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Abstract 
 
Objective 
Rwanda has expanded mutual health insurance considerably in recent years, which has a great 
potential for making health services more accessible. In this paper, we examine the impact of 
mutual health insurance (MHI) on utilization of health services and financial risk protection.  
 
Methods 
We used data from a nationally representative survey from 2005-2006. We analysed this data 
through summary statistics as well as regression models.  
 
Findings 
Our statistical modelling shows that MHI coverage is associated with significantly increased 
utilization of health services when they are needed. Indeed, individuals in households that had MHI 
coverage used health services twice as much as those in households that had no insurance coverage. 
Additionally, it is also associated with a higher degree of financial risk protection and the incidence 
of catastrophic health expenditure was almost four times higher in households with no coverage. 
Nonetheless, the limitations of the MHI coverage also become apparent.  
 
Conclusion 
These promising results strongly indicate that MHI has had a strong positive impact on access to 
health care and can continue to improve health of Rwandans even more if its limitations are 
addressed further. 



Introduction  

Health spending through out-of-pocket payment (OOP) is not always easy to cope with. Households 
may encounter financial hardship and poverty as a result. In fact, over 150 million people face 
catastrophic health expenditure every year and 100 million fall into poverty worldwide after paying 
for health care [1]. Thus, benefiting from health care remains difficult or impossible for many 
households because of financial barriers. Universal coverage and access to health insurance, with an 
important degree of prepayment, is an important policy objective that could improve financial 
protection for many. This was confirmed by health leaders in a resolution at the World Health 
Assembly in 2005 [2]. 

There are different strategies for increasing prepayment and reaching universal coverage. [3]. Tax-
based systems, social health insurance systems or mixed systems commonly exist in most 
developed countries which have reached universal coverage. However, for developing countries, 
transition strategies are usually needed. These strategies include different prepayment mechanisms 
to reduce OOP and improve access to care, such as mutual health insurance (MHI). However, MHI 
has often been small scale [4]. Its sustainability and financial risk pooling capacities are considered 
limited when compared to nationwide schemes. Nonetheless, it can be a first step towards universal 
coverage for certain countries [3, 5, 6]. In fact, a few countries such as Rwanda, have now managed 
to scale up MHI.  This paper contributes to the evidence on MHI by examining and its effect on 
utilization and financial risk protection at the national level by analysing survey data from Rwanda.  

Mutual health insurance in Rwanda 

Over the last years, Rwanda has seen an important increase in its expenditure on health with total 
health expenditure (THE) per capita increasing from US$ 17 in 2003 to US$ 34 in 2006. Public 
sources accounted for the majority of THE. Households contributed for 26% of THE through OOP 
[7]. In its efforts to improve access, the country has developed a comprehensive health sector 
strategic plan. A major focus of this plan is the expansion of health insurance to the informal sector 
through MHI [8]. 

Building on the experience of earlier pilots, the government supported start-up initiatives and over 
100 MHI schemes were created between 2000 and 2003 [9-12]. Population coverage increased 
continuously during this period and was estimated to have reached 27% in 2004 [13]. MHI was 
further scaled up in 2005 with the support of external funding [14]. The aim of this expansion was 
to rapidly increase membership of vulnerable groups through premium subsidies and strengthen 
administrative capacities and pooling mechanisms [13, 15]. By 2007, around 74% of the population 
had some form of health insurance cover [13].Further, in 2008, a formal legal framework for MHI 
was created with the adoption of a law on mutual health insurance. This set a new milestone 
towards universal coverage by making health insurance compulsory. This law also introduced 
formal cross-subsidization between existing health insurance schemes leading the way forward for a 
possible national pool.   

Currently, MHI membership remains voluntary in practice, although the 2008 law stipulates the 
need for all Rwandans to be part of an insurance scheme. For non-subsidized members, premiums 
are paid annually and were US$ 1.8 per person per year in 2006. Co-payments at the health centre 
level are a flat rate of US$ 0.4 per visit and 10% of costs at the hospital level. Premiums are 
collected by community health workers and transferred to a district level MHI fund, which is also 
subsidized by other sources including the government, and pays for health services on a fee-for-
service basis [13].  

Previous research on the MHI in Rwanda has looked at topics such as the community participation 
issues, institutional arrangements as well as contribution to the scheme [5, 7, 9, 16]. Of particular 
relevance to this paper is a study of 3 pilot districts that was conducted in 2000. It found that 
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uninsured households had a lower utilization rate and encountered more out-of-pocket payments as 
compared to households who were MHI members [17, 18]. Our analysis is novel as the scheme has 
morphed significantly these since 3 pilot projects were examined. This nationally representative 
study also looks at the incidence of catastrophic health expenditure and degree of financial risk 
protection offered by MHI in addition to MHI's effect on utilization. This research will guide 
policymakers and provide useful insights within the Rwandan context as well as for other countries 
that are considering moving towards universal coverage through similar models. 

