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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)

Chapter 8



 173

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.
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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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