off 160/110 mmHg):  
NO ACEI,  quit statins during pregnacy.
Treat with  Methyldopa (start 250 mg b.d.). 
If not on target: add Nifidepine SR (start 
20mg b.d.). or Hydralazide 20 mg t.d 

Lifestyle modifications 
+ Physical 

Examination+
Screening TOD/RF* 

History
of

CVD?

BP not at target goal?
(140/90 mmHg or 130/80 in case of 

pts with CVD/renal disease/diabetes)

Stage 1 hypertension
SBP 140-159 or

DBP 90-99

Nifedipine SR 20mg b.d.

ADD
 simvastatine 20 

mg o.d. 

ADD
Captopril 12.5 

mg b.d 
ADD

Moduretic 5/50 
mg o.d.

ADD
 simvastatine 20 

mg o.d. 

severe dyslipidemia? (TC ≥ 
8.0 mmol/l)

Stage 2 hypertension
SBP ≥ 160 mmHg or

DBP ≥ 100 mmHg 

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

Hypertension with 
compelling indications

TC > 5.0 mmol/l and/or LDL 
cholesterlol >  3.0 mmol/l?

Captopril 12.5 mg b.d
Nifedipine SR 20mg b.d.

In case of
Heart failure 

Propranolol 80 mg b.d, Moduretic 
5/50 mg o.d

Myocardial infarction/AP 
Propranolol 80 mg b.d., vasoprin 
(acetylsalicylic acid) 75 mg o.d., 

simvastatin 40 mg o.d.
Diabetes 

Add oral antidiabetics (see DM 
chart)

Stroke: add simvastatin 40 mg o.d. 

BP not on target: 
increase dose or add new drug

BP not on target → increase dose  to 
Nifedipine SR 60 mg b.d

Captopril 50 mg b.d.
Moduretic 5/50 o.d. 

Refer if this is insufficient

BP not on target: 
increase dose or add new drug

no yes

no no noyes yes yes

Figure 2 CVD risk assessment and treatment. Choices of drugs are based on international guidelines1-5 and local 
availability

Visit frequency every 2 
weeks during treatment 
installation/increase of 
dosage. 

If stable once per month.

*TOD/RF screening (also 
see box COMPELLING 
INDICATIONS): Blood tests: 
potassium, creatinine, lipid 
profile, fasting glucose
Urine tests: 
microalbuminuria/
proteinuria ECG
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Nederlandse samenvatting 

Hart- en vaatziekten (HVZ) zijn wereldwijd de belangrijkste oorzaak van sterfte en invalidi-
teit. HVZ worden ten onrechte door velen gezien als “welvaartsziekten” omdat de belang-
rijkste risicofactoren voor HVZ, zoals hoge bloeddruk, diabetes, te hoog cholesterol, overge-
wicht, roken en te weinig lichaamsbeweging, grotendeels worden veroorzaakt door een 
ongezonde “westerse” levensstijl. Maar HVZ zijn inmiddels ook een groot probleem in 
ontwikkelingslanden. Tachtig procent van de sterfgevallen door HVZ valt in ontwikkelings-
landen. In westerse landen is de sterfte door HVZ de laatste jaren sterk gedaald door betere 
preventie en behandeling, terwijl in ontwikkelingslanden de HVZ sterfte juist toeneemt. 
Door groeiende welvaart, verstedelijking en globalisering is de levensstijl in ontwikke-
lingslanden in de afgelopen jaren veranderd van een “traditionele” levensstijl naar een 
meer westerse levensstijl met een ongezonder dieet, afname van lichamelijke activiteit en 
toename van tabaksgebruik. Bovendien hebben sommige bevolkingsgroepen in ontwikke-
lingslanden meer aanleg voor het krijgen van HVZ. Afrikanen bezuiden de Sahara hebben 
bijvoorbeeld meer aanleg voor hoge bloeddruk (hypertensie) en voor het krijgen van HVZ 
dan kaukasische mensen. Tot slot wordt de bevolking in veel ontwikkelingslanden steeds 
ouder. Deze factoren veroorzaken een enorme toename van risicofactoren voor HVZ onder 
de bevolking, zoals hypertensie en diabetes, en daarmee ook een toename van sterfte en 
invaliditeit door HVZ. Ook in Afrika bezuiden de Sahara (sub-Sahara Afrika; SSA) neemt 
het aantal mensen met HVZ sterk toe. Daarnaast komen in SSA ook nog veel infectieziek-
ten zoals HIV, malaria en tuberculose voor. Deze zogenaamde “dubbele ziektelast” van infec-
tieziekten en niet-overdraagbare aandoeningen zoals HVZ legt een grote druk op de vaak 
zwakke gezondheidszorgsystemen in SSA. 

