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Rainer Sauerborn2

1Department of Global Health and Population, Harvard School of Public Health, Boston, MA, USA, 2Institute of Public Health, University of
Heidelberg, Germany and 3Nouna Health Research Center, Ministry of Health, Burkina Faso

*Corresponding author. Institute of Public Health, University of Heidelberg, INF 365, 69120 Heidelberg, Germany. Tel: (þ49) 6221 568 247.
E-mail: jakerobyn@gmail.com

Accepted 31 January 2011

Objective This study examines the role of community-based health insurance (CBHI) in

influencing health-seeking behaviour in Burkina Faso, West Africa.

Community-based health insurance was introduced in Nouna district, Burkina

Faso, in 2004 with the goal to improve access to contracted providers based at

primary- and secondary-level facilities. The paper specifically examines the effect

of CBHI enrolment on reducing the prevalence of seeking modern and

traditional methods of self-treatment as the first choice in care among the

insured population.

Methods Three stages of analysis were adopted to measure this effect. First, propensity

score matching was used to minimize the observed baseline differences between

the insured and uninsured populations. Second, through matching the average

treatment effect on the treated, the effect of insurance enrolment on health-

seeking behaviour was estimated. Finally, multinomial logistic regression was

applied to model demand for available health care options, including no

treatment, traditional self-treatment, modern self-treatment, traditional healers

and facility-based care.

Results For the first choice in care sought, there was no significant difference in the

prevalence of self-treatment among the insured and uninsured populations,

reaching over 55% for each group. When comparing the alternative option of no

treatment, CBHI played no significant role in reducing the demand for self-care

(either traditional or modern) or utilization of traditional healers, while it did

significantly increase consumption of facility-based care. The average treatment

effect on the treated was insignificant for traditional self-care, modern self-care

and traditional healer, but was significant with a positive effect for use of facility

care.

Discussion While CBHI does have a positive impact on facility care utilization, its effect on

reducing the prevalence of self-care is limited. The policy recommendations for

improving the CBHI scheme’s responsiveness to population health care demand

should incorporate community-based initiatives that offer attractive and appro-

priate alternatives to self-care.
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KEY MESSAGES

� Community-based health insurance plays a substantial role in increasing access to facility-based care, but an insignificant

role in reducing unsupervised self-treatment of acute illnesses.

� Community financing schemes may be ineffective in limiting consumption of services and medication accessed from the

informal health sector.

Introduction
In recent years, the role of community-based health insurance

(CBHI) in improving access to the formal health sector in

low-income countries has been widely discussed (Russell et al.

1995; Mathiyazaghan 1998; Preker et al. 2002; Ekman 2004;

Jütting 2004; Dror et al. 2007; Gnawali et al. 2008). The

introduction of prepayment schemes in such settings aims to

meet several goals, often with the intention of crossing several

hurdles with one leap. Two explicit objectives of community

financing schemes include the reduction of financial barriers to

appropriate care and an increase in accessibility to contracted

facility-based care (Preker et al. 2002; Ekman 2004; Jütting

2004; Smith and Sulzbach 2008). Yet a third implicit objective

is rarely discussed. By improving access to and increasing

utilization rates for the formal health sector, such interventions

may have the ability to reduce consumption of informal, often

ill-advised care through self-medication and treatment within

the household.

Rationale for community-based health insurance

In many resource-poor settings, access to affordable and

appropriate health care remains a major concern, with

out-of-pocket expenditure for health care a major cause of

impoverishment (Meessen et al. 2003; Frenk et al. 2006;

McIntyre et al. 2006). One way to facilitate access to care and

reduce unpredictable expenditure patterns is through an insur-

ance mechanism, whereby risks are shared and financial inputs

pooled (Abel-Smith and Dua 1988; Bennett and Gilson 2001;

Carrin et al. 2005). Yet in low-income countries, the majority of

the population works in the informal sector, with an insuffi-

cient tax base to develop formal health insurance schemes

(Carrin et al. 2005). Community-based health insurance (CBHI)

has been seen as an attractive solution to this problem and an

alternative to out-of-pocket payments which have major con-

sequences for the poor (Ekman 2004; Jütting 2004). Through

enrolment in community financing schemes, payment is

disassociated from the use of the health services, creating a

financial buffer between service fees and seasonal fluctuations

in income (Diop et al. 2000; McCord 2000; Preker et al. 2002).