The paper continues with Section 2, which describes the data and methodology in detail.  Section 3 
presents the results from the analysis and Section 4 discusses the findings and links them those to 
the current policy dialogue in Rwanda.  

Materials and methods 

The data used for this analysis is from the Integrated Living Conditions Survey 2005-2006 (EICV2) 
conducted by the National Institute of Statistics of Rwanda [19]. This nationally representative 
survey gathered data from over 6800 households and around 34,000 individuals. Information was 
collected at the household and the individual level.  

Household level information included consumption expenditures on food, non-food items and out-
of-pocket health expenditures including: consultation; laboratory tests; hospitalization; and 
medication costs. Individual level information included socio-economic indicators and insurance 
status, self-reported health need and utilization of services. The recall period for utilization of 
services was 2 weeks. Different recall periods from the survey were used to improve reliability of 
OOP data. These were 2 weeks for outpatient services expenditure and 12 months for inpatient 
services expenditure. 

We explored the relationship between MHI insurance and utilization of health services and financial 
risk protection among MHI members and the non-insured population. We excluded the population 
covered by other insurance schemes, who not are not considered eligible for MHI. Health insurance 
coverage was modelled as the household head's coverage. The quintile variable was defined on the 
basis of household expenditure. The statistical analysis was carried out using StataCorp'a Stata 9.2.  

Utilization  

We modelled the relationship between MHI and the use of health services at the individual level in 
the subpopulation described earlier who reported need. In this context, utilization included 
outpatient and inpatient services, but excluded care provided exclusively at pharmacies. We used a 
logistic regression model with a binary utilization variable as the dependent variable. The model 
takes the form:  

BX
use

use





)0Pr(

)1Pr(
ln  

In this model use=0 represents the base group of individuals who did not use any health services 
and use=1 is the group of individuals who used health services. X is a vector of explanatory 
variables and B

 
is a vector of coefficients for X. The covariates considered included age, sex, 

whether the household head had completed primary education, household size, household 
expenditure quintile, region, household insurance status and the interaction of household insurance 
status with expenditure quintile. We tested for endogeneity between insurance and utilization using 
the Durbin-Wu-Hausman test, which showed no significance (26). 
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Financial risk protection 

Household financial burden was measured by the out-of-pocket health expenditure (OOP) as a share 
of its capacity to pay (CTP), which is a household's non-subsistence spending [20]. An ordered logit 
model was used to explore the relationship between MHI and the financial burden of households. 
The dependent variable in the regression was household financial burden (OOP/CTP) which was 
grouped into 4 categories: 0-10%; 10%-20%: 20-40%; and 40% and higher. The covariates 
considered included: sex of the household head, whether the household had members under 5 years 
of age, whether the household had members over 65 years of age, whether the household head had 
completed primary education, household size, household expenditure quintile, region and household 
health insurance status. This model was at the household level and once again, households covered 
by other health insurance schemes were not included.  

The model took on the form: 

)X Pr() Pr(OOP/CTP 1 iki kBki    

Where Pr(OOP/CTP=i) is the probability of OOP/CTP being i relative to the cut-off points k 
estimated for a common vector X and its coefficients B corresponding to the particular k's. We 
tested for endogeinty between insurance and OOP/CTP using the Durbin-Wu-Hausman test, which, 
once again, showed no significance [17]. It should be noted that this model tries to take into account 
increased utilization through using the whole sample rather than just households that reported using 
services.  

Socioeconomic characteristics 

Socioeconomic characteristics of survey sample are shown in table below. About 29% of 
households had a household head who had completed at least primary education. The geographical 
distribution of sampled individuals was even across the regions. The elderly, defined here as being 
65 years of age or older constituted only around 3% of the population. 

Table 1: Socio-economic characteristics of the survey sample 

Variable Mean 95% Confidence interval 
Household size 5.0 4.9 5.1
Household head with completed primary education 26.4% 25.4% 27.5%
Kigali 9.4% 8.7% 10.0%
Southern province 26.4% 25.3% 27.4%
Western province 23.7% 22.7% 24.7%
Eastern province 18.3% 17.4% 19.3%
Northern province 22.3% 21.3% 23.2%
Individual under 5 years of age 16.5% 16.1% 16.8%
Household annual expenditure (USD)a 1297 1230 1362
Household annual capacity-to-pay (USD)a 929 864 994
Individual 65 years and over of age 3.1% 2.9% 3.3%
Individual male 47.4% 46.9% 48.0%
aexchange rate from 2006: 1US$=551.7 
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Results 

General results 

MHI coverage in the whole population was 36.6% when the survey was conducted as shown in 
Table 2. Richer households were more likely to be enrolled in MHI. Comparatively, other insurance 
schemes, including RAMA, only covered 4.7% of households.  