De Wereld gezondheidsorganisatie (World Health Organization; WHO) heeft recentelijk 
opgeroepen tot betere bestrijding van HVZ in ontwikkelingslanden. Adequate behande-
ling voor risicofactoren voor HVZ, zoals behandeling voor hypertensie, diabetes of te hoog 
cholesterol, verkleint het risico op het ontstaan van HVZ. De WHO heeft richtlijnen ontwikkeld 
voor de behandeling van risicofactoren voor HVZ in ontwikkelingslanden. Deze behandelin-
gen zijn echter vaak niet beschikbaar in SSA, aangezien de gezondheidszorgsystemen veelal 
slecht functioneren door een gebrek aan infrastructuur, gekwalificeerd personeel, medicijnen, 
apparatuur en geld. De kennis over HVZ bij dokteren en andere zorgverleners is vaak gebrek-
kig en de zorg is traditioneel ingericht op zorg voor acute (infectie) ziekten. Een systeem 
om goede chronische zorg te bieden ontbreekt meestal. Het is niet duidelijk hoe haalbaar 
het is om onder deze omstandigheden de richtlijnen voor HVZ preventie van de WHO te 
implementeren. 

Naast disfunctionele gezondheidszorgsystemen zijn de kosten voor zorg voor patiënten een 
grote belemmering voor adequate behandeling van HVZ risicofactoren in SSA. Ongeveer 
één derde van alle uitgaven in de zorg in SSA wordt contant door patiënten betaald, de 
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zogenaamde “out-of-pocket” uitgaven. In Nigeria, waar de studies uit dit proefschrift zijn 
gedaan, is zelfs 66% van alle uitgaven in de zorg out-of-pocket. Behandeling van risicofactoren 
voor HVZ is levenslang en vaak onbetaalbaar voor patiënten. De laatste jaren is er een toene-
mende interesse in collectieve zorgverzekeringen in ontwikkelingslanden. Door zorgverze-
keringen kan het risico van zorguitgaven gespreid worden over een grotere groep. Gezonde 
mensen betalen premie zonder veel zorg te gebruiken. Deze premies kunnen gebruikt worden 
voor het financieren van de zorg voor mensen met een chronische aandoening. Daarnaast 
kunnen zorgverzekeringsprogramma’s gebruikt worden om de kwaliteit van de zorg te verbe-
teren, bijvoorbeeld door middel van prestatie-afspraken over geleverde zorg tussen verzeke-
raars en zorgverleners.

Dit proefschrift beschrijft studies die zijn uitgevoerd binnen een collectief zorgverzekerings-
programma in ruraal Nigeria, gefinancierd door het Health Insurance Fund (HIF). Het HIF is 
een programma van PharmAccess, een internationale ontwikkelingsorganisatie die toegang 
tot hoog kwalitatieve zorg in SSA wil verbeteren voor lage en midden inkomensgroepen. HIF’s 
verzekeringsprogramma in Nigeria, genaamd Hygeia Community Health Care (HCHC), is in 
2007 gestart in Lagos en in Kwara State in samenwerking met de Nigeriaanse zorgverzeke-
raar Hygeia Limited. De verzekering in Kwara State wordt aangeboden aan de bevolking in 
de rurale gebieden. De verzekeraar contracteert een netwerk van klinieken waar de verzeker-
den behandeld kunnen worden. De polis biedt dekking voor eerstelijns zorg, inclusief behan-
deling voor risicofactoren voor HVZ, en een beperkt pakket tweedelijnszorg. Daarnaast finan-
cieert het HCHC programma kwaliteitsverbeter-programma’s in de klinieken die de verzekeraar 
gecontracteerd heeft. De premie van de verzekering in Kwara State was US$ 28 per jaar in mei 
2014. De verzekerden betalen 12% van de premie zelf, de rest van de premie wordt gesubsi-
dieerd door het HIF en, sinds 2009, ook door de lokale overheid van Kwara State. Voor 2009 
betaalde het HIF de volledige premie subsidie, met behulp van een subsidie van het Neder-
landse Ministerie van Buitenlandse Zaken.

