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Abstract

Introduction

With the vision of achieving Universal Health Coverage (UHC) by the year 2030, many sub-

Saharan African (SSA) countries have implemented health insurance schemes that seek to

improve access to healthcare for their populace. In this study, we examined the prevalence

and factors associated with health insurance coverage in urban sub-Saharan Africa (SSA).

Materials and methods

We used the most recent Demographic and Health Survey (DHS) data from 23 countries in

SSA. We included 120,037 women and 54,254 men residing in urban centres in our analy-

ses which were carried out using both bivariable and multivariable analyses.

Results

We found that the overall prevalence of health insurance coverage was 10.6% among

females and 14% among males. The probability of being covered by health insurance

increased by level of education. Men and women with higher education, for instance, had

7.61 times (95%CI = 6.50–8.90) and 7.44 times (95%CI = 6.77–8.17) higher odds of being

covered by health insurance than those with no formal education. Males and females who

read newspaper or magazine (Males: AOR = 1.47, 95%CI = 1.37–1.57; Females: AOR =

2.19, 95%CI = 1.31–3.66) listened to radio (Males: AOR = 1.29, 95%CI = 1.18–1.41;

Females: AOR = 1.42, 95%CI = 1.35–1.51), and who watched television (Males: AOR =

1.80, 95%CI = 1.64–1.97; Females: AOR = 1.86, 95%CI = 1.75–1.99) at least once a week

had higher odds of being covered by health insurance.

Conclusion

The coverage of health insurance in SSA is generally low among urban dwellers. This has

negative implications for the achievement of universal health coverage by the year 2030.
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We recommend increased public education on the benefits of being covered by health insur-

ance using the mass media which we found to be an important factor associated with health

insurance coverage. The focus of such mass media education could target the less edu-

cated urban dwellers, males in the lowest wealth quintile, and young adults (15–29 years).

Introduction

Global discussions on health policy have over the past three decades been dominated by uni-

versal health coverage (UHC) and the protection of people from the burden of catastrophic

out-of-pocket payments for healthcare [1–5]. The World Health Organisation (WHO) [6]

observed that the high cost of out-of-pocket health expenditure is a major barrier to the

achievement of UHC which is a target of the sustainable development goals (SDG). Other

studies have shown that health insurance coverage is a key factor in accelerating progress

towards the achievement of UHC [7–9].

In pursuit of UHC, sub-Saharan African (SSA) countries such as Ghana, Kenya, Mali, Nige-

ria, Rwanda, South Africa, Tanzania, and Zimbabwe have implemented health insurance

schemes that seek to improve access to healthcare for their populace [9–11]. Access to health-

care through health insurance, however, remains limited [12, 13]. With this premise, Amu,

Dickson, Kumi-Kyereme, and Darteh [14] examined the variations in health insurance cover-

age in four countries (Ghana, Kenya, Nigeria, and Tanzania) which were the first SSA coun-

tries to launch developmental plans in the early 1960s. Amu et al. [14] realised that in most of

the countries, the probability of being covered by health insurance was lower among urban

dwellers. Country-level studies conducted in Kenya [15], Kyrgyzstan [16], Bangladesh [17],

and Nepal [18] have also reported lower health insurance coverage among urban dwellers.

The WHO [19] also argues that more than 90% of people living in slum conditions are

located in urban areas which invariably results in health inequalities. These health inequalities

are circumstances in which people grow, live, work, and age among others. This is also a result

of urban planners lacking basic information on urban dwellers. Hence, proportions of urban

dwellers remain in the dark and their health challenges are usually overlooked by governments

and decision-makers [19]. Our objective was, therefore, to examine the prevalence and factors

associated with health insurance coverage among urban dwellers in 23 SSA countries. We used

DHS data for our analysis due to the nationally representative nature of the surveys in the

respective countries. The findings will provide a broader perspective on health insurance cov-

erage in SSA. Additionally, the study will enable policymakers to have a better understanding

of health insurance coverage among the urban population in SSA and also proffer suggestions

for improving the status quo.

Materials and methods

Study design

The study used data from the Demographic and Health Surveys (DHS) were collected in 23

countries across SSAs. The DHS conducts nationally representative surveys in over 85 low-

and middle-income countries between 2010 and 2019 around the world using a recurrent

cross-sectional research design. The surveys concentrate on maternal and child health, physi-

cal activity, sexually transmitted infections, fertility, health insurance, tobacco use, and alcohol

consumption. They mainly provide data to monitor the demographic and health profiles of
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the respective countries [20]. Our study, however, focused on those aged 15–64 as coverage of

health insurance has implications for maternal and overall adult health.

Data collection procedure

The surveys’ data collection technique includes using a standard questionnaire that is equiva-

lent across nations to collect information from women aged 15–49 and men aged 15–59, as

well as information on their children. The questionnaire is frequently translated into the major

local languages of the participating countries. The DHS claims that the translated question-

naires, along with the English-language version, are pretested in English and the local dialect

to guarantee their validity. After that, the pre-test field workers engaged in a lively discussion

of the questions, making suggestions to improve all versions. Following field practice, a

debriefing session with the pre-test field personnel is held, and the questionnaires are modified

depending on the lessons learned. Details on the sampling methodology, procedures, and

implementation can be found elsewhere [21].