This is important principally in sub-Saharan Africa, where a

large proportion of the population is active in rain-fed

agriculture.

Hazardous medical care within the informal sector is of

particular concern in sub-Saharan Africa, where infectious

diseases such as malaria, diarrhoeal diseases and

lower-respiratory infections still constitute the primary burden

of illness (WHO 2008) and are commonly treated through

unsupervised self-medication. Such treatment often leads to

delays in accessing rational, appropriate care within the formal

health sector, to over-prescribing and at times can even be

life-threatening for childhood illnesses (Beiersmann et al. 2007).

Until now, there has been limited discussion on how enrolment

in community financing schemes affects the consumer’s deci-

sion to seek other methods of care, such as self-treatment and

traditional healers.

The prevalence of self-treatment in low-income
settings

Evidence suggests that self-treatment, or the seeking and

consuming of unregulated care outside the formal health

sector, can play a primary role in delaying access to professional

medical attention (Kaseje et al. 1987; Ejov et al. 1999).

Self-treatment has been previously defined as any treatment

that does not involve consulting a health care provider or

traditional healer (McCombie 2002). Modern methods of

self-treatment include purchasing western medicine at local

markets, private pharmacies or public pharmacies without the

consultation of a health care provider. Methods also include

informal consultations by pharmacists and local medicine

sellers, as well as the use of leftover medication from previous

consultations at health facilities. Traditional methods of

self-care involve utilization of pharmacopoeia products, such

as local plant and herbal remedies that are either prepared by

members of the household or purchased from local suppliers. In

Burkina Faso, traditional treatments usually comprise oral and/

or skin applications of extracts from eucalyptus plants, acacia,

citronella, papaya, guava and the neem tree (Okrah et al. 2002).

Often, including in the case of malaria, self-treatment with

western medicine can be inappropriate and sub-optimal

(McCombie 1996; Théra et al. 2000; Deressa et al. 2003;

Muller et al. 2004), leading to the development of drug-resistant

parasite strains and adverse health effects due to inappropriate

dosages (WHO 2000; Malaria Knowledge Programme 2005).

Equally hazardous, use of traditional medicine has been linked

to delays in seeking formal care and at times can be life

threatening (Beiersmann et al. 2007). Studies from countries in

sub-Saharan Africa present self-treatment of malaria rates

ranging from 4% to 87% (McCombie 1996). Socio-economic and

demographic factors are often related to self-treatment, but

vary greatly from country to country. Self-treatment with

western medicine has been linked to high socio-economic

status in Bombay, India (Kamat and Nichter 1998), low

socio-economic status in Kerala, India (Saradamma et al.

2000), and to males and single people in Nigeria (Brieger

et al. 1986). High prevalence of self-treatment with western

medicine has also been linked to urban areas in Kenya

(Brinkmann and Brinkmann 1991) and Ghana (Agyepong

and Manderson 1994). In Burkina Faso, the most common

reason for self-treatment was confidence in treating the disease

(Mugisha et al. 2002).
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Objective

This study examines the role of CBHI in influencing

health-seeking behaviour in Burkina Faso, West Africa. Given

the fact that CBHI schemes aim to improve access to formal,

facility-based care, yet often operate within an environment

where self-treatment remains highly prevalent, a central

question is: ‘does CBHI play a central role in reducing

self-medication within the informal health sector, particularly

as a first choice in care for acute cases attributed to common

infectious disease?’ For the first analysis, we investigate factors

that influence the household decision to enrol in the insurance scheme.

Second, controlling for observable differences in the two

populations, we assess the role of enrolment in CBHI in the

decision to seek various options of care. These options include no

care at all, self-care (either traditional or modern methods), use

of traditional healers and use of formal, public sector health

facilities. Of particular interest to our study, we test the

hypothesis that by improving access and increasing utilization

rates for formal facility care, the CBHI scheme in Nouna district

significantly reduces the prevalence of self-treatment among

the insured population.