HVZ zijn gekozen als één van de onderwerpen voor operationeel onderzoek binnen het HCHC 
programma in Kwara State. HVZ risicofactoren, zoals hypertensie en diabetes, bleken veel voor 
te komen onder de doelgroepen van de verzekering en waren één van de meest gerappor-
teerde redenen voor zorggebruik door de verzekerden. Daarnaast was bloeddrukdaling bij 
hypertensie patiënten een belangrijke uitkomstmaat voor het meten van het effect van de 
verzekering op de gezondheid van de doelgroepen. Verbeterde toegang tot zorg door een 
verzekering zou namelijk op korte termijn al een effect moeten hebben op de gezondheid van 
patiënten met een chronische aandoening. 

Dit proefschrift onderzocht de haalbaarheid en het effect van het implementeren van HVZ 
preventiezorg binnen het HCHC programma in Kwara State, Nigeria. De hypothese was 
dat het verzekeringsprogramma het leveren van hoog kwalitatieve HVZ preventiezorg kon 
faciliteren, door toegang tot zorg voor patiënten te bieden en door kwaliteitsverbetering in 
de klinieken. Hieronder worden de belangrijkste resultaten van het proefschrift samenge-
vat en besproken.
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RISICOFACTOREN VOOR HVZ IN DE POPULATIE

Hoofdstuk 2 beschrijft de prevalentie van hypertensie in 4 verschillende populaties in Nigeria, 
Kenia, Tanzania en Namibië. De prevalentie is het percentage mensen binnen een popula-
tie met een bepaalde aandoening op een specifiek moment. De populaties bestonden uit 
huishoudens die in aanmerking kwamen voor een collectief zorgverzekeringsprogramma 
en controle groepen bestaande uit huishoudens die niet voor de verzekering in aanmerking 
kwamen maar vergelijkbaar waren qua sociaal-economische status en geografische ligging. In 
totaal werden 7,569 volwassenen geïnterviewd en onderzocht. De prevalentie van hyperten-
sie was hoog en varieerde van 19.3% in ruraal Nigeria tot 38.0% in stedelijk Namibië (gestan-
daardiseerd voor de leeftijdsopbouw van de bevolking). Slechts een klein deel van de mensen 
met hoge bloeddruk wist dat ze hypertensie hadden, variërend van 8% in Nigeria tot 38% 
in Namibië. Een nog kleiner deel van hen werd ook behandeld met bloeddrukverlagende 
medicijnen, variërend van 7% in mensen met geringe hypertensie tot 17.5% in mensen met 
zeer ernstige hypertensie. Bovendien werd de meerderheid van de mensen niet adequaat 
behandeld. Het percentage mensen met hypertensie bij wie de bloeddruk verlaagd was tot 
het streefniveau varieerde van 2.6% in Kenia tot 17.8% in Namibië. Niet adequaat behandelde 
hypertensie veroorzaakt (sub-)klinische orgaan schade. In hoofdstuk 3 onderzochten we hoe 
vaak orgaanschade voorkomt in mensen met hoge bloeddruk, geselecteerd uit de algehele 
bevolking in ruraal Nigeria. Tweeëndertig procent van 196 volwassen met hypertensie had 
orgaanschade. De hoge prevalentie van hypertensie en het veelvuldig voorkomen van orgaan-
schade illustreren de noodzaak van programma’s voor HVZ preventie in SSA.