Sampling procedure and size

The sampling procedure employed in the surveys involves a two-stage stratified sampling pro-

cedure, where countries are grouped into urban and rural areas. The first stage involves the

selection of clusters usually called enumeration areas (EAs) and the second stage consists of

the selection of a household for the survey. The study by Aliaga and Ruilin [21] provides details

of the sampling process. For this study, only women and men residing in urban centres were

included in our analyses. A total of 54,254 men and 120,037 women who had complete infor-

mation on all the variables of interest were included in the study (Table 1). We relied on the

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement

in writing the manuscript [22]. The dataset is freely available for download at https://

dhsprogram.com/data/available-datasets.cfm (accessed on 17th February 2021)

Study variables

The outcome variable of this study was health insurance coverage. This was derived from the

question “are you covered with any health insurance?”. Response is coded as 0 = “No” and 1 =

“Yes”. The explanatory variables were age, wealth status, level of education, marital status, fre-

quency of reading newspaper or magazine, frequency of listening to the radio, and frequency

of watching television. Age was recoded as 15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49,

50–54, 55–59, 60–64. Wealth status was categorized as poorest, poorer, middle, richer, and

richest. Education was classified into four categories: no education, primary education, sec-

ondary education, and higher education. The frequency of reading newspaper or magazine,

frequency of listening to radio, and frequency of watching television were respectively cap-

tured as not at all, less than once a week, at least once a week, and almost every day. Our study

variables and codings were based on previous literature [12, 14, 15] and their availability in the

DHS dataset of selected SSA countries.

Statistical analysis

We employed both descriptive and inferential analytical approaches. First, we computed the

proportion of males and females who were covered by health insurance (see Table 1). Follow-

ing the hierarchical nature of the data set, a multilevel logistic regression model was employed.

This comprises fixed effects and random effects [23]. The fixed effects of the model were

gauged with binary logistic regression which resulted in odds ratios (ORs) and adjusted odds
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ratios (AORs) (see Tables 2 & 3). The random effects on the other hand were assessed with

Intra-Cluster Correlation (ICC) [24] (see Tables 2 & 3). Regarding the model building process,

Model 1 is an empty model that looked at the ICC. Model 2 looks at the individual variables. It

Table 1. Background characteristics and coverage of health insurance in SSA.

Variables Males Females

Frequency (N = 54,254) Proportion covered by health insurance Frequency (N = 120,037) Proportion covered by health insurance

Age

15–19 10,527 8.2 25,676 7.2

20–24 8,974 9.8 22,933 8.4

25–29 8,292 13.4 22,114 10.5

30–34 7,289 16.2 17,401 12.7

35–39 6,239 16.9 14,362 13.3

40–44 5,026 19.2 9,788 14.9

45–49 3,774 20.0 7,763 13.2

50–54 2,450 20.4 - -

55–59 1,446 19.0 - -

60–64 237 14.5 - -

Wealth status

Poorest 1,666 3.1 3,783 3.7

Poorer 2,407 6.0 5,256 4.5

Middle 5,718 6.8 12,817 6.0

Richer 14,836 10.5 32,774 7.0

Richest 29,627 18.5 65,407 14.2

Level of education

No education 5,206 3.1 20,302 3.4

Primary 11,198 7.1 28,671 5.0

Secondary 27,979 13.2 57,153 12.0

Higher 9,871 30.0 13,911 26.6

Marital status

Never in union 25,021 10.2 42,703 10.0

Married 22,543 19.0 52,945 12.5

Cohabitation 4,626 11.1 13,170 7.6

Widowed 314 14.3 3,153 8.6

Divorced 617 20.0 2,682 8.7

Separated 1,133 9.6 5,384 7.2

Frequency of reading newspaper or magazine

Not at all 27,222 8.8 80,431 7.5

Less than once a week 11,244 11.9 21,362 12.9

At least once a week 15,788 24.6 18,244 21.4

Frequency of listening to radio

Not at all 9,199 8.5 35,209 6.3

Less than once a week 10,847 9.8 29,464 10.0

At least once a week 34,208 16.9 55,364 23.1

Frequency of watching television

Not at all 11,212 6.3 34,594 4.3

Less than once a week 10,255 8.6 21,793 9.2

At least once a week 32,787 18.4 63,650 25.5

‘-’ indicate no values.

https://doi.org/10.1371/journal.pone.0264162.t001
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Table 2. Multilevel binary logistic regression results on the factors associated with health insurance coverage among males in SSA.

Variables Model 1 Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 AOR (95% CI)

Age

15–19 - 1 - 1

20–24 - 0.81���(0.73, 0.90) - 0.82���(0.73, 0.91)

25–29 - 0.99(0.88, 1.11) - 0.99(0.88, 1.11)

30–34 - 1.19��(1.05, 1.35) - 1.18�(1.04, 1.34)

35–39 - 1.32���(1.16, 1.51) - 1.31���(1.14, 1.49)

40–44 - 1.57���(1.36, 1.80) - 1.53���(1.33, 1.76)

45–49 - 1.71���(1.48, 1.97) - 1.67���(1.45, 1.94)

50–54 - 1.80���(1.54, 2.10) - 1.76���(1.51, 2.07)

55–59 - 1.71���(1.42, 2.07) - 1.67���(1.38, 2.01)

60–64 1.38(0.91, 2.11) - 1.37(0.89, 2.09)

Level of education
No education - 1 - 1

Primary - 1.88���(1.61, 2.21) - 1.84���(1.57, 2.16)

Secondary - 3.87���(3.34, 4.49) - 3.67���(3.16, 4.26)