Methods
Study site

Nouna health district is located in northwest Burkina Faso in

an area of dry orchard savannah, populated almost exclusively

by subsistence farmers from five primary ethnic groups. The

district has a population of approximately 304 000 living in 290

villages, who are served by 34 primary care health facilities and

one secondary-level district hospital. The average distance to

the closest primary care facility is 9.56 km (round-trip), slightly

higher than the regional average of 8.25 km and the national

average of 7.69 km (Ministère de la Santé 2007). The town of

Nouna is the economic and political centre of Kossi province,

lying roughly 300 km from the capital Ouagadougou. This study

was carried out in the sub-portion of Nouna health district that

is currently under demographic surveillance. The area covered

includes over 85 000 inhabitants living in 58 villages and in

Nouna town, including the catchment zone of Nouna hospital

and 14 primary care clinics (Centre de Santé et de Promotion

Sociale, CSPS).

Community-based health insurance in Nouna district

In early 2004, a CBHI scheme, Assurance Maladie à Base

Communautaire (AMBC), was introduced in Nouna district. The

household is the unit of enrolment for the scheme (candidates

interested in enrolling can only join if they include the entire

household), while premiums are paid annually and are set at

the individual level. Children (�14 years of age) pay 500 francs

CFA, while adults (>14 years of age) pay 1500 francs CFA (US$

1¼ 500 francs CFA). Both outpatient services offered at primary

care facilities (CSPS) and up to 15 days of inpatient care at the

district hospital are covered, as well as all essential medicines

offered at public facilities. There is no co-payment, ceiling or

limit on number of services rendered, and members are

assigned to one facility based on geographical location. At

present, private clinics and pharmacies have not been included

as contracted providers for the scheme. In order to avoid

overprovision and overuse of services, health care providers are

paid on a capitation basis, receiving a set amount of money for

each member enrolled in CBHI, irrespective of whether he/she

accesses services. This payment mechanism is applied to all 14

contracted CSPS, as well as the district hospital.

Since the introduction of CBHI in Nouna district, utilization

rates for public facilities have increased substantially for the

enrolled population (Gnawali et al. 2009). However, the district

enrolment rate remains relatively low in comparison with

pre-intervention estimates of 50% (Dong et al. 2003), while

drop-out rates continue to be high. In 2009, the enrolment rate

reached 8.6% of the target population, an increase from 7.2% in

2008 and 5.2% in 2006, the first year that CBHI was offered to

the entire target population. In 2006, the drop-out rate rose to

45.7%, before reducing to 16.7% in 2007. According to the 2007

household survey, 28.4% of households that dropped out did so

due to affordability reasons, while 32.7% dropped out due to

quality of care concerns. These reasons include staff behaviour

(19%), satisfaction with services (7.4%) and quality of drugs

(6.3%).

Indirect costs incurred in order to benefit from CBHI services

may also play a role in the low enrolment and high drop-out

rates. Physical inaccessibility, caused either by a lack of

transportation or by geographic barriers in the rainy season

for remote, isolated villages, has resulted in poorer enrolment

rates for lower socio-economic level and rural households. Long

waiting time, limited hours of operation and insufficient

numbers of providers also play a role in the limited accessibility

of the CBHI benefit package, particularly for low-income clients

who cannot afford to lose time waiting for services.

Data sources

The primary source of data was the 2007 Nouna District

Household Survey (collected in April/May 2007), administered

to a statistically representative sample of all households

residing in the DSS area. The survey gathered relevant

socio-demographic characteristics, health status and health-

seeking behaviour, insurance membership, perceptions of qual-

ity of care and social capital/community networking character-

istics. For health status and health-seeking behaviour data, a

1-month recall period was used to collect respondents’ infor-

mation. The sample size was estimated in advance to have a

90% power of detecting an increase in health service utilization

of one visit per year between insured and uninsured house-

holds, assuming a 2-sided Type 1 error probability of 0.05 and,

given the results of the prior willingness-to-pay study, an

enrolment of at least 50% (Dong et al. 2003). It was estimated

that a sample size of 378 households would be sufficient (189

per intervention arm) to detect differences between insured and

uninsured. Given cluster randomization, however, a design

factor of 2.16 was applied to adjust for intra-cluster correlation.

The minimum sample size agreed was 990 households across all

33 clusters, with 606 households selected in the rural area and

384 in the town of Nouna (De Allegri et al. 2008).