HVZ PREVENTIE RICHTLIJNEN VOOR SSA: HAALBAARHEID EN 
EFFECT BINNEN ZORGVERZEKERINGSPROGRAMMA’S

Kwaliteit van zorg
De QUICK-I studie volgde een cohort van 349 patiënten die behandeld werden voor HVZ risico-
factoren in één van de HCHC klinieken gedurende 1 jaar (hoofdstuk 4). Alle patiënten waren 
verzekerd via het HCHC programma. Als onderdeel van het kwaliteitsverbeter-programma van 
HCHC werden richtlijnen voor HVZ preventie geïmplementeerd in de kliniek, bestaande uit 
training van zorgverleners, invoering van behandelprotocollen, verbeteren van de faciliteiten 
voor diagnostiek en managementondersteuning voor het verlenen van chronische zorg. Aan 
het eind van de studie periode werd de kwaliteit van HVZ preventiezorg gemeten met behulp 
van kwaliteitsindicatoren. De kwaliteitsscore was hoog, vergelijkbaar met scores in eerste-
lijns klinieken in westerse landen (hoofdstuk 5). Meer dan negentig procent van de patiën-
ten die meededen aan de studie was na 1 jaar nog steeds in zorg. Dat is erg hoog in vergelij-
king met andere HVZ preventie programma’s uit SSA. De studie laat zien dat het mogelijk is 
om hoog kwalitatieve HVZ preventiezorg te leveren in SSA. De verzekering heeft waarschijn-
lijk een belangrijke rol gespeeld bij het behalen van de goede resultaten. Patiënten met hyper-
tensie gaven aan dat ze in staat waren de behandeling te volgen omdat de zorgkosten gedekt 
werden door de verzekering (hoofdstuk 8). De hoge kosten voor HVZ preventiezorg worden 
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ook in andere studies uit SSA vaak genoemd als een belemmering voor patiënten om de 
behandeling vol te houden. Daarnaast financierde het verzekeringsprogramma het kwaliteits-
verbeter-programma in de klinieken. Het invoeren van stroomdiagrammen voor de behande-
ling van hypertensie en diabetes op basis van internationale richtlijnen, training- en feedback 
sessies met zorgverleners en het invoeren van gestandaardiseerde patiënten statussen en 
laboratorium formulieren hebben waarschijnlijk bijgedragen aan hoge kwaliteit van zorg 
(hoofdstuk 5). 

Operationele haalbaarheid van HVZ preventie richtlijnen
Hoewel het implementeren van HVZ preventie richtlijnen binnen de verzekering grotendeels 
succesvol was, bleek een aantal specifieke aanbevelingen van internationale richtlijnen niet 
goed uitvoerbaar. 

Dokters vonden de aanbeveling om alle patiënten met risicofactoren voor HVZ te testen op 
orgaan schade niet haalbaar door gebrek aan tijd, geld en kennis om de testen te interpre-
teren (hoofdstuk 5). WHO richtlijnen schrijven voor dat iedereen met een hoge bloeddruk 
en orgaanschade moet starten met bloeddrukverlagende medicatie. Als het niet mogelijk is 
om op orgaanschade te testen raadt de WHO aan iedereen te behandelen die een verhoogd 
10-jaars risico op HVZ heeft volgens risicokaarten. De risicokaarten schatten het 10-jaars risico 
op basis van de combinatie van leeftijd, geslacht, bloeddruk, cholesterol, roken en de diabe-
tes status van de patiënt. Onze studie in ruraal Kwara liet echter zien dat 24% van de popula-
tie met geringe hypertensie volgens de WHO risicokaarten niet in aanmerking zou komen voor 
behandeling terwijl deze mensen wel orgaan schade hadden en daarmee een sterk verhoogd 
risico op HVZ (hoofdstuk 3). Nieuwe instrumenten om het risico op HVZ in te schatten zonder 
complexe diagnostiek zijn daarom noodzakelijk. 

Combinatie-pillen voor HZV preventie, waarin verschillende medicijnen verwerkt zijn in 1 pil, 
waren niet beschikbaar voor HCHC patiënten. Hetzelfde gold voor pillen met hogere doserin-
gen. Patiënten die hoge doseringen en meerdere pillen nodig hadden moesten daardoor 
elke dag grote hoeveelheden pillen slikken (hoofdstuk 5). Dit bemoeilijkte de therapietrouw 
(hoofdstuk 8). Bovendien resulteerde het gebruik van veel pillen per patiënt in hoge medica-
tie kosten voor de zorgverlener (hoofdstuk 5 en 7). Goedkope, generieke combinatie-prepara-
ten zijn daarom essentieel voor HVZ programma’s in SSA.

WHO en andere internationale HVZ richtlijnen adviseren om patiënten bij de start van de 
behandeling 1 tot 2x per maand te controleren waarna de frequentie afgebouwd kan worden 
naar 1x per 2-6 maanden. Binnen de QUICK studie bleek dit niet haalbaar. Dokters gaven aan 
dat alle patiënten elke maand moesten komen omdat dit de therapietrouw zou bevorderen. 
Bovendien waren er logistieke problemen met het verstrekken van grote voorraden pillen aan 
patiënten en waren dokters bang dat patiënten de pillen kwijt zouden raken (hoofdstuk 5). 
Patiënten gaven echter aan dat de frequente doktersbezoeken de therapietrouw bemoeilijk-
ten. Lange wachttijden in de kliniek en grote reisafstanden gingen gepaard met verlies aan 
inkomen en hoge reiskosten (hoofdstuk 8). 