Table 2: Health insurance coverage of households by quintile 

Population quintile 
No 

insurance 
MHI Other 

insurance 
Quintile 1 71.1% 26.6% 2.3%
Quintile 2 64.2% 32.7% 3.1%
Quintile 3 55.4% 42.0% 2.6%
Quintile 4 52.2% 44.4% 3.4%
Quintile 5 50.5% 37.4% 12.1%
Total 58.7% 36.6% 4.7%
 

Utilization 

Around 20.4% of the population reported needing health services in the 2 weeks prior to being 
interviewed. Differences in self-reported need for health care were not significant across quintiles. 
However, people in insured households reported significantly less need for services. In total, less 
than half of the population that reported used health services (that were not exclusive pharmacy 
care). Richer quintiles were more likely to use health services. Those with MHI insurance were 
significantly more likely to use health services than the non-insured given need.  

Table 3: Self-reported need for health care and health services use by quintile and insurance status  

 Reported 
need 

Use of health services given need 

Expenditure quintile   
Quintile 1 19.8% 19.8% 
Quintile 2 20.3% 26.0% 
Quintile 3 20.8% 33.3% 
Quintile 4 20.5% 36.0% 
Quintile 5 20.6% 43.8% 
   
Insurance status   
No insurance 22.1% 25.8% 
With MHI 18.1% 52.0% 
Other Insurance 19.2% 41.5% 
Total 20.4% 32.4% 
 

The effect of MHI was further examined by performing a logistic regression on the use of health 
services by individuals within the population eligible for MHI coverage who reported the need in 
the preceding 2 weeks. Table 4 shows the results of the regression. The probability of utilization 
increased with MHI coverage after taking into account age, expenditure quintile, education of the 
head of the household and living in the Northern region. Individuals over 65 years old were less 
likely to use services, whereas users under 5 years old more likely to them. There was a negative 
interaction effect between MHI insurance and being in the richest quintile, which means that 
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utilisation is less than would otherwise be expected for these individuals. The other covariates were 
not significant.  

Table 4: Logit regression results for use of health services for the defined subpopulation 

Regression results   
Independent variables Coefficient Linearized Std. Error
Under 5 years 0.548** 0.067 
65 or more years -0.358** 0.139 
Male individual 0.006 0.058 
Head with primary education 0.131* 0.080 
Household size 0.008 0.015 
Quintile 2 0.407** 0.152 
Quintile 3 0.806** 0.152 
Quintile 4 0.819** 0.152 
Quintile 5 1.174** 0.155 
Kigali 0.110 0.123 
Southern Province -0.043 0.099 
Western Province 0.124 0.100 
Northern Province 0.400** 0.112 
MHI 0.900** 0.200 
Interaction of quintile 2 & MHI -0.195 0.258 
Interaction of quintile 3 & MHI -0.376 0.247 
Interaction of quintile 4 & MHI -0.205 0.247 
Interaction of quintile 5 & MHI -0.507* 0.242 
Regression details   
Number of strata 1
Number of PSUs 3875
Number of observations 6683
Design df 3874
F(18,3857) 17.79
Prob > F 0.000

* p≤0.1** p≤0.01 

Financial risk protection 

Table 5 shows OOP on health services by households according to quintile and health insurance 
status. Average household OOP was of US$ 31.2, which represented 5.3% of capacity-to-pay. 
Households in the richest quintile spent on average US$ 85.5, compared to only US$ 6.6 for 
households in the poorest quintile. Conversely, these correspond respectively to 3.4% and 6.2% of 
CTP. MHI insured households spent significantly less on OOP: only 3.5% of their CTP compared 
to 6.6% for non-insured households.  

Many households had a significantly higher financial burden. Overall, it exceed 10% for 16.2% of 
households, 20% for 8.7% of households and 40% for 2.9% of households. Whereas the 40% 
threshold is considered as being catastrophic health expenditure, the lower thresholds are also 
indicative of a substantial burden on households.  