Statistical methods

For the first stage of analysis, we applied propensity score

matching for the explanatory variable enrolment status,
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allowing us to control for observable differences between the

insured and uninsured population. This technique allows us to

make use of the information in two unlinked data sets.

Secondly, we estimated the direct effect of insurance enrolment

on the decision to seek treatment from available care options,

which was done through matching on observable characteristics

and estimating the average treatment effect on the treated

(ATT). Finally, we described the various factors that influence

different health-care user groups (no care, traditional and

modern self-care, traditional healer, modern facility care) for

the ill population (n¼ 1247). This was accomplished by

estimating a health care demand model through multinomial

logistic regression. STATA 10 was used for all statistical

analyses.

Since we were primarily concerned with selection of CBHI

enrolment based on observable characteristics, we adopted the

propensity score matching technique to control for differences

between the two populations. We hypothesized that there are

inherent differences in the enrolled and non-enrolled popula-

tions, and these differences should be accounted for in the

analysis of health-seeking behaviour. If X is the vector of

observed covariates for a particular household, and binary

variable Y is whether the household was insured (y¼ 1) or

uninsured (y¼ 0) in the year of interest, then the propensity

score can be written as:

eðXÞ ¼ Pr Y ¼
1

X

� �
¼ EðY jXÞ

This formula estimates the probability of enrolment condi-

tional on the covariates X. Insured households and uninsured

households that have the same e(X) value will have the same

distribution of X; formally Y and X are conditionally independ-

ent given e(X) (Rosenbaum and Rubin 1985). The propensity

scores were estimated by means of logit, using the Kernel

matching method to estimate the ATT (Caliendo 2005).

Adjusting for the scalar propensity score fully removes all bias

due to observables. As a result, most of the differences in the

outcome of interest (type of treatment sought) can then be

attributed to the intervention (CBHI enrolment) itself. Known

as the ATT, this difference in the outcome of interest among the

treatment group (in this case the insured population) can be

estimated to see if it is statistically different from zero

(Caliendo 2005). This method has been used to evaluate the

impact of health insurance in Vietnam, China (Wagstaff 2009;

Wagstaff et al. 2009) and Colombia (Trujillo et al. 2005). Finally,

by using estimated propensity scores as an explanatory variable

in the multinomial logistic (MNL) model, observable charac-

teristics at the individual level can be simplified into one single

score.

As the household is the unit of enrolment in Nouna’s CBHI

scheme and previous studies have shown the household head

as a prominent voice in the decision to enrol (de Allegri et al.

2006b), the logit model for the propensity of enrolling in CBHI

used explanatory variables at the household level wherever

possible. Household characteristics included household size,

expenditure quintile, urban/rural residency, share of household

under 5 years of age (as children are more prone to illness and

consumption of various types of care) and distance to the

assigned health facility (round-trip distance in kilometres).

Household head characteristics included whether the head

was literate, male or married (categorical 1–5 Likert

scale, 1¼ very bad, 5¼ very good). Individual characteristics

included religion, ethnicity and completion of primary school

education.

Once propensity scores and the ATT were estimated, the MNL

model was then used to estimate the relationship between

utilization of available care options and various individual and

household characteristics. The MNL model can be expressed as

follows:

Prðyi ¼ jÞ ¼
expð�i�jÞ

½1þ
PJ

j¼1 expð�i�jÞ

and

Prðyi ¼ 0Þ ¼
1

½1þ
PJ

j¼1 expð�i�jÞ

where for the ith individual, yi is the observed outcome and �i

is the vector of explanatory variables (Kennedy 2008). All

relative risk ratios for care options are in relation to no care, as

such a model best fits the reality of decision-making patterns

for choosing the first type of care sought. While it may be of

particular interest to investigate statistical differences between

different care-seeking sub-groups (such as those who choose

modern self-medication vs those who choose facility-based

care), such an investigation is not within the scope of this

analysis.