 Nederlandse samenvatting



246

Financiële haalbaarheid van HVZ preventie richtlijnen
De kosten voor het leveren van HVZ preventiezorg waren US$ 144 (range 130-158) per patiënt 
per jaar vanuit het perspectief van de zorgverlener (hoofdstuk 7). Dit houdt in dat alleen 
kosten binnen de gezondheidszorg worden gemeten, zoals kosten voor medicatie, personeel 
etc. Andere kosten voor de maatschappij of de patiënt zoals productiviteitsverlies of reiskosten 
werden niet gemeten. De grootste kostenposten waren medicatie (US$ 39) en diagnostische 
testen (US$ 36). Zonder verzekering zijn deze kosten onbetaalbaar voor de meeste patiënten: 
in centraal Kwara zou HVZ preventiezorg 23% van de jaarlijkse uitgaven van gezinnen beslaan 
(afgeleid van hoofdstuk 2). Verzekeringsprogramma’s bieden mogelijkheden om de toegang 
tot HVZ preventiezorg voor patiënten te verbeteren. 

In hoofdstuk 7 werd geschat dat het implementeren van HVZ preventiezorg voor de hele 
populatie in ruraal Kwara US$ 8 (range 7-9) per hoofd van de bevolking per jaar zou kosten. 
Dit is een grove schatting met veel onderliggende aannames, maar het zet de kosten voor HVZ 
preventiezorg enigszins in perspectief. De totale uitgaven aan zorg in Nigeria waren US$ 94 per 
hoofd van de bevolking in 2012, waarvan maar US$ 29 uit publieke middelen werd betaald. 
De kosten van HVZ preventie volgens huidige richtlijnen zijn waarschijnlijk te hoog binnen 
de bestaande zorgbudgetten in Nigeria en andere Afrikaanse landen. Echter, het budget 
voor gezondheidzorg is in het merendeel van de Afrikaanse landen disproportioneel klein 
in vergelijking met het Bruto Nationaal Product (BNP). Daarbij behoren de economieën van 
veel Afrikaanse landen, inclusief Nigeria, tot de snelst groeienden ter wereld. Gezien de grote 
sterfte aan HVZ in SSA zou het bestrijden hiervan een top prioriteit moeten zijn van beleidsma-
kers. Wanneer er voldoende politieke wil is en een groter deel van het snel groeiende BNP aan 
zorg besteed zou worden, zouden hiervoor voldoende middelen moeten zijn. 

Effect van zorgverzekeringen op bloeddruk in patiënten met hypertensie
In hoofdstuk 10 onderzochten we of toegang tot hoog kwalitatieve zorg door de verzekering 
ook leidde tot een daling van de bloeddruk in 413 hypertensie patiënten. Inderdaad bleek dat 
mensen met hypertensie die in het programma-gebied woonden, twee jaar na het starten van 
de verzekering een 2x zo grote bloeddruk daling hadden ten opzichte van mensen met hyper-
tensie in een controle- gebied. De systolische bloeddruk daalde met 10.41 (95%CI, 13.28 tot 
7.54) mmHg in het programma-gebied, 5.24 (9.46 tot 1.02) mmHg meer in vergelijking met 
het controle-gebied waar de systolische bloeddruk daalde met 5.17 (8.29 tot 2.05) mmHg. 
De diastolische bloeddruk daalde met 4.27 (95%CI, 5.74 tot 2.80) mmHg in het programma-
gebied, een 2.16 (4.27 tot 0.05) mmHg grotere daling in vergelijking met het controle-gebied, 
waar diastolische bloeddruk daalde met 2.11 (3.80 tot 0.42) mmHg. De WHO schat dat elke 
10 mmHg reductie in systolische bloeddruk op populatieniveau een verkleining geeft van het 
risico op beroertes van 38% en van 26% op ischemische hartziekten. De geobserveerde bloed-
drukdaling zal daarom op de lange termijn een belangrijke daling geven van het aantal HVZ in 
de populatie.
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AANBEVELINGEN VOOR GROOTSCHALIGE IMPLEMENTATIE VAN 
HVZ PREVENTIEZORG IN SSA

De studies beschreven in dit proefschrift laten zien dat het mogelijk was om binnen een collec-
tief zorgverzekeringsprogramma in ruraal Nigeria hoog kwalitatieve HVZ preventiezorg te 
bieden. Tegelijkertijd bleek dat het leveren van deze zorg arbeidsintensief was, complex en 
relatief duur. Bovendien bleken specifieke aanbevelingen van internationale richtlijnen voor 
HVZ preventie, zoals het opsporen van orgaanschade en combinatie-therapie, niet goed 
uitvoerbaar. Simpelere en goedkopere behandelstrategieën zijn daarom nodig om op korte 
termijn grootschalige HVZ preventiezorg in SSA te implementeren. Hypothetische scenario 
analyses in de QUICK studie lieten zien dat de directe kosten voor HVZ preventie met 42% 
teruggebracht zouden kunnen worden door een combinatie van taakverschuiving van dokters 
naar verpleegkundigen, het terugbrengen van de frequentie van doktersbezoeken en het 
verminderen van diagnostiek (hoofdstuk 7). 

