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Chapter 1

General introduction
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Maternal and child mortality

Globally, approximately 830 women die from pregnancy and delivery related complications every day,

while most of these deaths could have been prevented [1]. Almost all maternal deaths (99%) occur

in developing countries, with sub-Saharan Africa (SSA) alone accounting for 66% [1]. Within SSA,

maternal mortality is highest in rural areas and poor communities [2].

In 2010, Nigeria alone accounted for an estimated 14% of global maternal deaths, although the

country contains only approximately 2% of the world’s population [3]. Moreover, in 2015, the Nigerian

maternal mortality ratio (MMR) was estimated at 814 deaths per 100,000 live births, compared to an

MMR of 547 in SSA as a whole, 510 in Kenya, and 8 in high-income countries [4].

SSA also appears to be the region with the highest under-5 mortality rate (U5MR), as it is estimated

that 81 per 1,000 children die before reaching the age of 5 years [5]. In 2015, the U5MR in Nigeria and

Kenya were estimated at 108 and 49 deaths per 1,000 live births, respectively [5]. Furthermore, Nigeria

accounted for an estimated 9% of global first-day deaths, which makes it the second worst country into

which one can be born [6]. Kenya is doing better, but still ranks 11th compared in terms of highest

first-day mortality [6].

Progress has been made globally since the United Nations Millennium Development Goals (MDGs)

were defined in 2001 and were succeeded by the Sustainable Development Goals (SDGs) in 2015.

Between 1990 and 2015, maternal mortality and child mortality worldwide dropped by 44% and 55%,

respectively [Figure 1.1:(a)]. Still, maternal and child mortality remain unacceptably high in SSA [Figure

1.1:(b)], showing that current programmes are either not effective or not effective enough. Without novel

approaches it is hence unlikely that SDG 3.1 (reduced maternal mortality to less than 70 per 100,000

live births) and SDG 3.2 (reduced child mortality to less than 25 per 1,000 live births) will be achieved

by 2030 [1, 7]. Moreover, in SSA more than one in three children under the age of 5 years suffer from

the negative consequences of poverty and diseases and are chronically underfed [8]. Therefore, child

malnutrition remains a serious public health problem with high human and economic costs [9–11].

Why do women and children die?

Globally, most women who die as a result of pregnancy related complications do so because of

complications that are preventable, or treatable. The major complications that account for ∼75% of all

maternal deaths are post-partum haemorrhage (severe bleeding after childbirth), sepsis (severe infection),

pre-eclampsia and eclampsia (high blood pressure during pregnancy), obstructed labour, and unsafe

abortion [14]. Other deaths occur as a result of malaria, AIDS, or other diseases during pregnancy.

The leading contributors to global child mortality are preterm birth complications, respiratory

infections, intrapartum-related complications, congenital anomalies (birth defects), sepsis or meningitis,

and diarrhoea [15]. Malnutrition is a co-factor in 45% of all child mortality [16]. As a result of improved

under-5 mortality but hardly improved neonatal mortality (death during the first 28 days of life), the

share of neonatal deaths increased over time to approximately 45% of all deaths under the age of 5 years

[Figure 1.1:(a)].
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(b) Sub-Saharan Africa
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Figure 1.1: Maternal mortality ratio and under-five, infant, and neonatal mortality rates, 1990–2015
Source: The World Bank data [4, 5, 12, 13].

How can lives of women and children be saved?

The best way to lower high maternal and new-born mortality is through interventions aimed at

providing access to high quality antenatal and delivery care, including emergency obstetric care when
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complications arise [17–19]. An estimated 39% of maternal deaths could be averted if all women had

access to emergency obstetric care [20]. Moreover, new-born mortality could decrease by 82% if mothers

would switch from delivering at home or in a low-quality facility to delivering in a facility providing

emergency obstetric care [21]. Furthermore, improving maternal health during pregnancy and child

health through targeted (nutritional) interventions will have a lasting impact on the child’s physical and

cognitive development [22]. This, in turn, may greatly affect children’s future earning capacity and, in

the long run, the development of their communities and countries [23–31]. Given the above, it is critical

that novel interventions are developed and evaluated [32–35].