Higher - 8.54���(7.31, 9.97) - 7.61���(6.50, 8.90)

Marital status
Never in union – 1 - 1

Married - 1.66���(1.52, 1.82) - 1.69���(1.55, 1.85)

Cohabitation - 1.12(0.99, 1.11) - 1.15�(1.02, 1.31)

Widowed - 1.13(0.78, 1.63) - 1.15(0.80, 1.66)

Divorced - 1.52��(1.19, 1.95) - 1.54��(1.20, 1.98)

Separated - 0.79�(0.63, 0.99) - 0.81(0.64, 1.01)

Frequency of reading newspaper or
magazine
Not at all - 1 - 1

Less than once a week - 0.91�(0.85, 0.99) - 0.90��(0.83, 0.97)

At least once a week - 1.49���(1.40, 1.60) - 1.47���(1.37, 1.57)

Frequency of listening to radio -

Not at all - 1 - 1

Less than once a week - 1.18��(1.06, 1.31) - 1.18��(1.06, 1.33)

At least once a week - 1.29���(1.18, 1.41) - 1.29���(1.18, 1.41)

Frequency of watching television -

Not at all - 1 1

Less than once a week - 1.26���(1.13, 1.40) - 1.19��(1.07, 1.31)

At least once a week - 2.01���(1.84, 2.19) - 1.80���(1.64, 1.97)

Wealth status - -

Poorest - - 1 1

Poorer - - 1.63���(1.28, 2.08) 1.28(0.99, 1.65)

Middle - - 1.63���(1.31, 2.03) 1.11(0.88, 1.39)

Richer - - 2.37���(1.93, 2.91) 1.24(0.99, 1.53)

Richest - - 4.70���(3.85, 5.75) 1.69���(1.37, 2.08)

Random effect result - - -

PSU variance (95% CI) 0.52(0.45, 0.62) 0.51(0.42, 0.60) 0.54(0.46, 0.64) -

ICC 14% 13% 14% 13%

LR Test Chi square = 1010.13 P

valve = 0.0000

Chi square = 861.57 P

valve = 0.0000

Chi square = 1001.89 P

valve = 0.0000

Chi square = 870.71 P

valve = 0.0000

Wald chi-square 4091.23 941.56 4161.15

(Continued)
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looks at the effects of the individual variables on the empty model. Model 3 looks at the effects

of the Household variables on the empty model. Model 4 is the complete model that combined

both the individual and the household variables. The complete model looks at the relationship

of the explanatory variables (individual and household) on the outcome variables.

The sample weight (v005/1,000,000) was applied in all the analyses to control for over and

under-sampling. All the analyses were carried out using STATA version 14.2. We assess the fit-

ness of the models with the Likelihood Ratio (LR) test. The presence of multicollinearity

between the independent variables was checked before fitting the models. The variance infla-

tion factor (VIF) test revealed the absence of high multicollinearity between the variables

(Mean VIF = 2.67 for males and, mean VIF = 2.27 for females).

Results

Coverage of health insurance in urban SSA

Fig 1 presents coverage of health insurance among males and females in the 23 countries

included in our analysis. The overall prevalence of health insurance coverage was 10.6%

among females and 14% among males. The highest percentage coverage was recorded in

Ghana (females = 63.6%, males = 51.7%) while the lowest was recorded in Benin

(females = 1.8%, males = 2.5%).

Table 1 presents the coverage of health insurance by background characteristics dichoto-

mized by sex. Among males, the highest proportion of coverage was recorded by those in their

early 50s (20.4%). The highest proportionate coverage by age among females was, however, by

those in their early 40s (14.9%). We found that the proportion of health insurance coverage

increased by wealth status and level of formal education respectively among males and females.

In terms of marital status, while divorced respondents had the highest coverage among males

(20%), it was those who were married that had the highest prevalence among females (12.5%).

Concerning mass media exposure and health insurance coverage, we found that among males,

the highest proportions were recorded among those who read newspapers or magazines

(24.6%), listened to radio (16.9%), and watched television (18.3%) at least once every week,

respectively. Among females, it was those who read newspaper or magazine almost every day

(24.1%), listened to radio at least once a week (13.3%), and watched television at least once a

week (154.6%)

Factors associated with health insurance coverage in SSA

We present multilevel logistic regression analyses on the factors associated with health insur-

ance coverage. The main results presented are the multivariable model (Model 4) for males

(Table 2) and females (Table 3). Age, wealth status, education, marital status, frequency of

Table 2. (Continued)

Variables Model 1 Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 AOR (95% CI)

Model fitness

Log-likelihood -20926.26 -18535.01 -20396.23 -18474.46

AIC 41856.51 37120.01 40804.45 37006.91

N 54,254 54,254 54,254 54,254

�p<0.05

��p<0.01

��� p<0.001.

https://doi.org/10.1371/journal.pone.0264162.t002
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Table 3. Multilevel binary logistic regression results on the factors associated with health insurance coverage among females in SSA.