Recentelijk is er veel interesse in de zogenaamde “polypill” voor HVZ preventie. Dit is een 
combinatie-preparaat waarin verschillende medicijnen in 1 pil verwerkt zijn, meestal een 
combinatie van 2 bloeddrukverlagers, een cholesterolverlager en eventueel een bloedver-
dunner (aspirine). De pil zou voorgeschreven kunnen worden aan iedereen met een verhoogd 
risico op HVZ, gebaseerd op simpele risicoschattingen met behulp van bijvoorbeeld leeftijd, 
geslacht, bloeddruk en body mass index. Uitvoerige diagnostiek om de intensiteit van medica-
tie te bepalen zou niet nodig zijn omdat alle patiënten dezelfde combinatie-pil krijgen. Door 
het eenvoudige behandelprotocol zou de pil ook door verpleegkundigen voorgeschreven 
kunnen worden die zorg leveren in de gemeenschap in plaats van in ziekenhuizen. Alleen 
patiënten met een gecompliceerd beloop zouden worden verwezen naar een dokter. De 
polypill zou hiermee de kosten voor diagnostiek en personeel naar beneden brengen, alsmede 
de reiskosten voor patiënten. Bovendien zou een dergelijke strategie de hoge werkdruk van 
dokters kunnen verlichten. Tot slot laten studies zien dat de polypill de therapietrouw van 
patiënten met 33-49% verbetert. 

Naast collectieve zorgverzekeringen zijn er nog andere modellen denkbaar om HVZ preven-
tiezorg in SSA te financieren en te leveren. Hierbij valt te denken aan zogenaamde “workplace” 
programma’s waarbij de werkgever zorg betaalt en levert voor de werknemers en hun families, 
zoals het Heineken Workplace Program in SSA. Daarnaast kan HVZ preventie geïntegreerd 
worden in bestaande verticale zorgprogramma’s in SSA, zoals HIV, malaria en tuberculose 
programma’s. Het Amsterdam Insititute for Global Health and Development (AIGHD) en het 
African Population and Health Research Center (APHRC) ontwikkelen en testen op dit moment 
een model voor betaalbare HVZ preventie in sloppenwijken in Nairobi, Kenia. Een andere 
veelbelovende ontwikkeling is het inzetten van mobiele telefonie technologie om chronische 
zorg te ondersteunen, bijvoorbeeld met applicaties om een gezonde levensstijl te bevorderen, 
en om zorg te financieren, bijvoorbeeld door krediet verstrekking voor zorg aan patiënten via 
mobiele betalingssystemen.
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VERVOLGSTUDIES

Naast operationeel onderzoek naar nieuwe manieren van HVZ preventie in SSA, zoals boven 
beschreven, zijn er een aantal andere interessante onderwerpen voor vervolgstudies. Kosten-
effectiviteitsanalyses van HVZ preventie geven inzicht in de kosten van het voorkómen van 
sterfte en invaliditeit door HVZ in SSA. Budget analyses evalueren de haalbaarheid van HVZ 
preventie binnen de huidige budgetten voor gezondheidszorg in SSA en de noodzaak voor 
ruimere budgetten. Studies naar de bereidheid van patiënten om te betalen voor HVZ preven-
tiezorg zijn waardevol voor het bepalen van de prijs van zorgproducten zoals verzekeringspo-
lissen. Recentelijk is er veel interesse in zogenaamde “pay for performance” systemen waarbij 
zorgverleners betaald worden op basis van de kwaliteit van geleverde zorg. Verzekeraars 
kunnen experimenteren met verschillende financiële prikkels voor de door hen gecontrac-
teerde zorgverleners en het effect van die prikkels op zorggebruik, zorgkosten en kwaliteit van 
zorg evalueren.