At the individual (i.e. the care-seeking person) level, insur-

ance status, distance, employment status, literacy, expenditure

quintile, age quartile, marital status, perceived severity of

illness, urban residence, perceived quality of facility-based

care, whether the illness was acute or not, and the propensity

score were include as explanatory variables. Certain household

head characteristics were also included, such as literacy level,

sex and marital status. These attributes were included in the

model because in Burkina Faso the household head is usually

a prominent voice in making health care-seeking decisions

within the household. Illness episodes are classified as

being either acute or chronic according to the list of illnesses

defined by the household survey. Examples of chronic illnesses

include diabetes, haemorrhoids, hernia and general long-

term body pains, while acute illnesses include malaria,

diarrhoeal diseases, respiratory infections and fever. The

health-seeking behaviour modelled in the MNL model is

described in Figure 1.

Limitations and alternative methods

There are several limitations to the methodology applied in this

study. First, it should be noted that although propensity scores

can balance observed baseline covariates between exposure

groups, they do nothing to balance unmeasured characteristics

and confounders. Thus one limitation is that remaining

unmeasured confounding may be present. Secondly, the use

of propensity scores does not overcome initial selection bias

(Wolfgang and Winkelmayer 2004).

Two methods were used to control for unobservable differ-

ences in the two populations. First, the Heckman two-stage

estimator for selection bias was applied (Heckman 1979). This

correction method addresses the potential problem of
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non-random selection into the sample for the enrolled popu-

lation. We used two variables to control for selection bias:

‘insurance rollout cluster phase’ and ‘chief enrolment’ into the

scheme during the first 3 years (2004–06). Results from the

Heckman model provided evidence that there was no signifi-

cant selection bias present.

Secondly, instrumental variable (IV) estimation was applied

to correct for potential endogeneity of insurance enrolment in

the health care decision. If an individual or household exhibits

a certain preference to utilize facility-based health care, this

may have a direct effect of increasing their propensity to enrol

in the insurance scheme. Simultaneously, enrolment in the

insurance scheme will most likely lead to a higher probability of

utilizing facility-based care. This problem of omitted variable

bias (OVB), where certain individuals may have a personal

preference for modern, facility-based care, could potentially

lead to an overestimation and upward bias of the direct effect

of insurance enrolment on use of facility care. We used ‘cluster

phase’ and ‘chief enrolment’ as instruments to correct for this

potential endogeneity. The instruments had only limited power

in the first stage, which makes the interpretation of the IV

estimates difficult, and were therefore dropped from the final

analysis. Results of the two alternative methods are not

presented in this paper.

Results
Table 1 presents the illness distribution by insurance group.

Roughly 9% of 13 932 individuals with full information reported

an illness episode during the 1-month recall period. The average

number of illness episodes among respondents who reported an

illness was 1.05 episodes for chronic illnesses and 1.01 for acute

illnesses. The incidence of chronic illnesses was higher among

uninsured adults (4.81% for insured adults and 4.92% for

uninsured adults), with no significant difference between the

two groups when the entire sample is considered.

Table 2 presents care-seeking behaviour for the type of care

sought during the first illness episode, given enrolment status.

Second and third choices of care sought were not considered for

this analysis. About 32% of insured individuals who reported an

illness episode during the recall period visited a health facility,

compared with only 14% of uninsured individuals (P < 0.001).

Only 6.9% of the enrolled who were ill visited a traditional

healer, while nearly 18% of the ill in the non-enrolled

population did (P < 0.001). There was no significant difference

between the insured and uninsured when it came to use of

either modern (P¼ 0.66) or traditional (P¼ 0.90) self-treatment.

Propensity to enrol and average treatment effect
on the treated

Table 3 reports the results from the logistic regression used to

estimate the propensity scores for CBHI enrolment. Distance to

facility, household size, household expenditure quintile, house-

hold share under 5 years, urban residency and Peul and Samo

ethnic groups were all statistically significant and positively

Table 2 First type of treatment sought given illness and insurance status

Type of treatment sought Insured group
(%)

Uninsured group
(%)

Pearson chi-square Significance

No care 8.86 16.65 9.0426 **

Traditional self-care 21.43 21.80 0.0159

Modern self-care 31.09 29.63 0.1956

Traditional healer 6.90 17.76 18.9262 ***

Facility care 31.72 14.16 35.3289 ***

Observations (N¼ 1240) 19.11 80.89

Notes: *P < 0.05; **P < 0.01; ***P < 0.001.