Variables Model 1 Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 AOR (95% CI)

Age

15–19 - 1 - 1

20–24 - 0.92�(0.86, 0.99) - 0.93(0.86, 1.00)

25–29 - 1.25���(1.16, 1.35) - 1.26���(1.17, 1.37)

30–34 - 1.77���(1.63, 1.93) - 1.78���(1.64, 1.93)

35–39 - 1.99���(1.83, 2.18) - 2.00���(1.84, 2.19)

40–44 - 2.51���(2.29, 2.75) - 2.50���(2.28, 2.75)

45–49 - 2.39���(2.16, 2.66) - 2.38���(2.15, 2.64)

Level of education
No education - 1 1

Primary - 1.58���(1.44, 1.73) – 1.57���(1.43, 1.71)

Secondary - 3.85���(3.55, 4.18) 3.81���(3.51, 4.14)

Higher - 7.87���(7.18, 8.64) – 7.44���(6.77, 8.17)

Marital status - -

Never in union 1 1

Married - 1.38���(1.30, 1.47) - 1.38���(1.30, 1.46)

Cohabitation - 0.88��(0.81, 0.95) - 0.88��(0.81, 0.96)

Widowed - 0.91(0.79, 1.05) - 0.92(0.80, 1.06)

Divorced - 0.73���(0.63, 0.85) - 0.74���(0.63, 0.86)

Separated 0.68���(0.60, 0.77) 0.68���(0.60, 0.77)

Frequency of reading newspaper
or magazine
Not at all - 1 1

Less than once a week – 1.04(1.20, 1.36) 1.03(0.98, 1.09)

At least once a week - 1.40���(1.32, 1.47) - 1.39���(1.31, 1.46)

Frequency of listening to radio
Not at all - 1 - 1

Less than once a week - 1.28���(1.20, 1.36) - 1.27���(1.20, 1.36)

At least once a week - 1.42���(1.35, 1.51) - 1.42���(1.35, 1.51)

Frequency of watching television
Not at all - 1 1

Less than once a week - 1.59���(1.48, 1.71) - 1.56���(1.45, 1.68)

At least once a week - 1.96���(1.85, 2.08) – 1.86���(1.75, 1.99)

Wealth status
Poorest - - 1 1

Poorer - - 1.21�(1.03, 1.45) 0.87(0.73, 1.04)

Middle - - 1.46���(1.26, 1.69) 0.85�(0.73, 0.99)

Richer - - 1.49���(1.30, 1.71) 0.65���(0.56, 0.75)

Richest 3.29���(2.88, 3.76) 0.96(0.82, 1.10)

Random effect result

PSU variance (95% CI) 0.85 (0.74, 0.97) 0.99(0.87, 1.14) 0.81(0.71, 0.93) 0.98(0.86, 1.12)

ICC 20% 23% 19% 22%

LR Test Chi square = 3162.84 P

valve = 0.0000

Chi square = 3287.63 P

valve = 0.0000

Chi square = 3024.89 P

valve = 0.0000

Chi square = 3245.72 P

valve = 0.0000

Wald chi-square 6997.4 1530.1 7156.5

Model fitness

Log-likelihood -38620.8 -34552.9 -37794.8 -34451.2

AIC 77245.67 69155.83 75601.63 68960.31

(Continued)
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reading newspaper or magazine, frequency of listening to radio, and frequency of watching

television were significantly associated with the coverage of health insurance among males and

females. Regarding age, we found that among men, respondents who were 60–64 years old

Table 3. (Continued)

Variables Model 1 Model 2 OR (95% CI) Model 3 OR (95% CI) Model 4 AOR (95% CI)

N 120,037 120,037 120,037 120,037

�p<0.05

��p<0.01

��� p<0.001.

https://doi.org/10.1371/journal.pone.0264162.t003

Fig 1. Coverage of health insurance in urban SSA.

https://doi.org/10.1371/journal.pone.0264162.g001
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(AOR = 1.37, 95%CI = 0.89, 2.09) had higher odds of being covered by health insurance com-

pared with those 15–19 years old. Among females, those in their last reproductive years (45–

49) had 2.38 times higher odds (95%CI = 2.15, 2.64). For both males and females, the probabil-

ity of being covered by health insurance increased by level of education. Men and women with

higher education had 7.61 times (95%CI = 6.50, 8.90) and 7.44 times (95%CI = 6.77, 8.17)

higher odds to be covered by health insurance than those with no formal education. Respon-

dents who were married also recorded the highest probabilities of being covered by health

insurance among males (AOR = 1.69, 95%CI = 1.55, 1.85) and females (AOR = 1.38, 95%

CI = 1.30, 1.46) respectively.

Concerning the effects of mass media exposure on health insurance coverage, we found

that males and females who read newspaper or magazine (Males: AOR = 1.47, 95%CI = 1.37,

1.57; Females: AOR = 2.19, 95%CI = 1.31, 3.66) listened to radio (Males: AOR = 1.29, 95%

CI = 1.18, 1.41; Females: AOR = 1.42, 95%CI = 1.35, 1.51), and who watched television (Males:

AOR = 1.80, 95%CI = 1.64, 1.97; Females: AOR = 1.86, 95%CI = 1.75, 1.99) at least once a

week had higher odds of being covered by health insurance than men who did not. For wealth

status, we found that the richest men (AOR = 1.69, 95%CI = 1.37, 2.08) were those who

recorded the highest probability of being covered by health insurance. Among women, our

bivariable analysis showed that the odds of being covered by health insurance increased with

wealth status. This effect, however, changed in the multivariable analysis where women in all

other wealth quintiles (poorer, middle, richer, and richest) were respectively less likely to be

covered by health insurance compared with the poorest.

Discussion

In this study, we examined health insurance coverage among males and females in urban cen-

tres of 23 SSA countries. We found that the overall prevalence of health insurance coverage

was 11% among females and 14% among males. There were, however, variations in country-

level prevalence with the highest proportion being recorded in Ghana and the lowest in Benin.