CONCLUSIES

Collectieve zorgverzekeringen zijn veelbelovend voor het leveren van HVZ preventiezorg 
in SSA. Het verbeteren van de toegang tot zorg en van de kwaliteit van zorg door middel 
van een zorgverzekering in Nigeria leidde tot hoge kwaliteit zorg in één van de programma-
klinieken en resulteerde in een daling van de bloeddruk in mensen met hypertensie die in het 
programma-gebied woonden. HVZ preventiezorg volgens de huidige internationale richtlij-
nen is echter complex, arbeidsintensief en relatief duur. Om snelle, grootschalige implemen-
tatie van preventie programma’s in SSA te bewerkstelligen zijn simpele en betaalbare behan-
delstrategieën nodig. Alleen dan is het mogelijk de groeiende “epidemie” van HVZ in SSA 
tegen te gaan.
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studie en werk, en Joke in het bijzonder voor de nuttige commentaren op dit proefschrift. Erg 
handig een moeder die ook op preventie van cardiovasculaire ziekten gepromoveerd is. Sas, 
dank voor je rol als supertante voor de kids. En last but not least: lieve Wout, dank voor je 
grote morele steun. Promoveren, opleiding erbij, sporten, kinderen en vriendinnen zien, het 
kan allemaal door de ruimte die jij me geeft en je geweldige inzet voor het gezinsleven. Lieve 
Björn en Rosanne, thuiskomen na een dag werken is een feestje als jullie me opwachten!
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PhD portfolio

Name PhD student Marleen Hendriks 
hD period 2009-2014 
Name PhD supervisor Prof. dr. J.M.A. Lange

Year
Workload 

(ECTS)
1 PhD training

General courses

NHIS courses Erasmus University
Conceptual Foundation of Epidemiologic Study Design 2009 0.7
Introduction to Data Analysis 2009 1
Methods of Public Health Research 2009 0.7
Methods of Health Services Research 2009 0.7

AMC Graduate School
PubMed 2009 0.1
Clinical Data Management 2009 0.2
Clinical Epidemiology 2009 0.6

Other
Good Clinical Practice 2009 0.8

Specific courses

NHIS courses Erasmus University
Health Economics 2009 0.7
Primary and Secondary Prevention Research 2009 0.7
Regression Analysis for Clinicians 2011 1.4

Other
Multilevel Analyses (prof J. Twisk, VU) 2009 0.25
Getting started with STATA (Online course UCLA) 2009 0.5
Advanced STATA course (Tridata) 2010 0.5

Seminars, workshops and master classes
Weekly research meeting AIGHD 2012-2014 2.2
Research meeting hypertension group AMC 2009-2013 2
Master class Prof. Angus Deaton (including presentation) 2013 0.5

Presentations
Presentation project “QUality Improvement Cardiovascular care Kwara”, 
Steering group meeting Operational Research Health Insurance Fund, 
Lagos, Nigeria

2009 0.2

“Cardiovascular risk factors in Namibia and 3 other sub-Saharan African 
populations”, presentation stakeholder meeting “Okambilimbili Project” 
Namibia including Dutch Ministry of Foreign Affairs

2011 0.2
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(Inter)national conferences
International Aids Society, invited workshop non-communicable 
diseases and HIV

2011 0.5

2 Teaching

Lecturing
Global Health Course AMC 2011-2013 1.4
Global Health Course LUMC 2013 0.3
Global Health Course VU 2013 0.3

Supervising

Supervision junior medical doctors/ research assistants: household surveys 
in sub-Saharan Africa (data collection, data analysis, report writing)
I. Brouwer, Short term impact evaluation Health Insurance Fund, Nigeria 2011 1.7
F. Lambrechtsen, Long term impact evaluation Health Insurance Fund, 
Nigeria

2013 1.7

J. Schulte, Baseline survey Health Insurance Fund, Tanzania 2010 1.7
I. Brouwer, Baseline survey Health Insurance Fund, Kenya 2011 1.7
A. Magram, Baseline survey Health Insurance Fund, Tanzania 2013 1.7

Supervision junior medical doctors/ research assistants other research 
projects
F. Lambrechtsen: Costs of care for common febrile illnesses in rural 
Nigeria and budget impact for the Hygeia Community Health Care 
program

2013 0.6

F. Lambrechtsen: Cost components of care for common surgeries within 
the Hygeia Community Health Care program in rural Nigeria