The Health Insurance Fund programme

The research in this thesis was done in the context of a health system intervention, called the Health

Insurance Fund (HIF) programme. The HIF programme was initiated by the PharmAccess Foundation

(PAF), an international development organization committed to providing access to quality healthcare

for low- and middle-income groups in several African countries [36]. The aim of the HIF programme

is twofold, namely improving access to affordable quality healthcare by introducing subsidized low-cost

private health insurance (demand side) and improving the quality of care offered by healthcare facilities

(supply side). The key elements on the demand side of the HIF programme are the focus on organized

groups in the informal sector (e.g. farmer communities), the provision of subsidized low-cost private

insurance premiums, co-payment of the premium by enrolees to encourage the groups to demand quality

care, and voluntary enrolment. On the supply side, the key elements include capacity building, quality

assurance, involvement of the private and public sector, focus on performance-based financing, and

management [37].

Quality and efficiency of healthcare are monitored through independent audits by an international

quality improvement and assessment body called SafeCare, a partnership between the PAF, the American

Joint Commission International, and the South-African Council for Health Services Accreditation of

Southern Africa [38]. Prior to enrolment in the HIF programme, a baseline assessment of the healthcare

facility is conducted by SafeCare and a quality improvement 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 healthcare services, inpatient care, operating theatre, laboratory, diagnostic

imaging, medication management, and facility management and support services. SafeCare monitors

the progress on quality improvement through annual follow-up assessments with the SafeCare Quality

Standards. Examples of quality improvement interventions included implementation of treatment

guidelines and protocols for waste management and hospital infection control, training of staff in

guideline-based care and adequate medical file keeping, hospital renovation, upgrading of laboratory

equipment and training of laboratory staff in basic laboratory testing, and assurance of continuous

essential drug supplies [37].

The HIF programme in central Kwara, Nigeria

In July 2009, the HIF programme was introduced in the rural Asa Local Government Area in Kwara

State under the name Kwara State Health Insurance (KSHI) Programme. Kwara State is the fourth
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poorest state in Nigeria in terms of consumption, and a large share of the population works in agriculture

and fishing [39]. The programme was implemented as a public-private partnership, between the Kwara

State Government, Hygeia Community Health Care, the Health Insurance Fund, and the PAF. The

programme prioritized those earning less than US$1.5 per day. Enrolment in the health insurance

scheme was voluntary and on an individual basis and the annual insurance premium was ∼US$2.4

per person per year. The insurance package provided coverage for consultations, diagnostic tests and

medication for all diseases that could be managed at a primary care level, as well as limited coverage of

secondary care services. Secondary care services provided included antenatal care, vaginal and caesarean

delivery, neonatal care, immunizations, radiological and more complex laboratory diagnostic tests,

hospital admissions for various diseases, minor and intermediate surgery, and annual check-ups [37].

By January 2015, 85,110 people had enrolled in the KSHI programme.

The HIF programme in North Nandi, Kenya

In April 2011, Africa Air Rescue insurance Kenya, the Health Insurance Fund, and PAF introduced the

HIF programme under the name The Community Healthcare Plan (TCHP) to dairy farmers and their

families in rural North Nandi, Kenya, situated in the Western region of Kenya. Enrolment in the TCHP

insurance scheme was voluntary and on a family basis. Covered maternity services included antenatal

care, delivery including caesarean section, neonatal care, and pharmacy costs for prescribed medication.

The insurance premium was ∼US$3.6 for a basic package and ∼US$13.2 for a comprehensive package

per family per month, The basic package gave access to outpatient primary and maternity care up to a

referral level and the comprehensive package additionally gave access to inpatient care up to a referral

level.

Rationale for this thesis and research objectives

It has only recently been recognized that the SDGs won’t be achieved without a holistic approach

that includes the private sector [40]. This thesis presents data on how a public-private health system

intervention, targeting both the demand and supply sides of the health system, may contribute to maternal

and child health in sub-Saharan Africa. We aimed to assess the impact of the HIF programme on maternal

and child health. Specific objectives include the following:

• The impact of the programme on maternal decision making related to healthcare utilisation during

delivery;

• The impact of the programme on child health, including birth weight and child growth;

• The costs and cost-effectiveness of maternal and child healthcare services within the HIF

programme;

• The position of the HIF programme and its impact in relation to other programmes targeting the

same population at the same time.
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Research setting

The analysis will be carried out in the context of two field studies in central Kwara State, Nigeria

(Kwara central household survey and Maternal and Child Health Survey) and one field study in North

Nandi, Kenya (Nandi North household surveys). The field studies were conducted by the Amsterdam

Institute for Global Health and Development (AIGHD) and the Amsterdam Institute for International

Development (AIID).