The less than 15% coverage recorded in our study is worrying as it has negative implications

regarding the achievement of universal health coverage of at least 80% which SSA countries, as

well as other developing regions of the world, have committed to achieving as part of the global

sustainable development goals (SDGs).

The low coverage recorded in most of the countries could be attributed to the myriad of

challenges that bedevil the respective insurance schemes of these SSA countries. In Benin, for

instance, low capital investments, implementation challenges, and the fragmented nature of

existing health insurance policies make subscription to the schemes unattractive to indigenes.

The many challenges have even threatened the implementation of mandatory social insurance

for health called Assurance pour le Reinforcement du Capital Humain (ARCH) [25]. In

Kenya, high subscription cost, insurance fraud, and lack of knowledge of the populace on

health insurance, premium undercutting, poor underwriting, and negative perception of the

populace towards health insurance have been the factors hindering high coverage of health

insurance [26–30].

The less than 10% coverage we recorded in Nigeria could also be attributed to the systemic

challenges that have saddled social health insurance in the West African country for decades.

These included a lack of financial protection by health insurance from catastrophic out-of-

pocket payments by clients, lack of medical infrastructure and equipment, inequitable allocation

of resources for the provision of health insurance, corruption, low state spending on health,

poor quality of services provided, fragmentation of pooled funds, and inability to extend health

insurance coverage to the poor, vulnerable, and the informal sector (PVIS) [31–37].
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In our study, the probability of being covered by health insurance increased with the level

of education. Males and females with the highest levels of formal education, for instance, had

the highest odds of being covered by health insurance. In a sub-region where formal education

is now gradually gaining grounds especially for women [38, 39], this finding points to the

important role that formal education plays in positively informing the health decisions of

women as also realised in previous studies in SSA [40–47]. We found that the proportion and

the probability of being covered by health insurance among males and females were respec-

tively highest for those who were married. This finding could have been informed by the fact

that couples after getting married are more likely to start a family and, therefore may need to

get insurance coverage for unforeseen health challenges including sickness of a spouse, as well

as reduce household out-of-pocket payments on antenatal, delivery, and postnatal care [48].

We found that among women, the probability of being covered by health insurance

declined with increasing wealth status. This finding corroborates the observations made by

other studies [14, 49, 50] and implies that among women, health insurance policies are meet-

ing the pro-poor frameworks upon which they were designed. The poor in society do not have

the necessary financial strength to afford the cost of accessing health out-of-pocket and health

insurance schemes provide an affordable avenue for them in doing so [51, 52]. Among men,

however, we realised it was the richest who had the highest odds of being covered by health

insurance, a finding which negates the pro-poor design which underpins the set-up of these

schemes. A plausible explanation is the poor execution of healthcare policies such that the rich

(who are people capable of affording healthcare costs) prefer paying for healthcare out-of-

pocket, which is the main alternative to health insurance [50].

We found that the exposure of both males and females to mass media messages increased

the proportion and odds of insurance coverage in urban SSA. This may be attributed to the

fact that people in urban areas, who mostly listen to radio will be more encouraged to sub-

scribe to the national health insurance scheme after listening or reading about the benefits and

the importance of being covered by health insurance. The observation made in this study

points to the importance and the central role that the mass media plays in the dissemination

and consumption of health-related knowledge and policies as the media has been recognised

as a powerful tool in the dissemination and successful uptake of health interventions [53–57].

A key strength of our study is the use of multi-level analysis which ensured that we accounted

for confounding variables effectively. The fact that the DHS is conducted cross-sectionally,

however, introduces the possibility of recall bias into the data on the part of the respondents.

Conclusion

The coverage of health insurance in urban SSA is generally low. This has negative implications

for the achievement of universal health coverage by the year 2030. Interventions are, therefore,

needed by the respective countries to expand the coverage of health insurance. This can be

achieved through increased public education on the benefits of health insurance using the

mass media which we found to be an important factor associated with health insurance cover-

age. The focus of such mass media education could be on the less formally educated urban

dwellers, males in the lowest wealth quintile, and young adults (15–29 years).
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11. De Allegri M, Sauerborn R, Kouyaté B, Flessa S. Community health insurance in sub-Saharan Africa:

what operational difficulties hamper its successful development?. Tropical Medicine & International

Health. 2009 May; 14(5):586–96. https://doi.org/10.1111/j.1365-3156.2009.02262.x PMID: 19389037

12. Amu H, Dickson KS. Health insurance subscription among women in reproductive age in Ghana: do

socio-demographics matter?. Health economics review. 2016; 6(1):24. https://doi.org/10.1186/s13561-

016-0102-x PMID: 27325249

13. Larson PS. Access to Health Care in Sub-Saharan Africa: Challenges in a Changing Health Landscape

in a Context of Development. InHealth in Ecological Perspectives in the Anthropocene 2019 (pp. 95–

106). Springer, Singapore.