2013 0.3

N. Rosendaal: Predictors for treatment success in cardiovascular disease 
prevention care

2013 1.5

H. Nelissen, N. Rosendaal: Costs of cardiovascular disease preven-
tion care and budget impact for the Hygeia Community Health Care 
program in Kwara, Nigeria

2013 1.5

Supervision research elective students
R. Bindraban, A. Calor, The prevalence of left ventricular hypertrophy 
using different ECG criteria: A cross-sectional study in a hospital based 
population at high risk for cardiovascular disease in rural Nigeria

2011 1

P. Kundu, Step-by-step guideline for disease-specific costing studies in 
low and middle income countries: a mixed methodology

2011 1.3

H. Nelissen, The prevalence and predictors of target organ damage 
among hypertensive adults in rural Nigeria

2012 1.5

H. Nelissen, Determinants of enrolment in health insurance programs in 
sub-Saharan Africa

2013 0.6
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Hendriks ME, Wit FW, Akande TM, Kramer B, Osagbemi GK, Tanovic Z, Gustafsson-Wright E, 
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Gatongi P, Van Rooy G, Janssens W, Lammers J, Kramer B, Bonfrer I, Gaeb E, van der Gaag J, 
Rinke de Wit TF, Lange JM, Schultsz C. Hypertension in sub-Saharan Africa: cross-sectional 
surveys in four rural and urban communities. PLoS One. 2012;7(3):e32638. 

Addendum



 257

Hendriks M, Brewster L, Wit F, Bolarinwa OA, Odusola AO, Redekop W, Bindraban N, Vollaard A, 
Alli S, Adenusi P, Agbede K, Akande T, Lange J, Schultsz C. Cardiovascular disease prevention in 
rural Nigeria in the context of a community based health insurance scheme: QUality Improve-
ment Cardiovascular care Kwara-I (QUICK-I). BMC Public Health. 2011 Mar 25;11:186.

Odusola AO, Hendriks M, Schultsz C, Stronks K, Lange J, Osibogun A, Akande T, Alli S, Adenusi 
P, Agbede K, Haafkens J. Development and evaluation of a patient centered cardiovascular 
health education program for insured patients in rural Nigeria (QUICK - II). BMC Public Health. 
2011 Mar 21;11:171.

Hendriks ME, van Westerloo DJ, Portegies P. [Confusion and abnormal liver enzyme levels: 
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Curriculum Vitae

Marleen Elisabeth Hendriks was born in Amsterdam in 1980. After graduating from second-
ary school at the Vossius Gymnasium in Amsterdam in 1998, she studied French at the Univer-
sité Aix-Marseille III, Aix-en-Provence, France, for one year. She started medical school at the 
University of Maastricht in 1999. During her study she did a research elective at the Dyslexia 
Research Laboratory at Harvard Medical School, Boston. She investigated histometric changes 
and cell death in an animal model for dyslexia under the supervision of Dr. Glenn Rosen. She 
moved back to Amsterdam for her clinical rotations at the Academic Medical Center in 2003, 
and followed an elective rotation in child neurology at the Hôpital Robert Debré, Université 
Paris, Paris, under the supervision of Dr. Isabelle Husson. She obtained her medical degree cum 
laude at the University of Amsterdam in 2006. After graduation she worked as a Neurology 
resident at the Onze Lieve Vrouwe Gasthuis, Amsterdam and started Neurology specialist train-
ing at the Academic Medical Center in 2007. After three years of clinical medicine, she decided 
that her main interests were public health and healthcare management instead of patient 
care. She quit neurology training and joined the Amsterdam Institute for Global Health and 
Development (AIGHD, at the time called Center for Poverty related Communicable Diseases) 
in 2009 to work in the operational research team of the Health Insurance Fund programs in 
Africa. She conducted her PhD research on cardiovascular disease prevention within a commu-
nity-based health insurance program in Nigeria under the supervision of promotor Prof. Dr. 
Joep Lange and co-promotores Dr. Constance Schultsz and Dr. Ferdinand Wit. In addition, she 
worked on other operational research projects of the Health Insurance Fund in Tanzania and 
Kenya, in collaboration with the Amsterdam Institute for International Development. Since 
2013, she also works for PharmAccess’s Learning and Analysis Unit that is responsible for trans-
lation of research findings to program strategies. Currently, she combines her work at AIGHD-
PharmAccess with a public health specialist residency at the Department of Public Health of 
the Academic Medical Center in Amsterdam.
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defense of the thesis
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at 14.00 hours
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Oudezijds Voorburgwal 231

Amsterdam
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1098 CJ Amsterdam
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