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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.

Effect of health insurance on blood pressure
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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. 

Effect of health insurance on blood pressure



188

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%) 

Effect of health insurance on blood pressure
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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).

Effect of health insurance on blood pressure
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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. 

Chapter 9



 193

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 

Effect of health insurance on blood pressure



202

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.
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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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