14. Amu H, Dickson KS, Kumi-Kyereme A, Darteh EKM. Understanding variations in health insurance cov-

erage in Ghana, Kenya, Nigeria, and Tanzania: Evidence from demographic and health surveys. PloS

One. 2018; 13(8):e0201833. https://doi.org/10.1371/journal.pone.0201833 PMID: 30080875

15. Otieno PO, Wambiya EO, Mohamed SF, Donfouet HP, Mutua MK. Prevalence and factors associated

with health insurance coverage in resource-poor urban settings in Nairobi, Kenya: a cross-sectional

study. BMJ Open. 2019; 9(12). https://doi.org/10.1136/bmjopen-2019-031543 PMID: 31843827

16. Falkingham J, Akkazieva B, Baschieri A. Trends in out-of-pocket payments for health care in Kyrgyz-

stan, 2001–2007. Health policy and planning. 2010; 25(5):427–36. https://doi.org/10.1093/heapol/

czq011 PMID: 20332252

17. Chakraborty N, Islam MA, Chowdhury RI, Bari W, Akhter HH. Determinants of the use of maternal

health services in rural Bangladesh. Health promotion international. 2003 Dec 1; 18(4):327–37. https://

doi.org/10.1093/heapro/dag414 PMID: 14695364

18. Acharya LB, Cleland J. Maternal and child health services in rural Nepal: does access or quality matter

more? Health policy and planning. 2000; 15(2):223–9. https://doi.org/10.1093/heapol/15.2.223 PMID:

10837046

19. World Health Organization (WHO). Hidden cities: unmasking and overcoming health inequities in urban

settings. Geneva: WHO; 2010.

20. Corsi DJ, Neuman M, Finlay JE, Subramanian SV. Demographic and health surveys: a profile. Interna-

tional journal of epidemiology. 2012 Nov 11; 41(6):1602–13. https://doi.org/10.1093/ije/dys184 PMID:

23148108

21. Aliaga, A.; Ruilin, R. Cluster optimal sample size for demographic and health surveys. In Proceedings of

the 7th International Conference on Teaching Statistics–ICOTS, Bahia, Brazil, 2–7 July 2006; 7: 2–7.

22. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The Strengthening the

Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting

observational studies. Bulletin of the World Health Organization. 2007; 85:867–72. https://doi.org/10.

2471/blt.07.045120 PMID: 18038077

23. Austin PC, Merlo J. Intermediate and advanced topics in multilevel logistic regression analysis. Statis-

tics in medicine. 2017 Sep 10; 36(20):3257–77. https://doi.org/10.1002/sim.7336 PMID: 28543517

24. Merlo J, Wagner P, Ghith N, Leckie G. An original stepwise multilevel logistic regression analysis of dis-

criminatory accuracy: the case of neighbourhoods and health. PloS one. 2016 Apr 27; 11(4): e0153778.

https://doi.org/10.1371/journal.pone.0153778 PMID: 27120054

25. Paul E, Wangbe JP, Fecher F, Bourgeois M. Budgeting challenges on the path towards universal health

coverage: the case of Benin. Health Economics Review. 2020 Dec; 10(1):1–8. https://doi.org/10.1186/

s13561-019-0259-1 PMID: 31916025

26. Kukla M, McKay N, Rheingans R, Harman J, Schumacher J, Kotloff KL et al. The effect of costs on Ken-

yan households’ demand for medical care: why time and distance matter. Health policy and planning.

2017; 32(10):1397–406. https://doi.org/10.1093/heapol/czx120 PMID: 29036378

27. Okungu V, Chuma J, McIntyre D. The cost of free health care for all Kenyans: assessing the financial

sustainability of contributory and non-contributory financing mechanisms. International journal for equity

in health. 2017; 16(1):39. https://doi.org/10.1186/s12939-017-0535-9 PMID: 28241826

28. Angima CB, Omondi MA. Nature of Fraud and its Effects in the Medical Insurance Sector in Kenya.

DBA Africa Management Review. 2016; 6(2).

29. Johnson MSK. Challenges in the uptake and provision of medical insurance in Kenya (Master’s thesis).

Nairobi: University of Nairobi; 2014.

30. Kubania BK. External environmental challenges affecting the performance of health insurance sub-sec-

tor in Kenya (Master’s thesis), Nairobi: University of Nairobi; 2011. http://erepository.uonbi.ac.ke/

handle/11295/11198

31. Onwujekwe O, Hanson K, Uzochukwu B. Examining inequities in incidence of catastrophic health

expenditures on different healthcare services and health facilities in Nigeria. PLoS One. 2012; 7(7):

e40811. https://doi.org/10.1371/journal.pone.0040811 PMID: 22815828

PLOS ONE Health insurance coverage in urban sub-Saharan Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0264162 March 4, 2022 12 / 14

https://doi.org/10.1111/j.1365-3156.2009.02262.x
http://www.ncbi.nlm.nih.gov/pubmed/19389037
https://doi.org/10.1186/s13561-016-0102-x
https://doi.org/10.1186/s13561-016-0102-x
http://www.ncbi.nlm.nih.gov/pubmed/27325249
https://doi.org/10.1371/journal.pone.0201833
http://www.ncbi.nlm.nih.gov/pubmed/30080875
https://doi.org/10.1136/bmjopen-2019-031543
http://www.ncbi.nlm.nih.gov/pubmed/31843827
https://doi.org/10.1093/heapol/czq011
https://doi.org/10.1093/heapol/czq011
http://www.ncbi.nlm.nih.gov/pubmed/20332252
https://doi.org/10.1093/heapro/dag414
https://doi.org/10.1093/heapro/dag414
http://www.ncbi.nlm.nih.gov/pubmed/14695364
https://doi.org/10.1093/heapol/15.2.223
http://www.ncbi.nlm.nih.gov/pubmed/10837046
https://doi.org/10.1093/ije/dys184
http://www.ncbi.nlm.nih.gov/pubmed/23148108
https://doi.org/10.2471/blt.07.045120
https://doi.org/10.2471/blt.07.045120
http://www.ncbi.nlm.nih.gov/pubmed/18038077
https://doi.org/10.1002/sim.7336
http://www.ncbi.nlm.nih.gov/pubmed/28543517
https://doi.org/10.1371/journal.pone.0153778
http://www.ncbi.nlm.nih.gov/pubmed/27120054
https://doi.org/10.1186/s13561-019-0259-1
https://doi.org/10.1186/s13561-019-0259-1
http://www.ncbi.nlm.nih.gov/pubmed/31916025
https://doi.org/10.1093/heapol/czx120
http://www.ncbi.nlm.nih.gov/pubmed/29036378
https://doi.org/10.1186/s12939-017-0535-9
http://www.ncbi.nlm.nih.gov/pubmed/28241826
http://erepository.uonbi.ac.ke/handle/11295/11198
http://erepository.uonbi.ac.ke/handle/11295/11198
https://doi.org/10.1371/journal.pone.0040811
http://www.ncbi.nlm.nih.gov/pubmed/22815828
https://doi.org/10.1371/journal.pone.0264162