Among just households who reported OOP, its financial burden was much higher. Indeed, 32.2% 
spend over 10%, 17.3% over the 20%, and 5.8% over the 40% of their CTP (Table 5). Households 
insured with MHI had a lower financial burden, with only 20.1 % of them spending over 10% 
compared to 41.6% for non-insured. This ratio was 9.0% compared to 23.6% for the 20% threshold 
and 2.2% compared to 8.6% for the 40% threshold. The differences between richer and poorer 
households were also more accentuated when only households who reported OOP were considered.  
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Table 5: Households' out-of-pocket payments and percentage of households whose payments 
exceeded different thresholds by quintile and insurance status 

 Out-of-pocket expenditure 
 

 Out-of-pocket expenditure as 
a share of capacity-to-pay 

 Annual 
[in 

US$]a 

 [ in % of 
capacity-to-pay] 

 >10% >20% >40% 

Population quintile        
Quintile 1 19.2  18.0%  53.8% 35.3% 14.0% 
Quintile 2 28.6  14.1%  43.8% 24.7% 8.4% 
Quintile 3 41.1  11.5%  35.9% 19.7% 5.1% 
Quintile 4 50.7  7.9%  24.4% 10.4% 3.3% 
Quintile 5 138.5  5.5%  16.2% 6.4% 2.5% 
        
Insurance status        
No insurance 70.3  13.4%  41.6% 23.6% 8.6% 
With MHI 43.7  6.8%  20.1% 9.0% 2.2% 
Other Insurance 111.4  5.3%  14.9% 6.3% 0.9% 
Total 62.1  10.5%  32.2% 17.3% 5.8% 
aexchange rate: 1US$=551.75 

The effect of MHI coverage on household financial burden was also examined through modelling 
household out-of-pocket payments as a share of capacity-to-pay. This was grouped into 4 ordered 
categories: 0-10%, 20%-30% 30%-40% and 40% and above. The results from the regression are 
shown in Table 6. They demonstrate that in addition to MHI coverage, being in quintile 4, being in 
quintile 5 or living in the Northern Region was associated with a lower household financial burden. 
However, having a household member under the age of 5 or living in the Southern province was 
associated with a higher burden. The other covariates were not significant.  

Table 6: Ordered logistic regression results for out-of-pocket payments as a share of capacity-to-
pay  

Regression results   
Independent variables Coefficient Robust Std. Err. 
Male household head 0.052 0.089 
Household with member over 65 years  -0.036 0.118 
Household with member under 5 years 0.456** 0.088 
Head with primary education -0.157 0.088 
Household size -0.006 0.017 
Quintile 2 0.060 0.109 
Quintile 3 0.124 0.109 
Quintile 4 -0.202* 0.118 
Quintile 5 -0.453** 0.137 
Kigali -0.194 0.142 
Southern Province 0.194* 0.101 
Western Province 0.041 0.108 
Northern Province -0.260* 0.125 
MHI -0.787* 0.083 
   
/cut1 1.531 0.137 
/cut2 2.258 0.143 
/cut3 3.421 0.155 
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Regression details   
Log pseudolikelihood -3933.180  
Number of obs 6512  
Wald chi2(10) 196.87  
Prob > chi2 0.000  
Pseudo R2 0.0299  
* p<0.1, ** p<0.01 

Discussion 

The analysis found that less than half of the individuals who reported the need to seek care actually 
did so at the providers considered here. The pattern of health services use was also different among 
the insured and non-insured, as well between the poor and rich. 2.9% of all households faced 
catastrophic health expenditure in 2006, which corresponds to around 280,000 people. Among only 
households that reported OOP, 5.8% faced catastrophic health expenditure.  

MHI is not only associated with higher utilization, but also with better financial risk protection for 
households. Indeed, MHI insured individuals who needed services were more likely to use services 
irrespective of wealth. In fact, MHI has a higher impact on utilization in lower quintiles than the 
highest quintile. This characteristic suggests that the MHI system in Rwanda will inherently 
decrease the existing utilization gap between the poor and the rich. Our model also showed that 
MHI insurance was strongly associated with a lower household financial burden. These results 
show that expansion of MHI will certainly be beneficial to improving access.  

However, there is also evidence of limited nature of the protection currently offered by MHI. Even 
among the MHI insured, unmet need was still more than 40%. In addition, one-fifth of households 
with MHI who sought care still faced household financial burden exceeding 10%. These results 
imply that despite the advantages of MHI coverage as compared to having no insurance, there is 
still significant room for improving the MHI benefit package.  

Lastly, whereas we think the results presented in this paper are robust, it should nonetheless be kept 
in mind that the data used for this study is from 2005-2006. MHI has expanded rapidly since then 
and as such some new features or impacts may not be captured in this analysis. 

Conclusions 

Our results find that many households in Rwanda did not seek care when needed and while others 
were pushed into financial hardship as a result of seeking care. These effects are particularly 
accentuated for the poor and the uninsured. Indeed, MHI coverage was strongly associated with a 
reduction in unmet need and risk of catastrophic expenditure. Nonetheless, the MHI benefit package 
may require some further enhancement. Longer-term financial sustainability of the scheme also 
needs to be considered in light of this and innovative ways to raise further resources may be needed. 
Continued expansion of MHI, as supported by these results, may also require further organizational 
strengthening to ensure that gains from it are maximized. 
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