Kwara central household survey

The Kwara central household survey is set up as a representative population-based sample of

central Kwara State. It was designed to evaluate the impact of the HIF programme by using a

difference-in-differences methodology, which requires a baseline and follow-up survey to be carried

out in the intervention area, as well as in a control area. The baseline survey was carried out shortly

before the implementation of the HIF programme among 1,500 households (900 in the programme area

and 600 in the control area) in May 2009 (Figure 1.2). Two years later, in May–June 2011, the same

households were surveyed again to conduct the follow-up survey. Finally, in April–May 2013, 4 years

after the baseline survey, an end-line survey was carried out. All three household surveys consist of a

broad biomedical and socio-economic questionnaire, as well as biomedical measurements.

Maternal and Child Health Survey

In addition to the three household surveys described above, Maternal and Child Health Surveys

(MACHS) were conducted in central Kwara State. The MACHS followed 840 children under the age

of 5 for 2 years and 325 pregnant women throughout their pregnancy. The children and women in the

MACHS were prospectively identified and recruited from the 900 households in the intervention area that

were included in the Kwara central household survey. Data collection among the under-5-year-olds was

conducted at recruitment (December 2010–March 2011) and at six 4-monthly follow-up visits (April

2011–March 2013) (Figure 1.2). Pregnant women were recruited between December 2010 and June

2013 and had 4-monthly follow-up visits until giving birth, as well as an end-line visit after giving birth

(Figure 1.2). Depending on the gestational age at recruitment, pregnant women were visited two to

four times. The MACHS consists of a broad biomedical questionnaire with in-depth maternal and child

health questions. In addition, trained nurses carried out a health and anthropometric examination of the

under-5-year-olds during each survey visit. Furthermore, any use of healthcare by the under-5-year-olds

was recorded by the attending health practitioner at the visited healthcare facility.

Nandi North household survey

The Nandi North household survey is set up as a representative sample of dairy farmers in Nandi County.

It was designed to evaluate the impact of the HIF programme by using a difference-in-differences

methodology, with a baseline and follow-up survey carried out in the intervention area and in a control

area, as well. Shortly before the implementation of the HIF programme, a baseline survey was carried

out among 1,200 households in February 2011. A follow-up survey was carried out among a smaller

random subsample of 549 households in November 2014 (Figure 1.2). In this thesis we use the baseline
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Central Kwara, Nigeria
Kwara central household survey:

Start KSHI programme
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Baseline

Follow-up

Follow-up

MACHS (under-5 year olds):
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Visit 3
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Visit 5
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MACHS (pregnant women):
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(Visit 1 st
trimester)

(Visit 2 nd
trimester)

Visit 3 rd
trimester

Post delivery visit

North Nandi, Kenya
Nandi North Household survey:

Start TCHP programme Start FMS programme

2009 2010 2011 2012 2013 2014 2015 2016

Baseline

Follow-up

Figure 1.2: Timelines of the field studies in Nigeria and Kenya
Notes: KSHI = Kware State Health Insurance (HIF programme in Nigeria). TCHP = The Community Health Plan (HIF
programme in Kenya). FMS = Free Maternity Services (introduced by the Kenyan government).

and follow-up data of these 549 households only. Both household surveys consist of a broad biomedical

and socio-economic questionnaire, as well as biomedical measurements.

Outline of this thesis

The first three chapters evaluate different impacts of the KSHI programme (HIF programme in Nigeria)

on maternal and child health. First, we assess the intention-to-treat impact of the programme on

hospital deliveries among pregnant women (Chapter 2). Second, we assess the effect of health insurance

enrolment during pregnancy on the birth weight of new-borns (Chapter 3). Third, we assess the

independent effects of health insurance enrolment and healthcare utilisation on the nutritional status
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of malnourished under-5-year-olds (Chapter 4).

Subsequently, we evaluate the costs and cost-effectiveness of maternal and child healthcare services

within the KSHI programme in Chapter 5.

Next, we evaluate the effect of two competing health insurance programmes introduced in Kenya

(Chapter 6), where we assess their effects on antenatal care utilisation and facility deliveries. The two

competing health insurance programmes are the TCHP programme (HIF programme in Kenya) and

the free maternity services programme introduced by the Kenyan government. Finally, we provide a

summary and general discussion in Chapter 7.
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