32. Onwujekwe O, Ezumah N, Mbachu C, Obi F, Ichoku H, Uzochukwu B, et al. Exploring effectiveness of

different health financing mechanisms in Nigeria; what needs to change and how can it happen?. BMC

health services research. 2019; 19(1):661. https://doi.org/10.1186/s12913-019-4512-4 PMID:

31519181

33. Obansa SA, Orimisan A. Health care financing in Nigeria: prospects and challenges. Mediterranean

Journal of social sciences. 2013; 4(1):221–36.

34. Etiaba E, Onwujekwe O, Honda A, Ibe O, Uzochukwu B, Hanson K. Strategic purchasing for universal

health coverage: examining the purchaser-provider relationship within a social health insurance scheme

in Nigeria. BMJ global health. 2018; 3(5):e000917. https://doi.org/10.1136/bmjgh-2018-000917 PMID:

30483406

35. Adefolaju T. Repositioning Health Insurance in Nigeria: Prospects and Challenges. International Journal

of Health Sciences. 2014; 2(2):151–62.

36. Aregbeshola BS, Khan SM. Predictors of enrolment in the National Health Insurance Scheme among

women of reproductive age in Nigeria. International journal of health policy and management. 2018; 7

(11):1015. https://doi.org/10.15171/ijhpm.2018.68 PMID: 30624875

37. Okpani AI, Abimbola S. Operationalizing universal health coverage in Nigeria through social health

insurance. Nigerian medical journal: journal of the Nigeria Medical Association. 2015; 56(5):305. https://

doi.org/10.4103/0300-1652.170382 PMID: 26778879

38. Nnyanzi JB, Kilimani N. Estimation of Disaggregated Impacts of Education Expansion on Economic

Growth in Sub-Saharan Africa. Modern Economy. 2018 Dec 3; 9(12):2119–49.

39. Campaign for Female Education (CAMFED). When you educate a girl, everything changes; 2019.

https://camfed.org/why-girls-education/

40. Dickson KS, Adde KS, Amu H. What influences where they give birth? Determinants of place of delivery

among women in rural Ghana. International Journal of reproductive medicine. 2016. https://doi.org/10.

1155/2016/7203980 PMID: 28101522

41. Pierce H, Gibby AL, Forste R. Caregiver decision-making: household response to child illness in sub-

Saharan Africa. Population research and policy review. 2016; 35(5):581–97. https://doi.org/10.1007/

s11113-016-9396-y PMID: 28794575

42. Alemayehu M, Meskele M. Health care decision making autonomy of women from rural districts of

southern Ethiopia: a community based cross-sectional study. International journal of women’s health.

2017; 9:213. https://doi.org/10.2147/IJWH.S131139 PMID: 28458582

43. Amu H, Diclson KS. Effects of Spatial Location and Household Wealth on the Utilisation of Skilled Birth

Attendants at Delivery Among Women in Rural Ghana. Ghana Journal of Geography. 2018; 10(1):58–

77.

44. Dansou J, Adekunle AO, Arowojolu AO. Factors associated with antenatal care services utilisation pat-

terns amongst reproductive age women in Benin Republic: an analysis of 2011/2012 Benin republic’s

demographic and health survey data. Nigerian Postgraduate Medical Journal. 2017; 24(2):67. https://

doi.org/10.4103/npmj.npmj_16_17 PMID: 28762359

45. Darteh EK, Dickson KS, Doku DT. Women’s reproductive health decision-making: A multi-country anal-

ysis of demographic and health surveys in sub-Saharan Africa. PloS One. 2019; 14(1):e0209985.

https://doi.org/10.1371/journal.pone.0209985 PMID: 30625212

46. Bado AR, Susuman AS. Women’s education and health inequalities in under-five mortality in selected

sub-Saharan African countries, 1990–2015. PloS One. 2016 Jul 21; 11(7):e0159186. https://doi.org/10.

1371/journal.pone.0159186 PMID: 27442118

47. Akuoko CP, Armah E, Sarpong T, Quansah DY, Amankwaa I, Boateng D. Barriers to early presentation

and diagnosis of breast cancer among African women living in sub-Saharan Africa. PloS One. 2017; 12

(2):e0171024. https://doi.org/10.1371/journal.pone.0171024 PMID: 28192444

48. Badu E, Agyei-Baffour P, Ofori Acheampong I, Preprah Opoku M, Addai-Donkor K. Households socio-

demographic profile as predictors of health insurance uptake and service utilization: a cross-sectional

study in a municipality of Ghana. Advances in Public Health. 2018 Oct; 2018. https://doi.org/10.1155/

2018/1893562 PMID: 31236422

49. Crimmel BL. Health insurance coverage and income levels for the US noninstitutionalized population

under age 65, 2001. Medical Expenditure Panel Survey, Agency for Healthcare Research and Quality;

2004.

50. Kotoh AM, Van der Geest S. Why are the poor less covered in Ghana’s national health insurance? A

critical analysis of policy and practice. International journal for equity in health. 2016 Dec; 15(1):1–1.

https://doi.org/10.1186/s12939-016-0320-1 PMID: 26911139

PLOS ONE Health insurance coverage in urban sub-Saharan Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0264162 March 4, 2022 13 / 14

https://doi.org/10.1186/s12913-019-4512-4
http://www.ncbi.nlm.nih.gov/pubmed/31519181
https://doi.org/10.1136/bmjgh-2018-000917
http://www.ncbi.nlm.nih.gov/pubmed/30483406
https://doi.org/10.15171/ijhpm.2018.68
http://www.ncbi.nlm.nih.gov/pubmed/30624875
https://doi.org/10.4103/0300-1652.170382
https://doi.org/10.4103/0300-1652.170382
http://www.ncbi.nlm.nih.gov/pubmed/26778879
https://camfed.org/why-girls-education/
https://doi.org/10.1155/2016/7203980
https://doi.org/10.1155/2016/7203980
http://www.ncbi.nlm.nih.gov/pubmed/28101522
https://doi.org/10.1007/s11113-016-9396-y
https://doi.org/10.1007/s11113-016-9396-y
http://www.ncbi.nlm.nih.gov/pubmed/28794575
https://doi.org/10.2147/IJWH.S131139
http://www.ncbi.nlm.nih.gov/pubmed/28458582
https://doi.org/10.4103/npmj.npmj%5F16%5F17
https://doi.org/10.4103/npmj.npmj%5F16%5F17
http://www.ncbi.nlm.nih.gov/pubmed/28762359
https://doi.org/10.1371/journal.pone.0209985
http://www.ncbi.nlm.nih.gov/pubmed/30625212
https://doi.org/10.1371/journal.pone.0159186
https://doi.org/10.1371/journal.pone.0159186
http://www.ncbi.nlm.nih.gov/pubmed/27442118
https://doi.org/10.1371/journal.pone.0171024
http://www.ncbi.nlm.nih.gov/pubmed/28192444
https://doi.org/10.1155/2018/1893562
https://doi.org/10.1155/2018/1893562
http://www.ncbi.nlm.nih.gov/pubmed/31236422
https://doi.org/10.1186/s12939-016-0320-1
http://www.ncbi.nlm.nih.gov/pubmed/26911139
https://doi.org/10.1371/journal.pone.0264162


51. Amu H, Dickson KS. Health insurance subscription among women in reproductive age in Ghana: do

socio-demographics matter?. Health Economics Review. 2016 Dec; 6(1):1–8. https://doi.org/10.1186/

s13561-016-0080-z PMID: 26743635

52. Aryeetey GC, Westeneng J, Spaan E, Jehu-Appiah C, Agyepong IA, Baltussen R. Can health insurance

protect against out-of-pocket and catastrophic expenditures and also support poverty reduction? Evi-

dence from Ghana’s National Health Insurance Scheme. International journal for equity in health. 2016

Dec 1; 15(1):116. https://doi.org/10.1186/s12939-016-0401-1 PMID: 27449349

53. Naveena N. Importance of mass media in communicating health messages: An analysis. IOSR Journal

of Humanities and Social Science (IOSRJHSS) Volume. 2015 Feb; 20:36–41.

54. Saraf RA, Balamurugan J. The role of mass media in health care development: A review article. Jour

Mass Comm. 2018; 5(1&2):39–43.

55. Sivaneswaran S, Chong GT. Investing in professional advocacy: a case study of a successful fluori-

dation campaign in rural New South Wales, Australia. Community Dent Health. 2011; 28(3):243–7

PMID: 21916362

56. Bou-Karroum L, El-Jardali F, Hemadi N, Faraj Y, Ojha U, Shahrour M, et al. Using media to impact

health policy-making: an integrative systematic review. Implementation Science. 2017 Dec 1; 12(1):52.

https://doi.org/10.1186/s13012-017-0581-0 PMID: 28420401

57. Cătălin BA, CherecheşRM, Moşteanu O. The mass media influence on the impact of health policy.

Transylvanian Review of Administrative Sciences. 2007; 3(19):15–20.

PLOS ONE Health insurance coverage in urban sub-Saharan Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0264162 March 4, 2022 14 / 14

https://doi.org/10.1186/s13561-016-0080-z
https://doi.org/10.1186/s13561-016-0080-z
http://www.ncbi.nlm.nih.gov/pubmed/26743635
https://doi.org/10.1186/s12939-016-0401-1
http://www.ncbi.nlm.nih.gov/pubmed/27449349
http://www.ncbi.nlm.nih.gov/pubmed/21916362
https://doi.org/10.1186/s13012-017-0581-0
http://www.ncbi.nlm.nih.gov/pubmed/28420401
https://doi.org/10.1371/journal.pone.0264162