Table 1 Distribution of illness by enrolment status

Illness Children (<15 years) Adults (�15 years) Total

Insured
(n¼ 727)

Uninsured
(n¼ 3779)

Pearson
chi-square

Insured
(n¼ 1550)

Uninsured
(n¼ 7856)

Pearson
chi-square

Insured
(n¼ 2277)

Uninsured
(n¼ 11 655)

Pearson
chi-square

Acute (%) 6.22 4.43 4.46* 7.10 5.51 6.18* 6.85 5.17 10.52**

Chronic (%) 1.22 0.88 0.76 4.81 4.92 7.19* 3.65 3.58 0.02

Figure 1 The decision-making process for seeking care Note: This
figure presents a simplified decision-making tree highlighting options
for care within Nouna health district. It should be noted that for any
illness case, individuals may choose more than one care option during
the search for treatment. Care-seeking pathways are not mutually
exclusive
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associated with insurance enrolment. The Dafine ethnic group

was also significant but negatively associated with enrolment.

One unexpected result is that a greater distance to health

facilities has a positive effect on the probability of enrolment.

This may be due to the fact that many of the households

enrolling in the scheme do not see distance as a barrier to

accessing facility care, where the benefit added through a

reduction in financial constraints outweighs the residual

problem of distance to care.

Table 4 reports the estimated average treatment effect for the

treatment group, in this case the insured population. The ATT

estimates provide a quantitative measure of the average effect

of CBHI enrolment status across the enrolled population on the

change in probability of choosing one of the four health care

options. When matching observations on observable character-

istics, the resulting treatment effect of insurance enrolment on

choosing self-treatment (either modern or traditional) or

traditional healer was negative (i.e. the probability of choosing

such care options is reduced for the insured population), but

not significantly different from zero. This suggests the impact of

CBHI enrolment has no significant effect on reducing the

prevalence of self-care among the insured population. On the

other hand, enrolment in CBHI maintained a significant,

positive effect on the utilization of facility-based care. These

results suggest that while enrolment may lead to improved

access to facility care within the formal health system, the

insured population continues to actively seek drugs from the

informal sector, resulting in a continued high prevalence of

self-medication within the household.

Factors that influence the decision to seek
various types of care

The multinomial logistic regression model was valid. It passed

the chi-squared test and has a Pseudo R2 of 0.133. Table 5

presents the results from the MNL model. In the model of

no care vs traditional self-care, only perceived severity and

distance to facility were significant predictors of traditional

self-treatment. Both variables had a positive relationship with

self-treatment through traditional means. Insurance enrolment

had no significant relationship with self-treatment through

traditional means, nor with expenditure quintile, urban resi-

dence and acute illness. In the model of no care vs modern self-

care, distance to health facility, perceived severity of illness,

urban residence and acute illness were all significant predictors

of use of self-treatment with western drugs, each with a

positive relationship with use of western self-care. Again,

insurance enrolment had no significant relationship with

self-care, even for modern methods of treatment. These results

are in accordance with the estimated ATT of insurance

enrolment, whereby upon controlling for the chosen vector of

covariates, insurance enrolment plays no considerable role in

reducing the incidence of self-treatment among the population.

In the model of no care vs traditional healer, significant

predictors of traditional healer utilization were distance to

closest health facility, perceived severity of illness, if the

individual was literate and the household head’s perception of

the quality of facility care. Distance to facility and perceived

severity were positively associated with use of traditional

healers, while being literate and the household head’s percep-

tion of quality of care had a negative relationship. While we

have already established that insurance enrolment does not

lead to a reduction in self-care, the result that insurance does

not reduce the demand for traditional healers is another

important finding. Formal facility care and use of a traditional

healer are both care options that occur once a household has

decided to seek outside assistance.

In the model of no care vs modern facility care, insurance

status, higher expenditure quintile, perceived severity of illness

and if the illness was acute were all significant predictors of

modern facility care use. All significant explanatory variables had

a positive relationship on the relative risk of modern facility care

in comparison with no care. Individuals who were insured had

2.78 times the relative risk of using modern care facilities than

Table 3 Logistic model results: propensity scores for CBHI enrolment
at household level

Variables Insured (2007)

OR SE

Distance to facility (non-urban) 1.03*** (0.00)

Household size 1.00 (0.00)

Household expenditure quintile 1.35*** (0.03)

Household share under-5 2.03* (0.73)

Urban 2.48*** (0.18)

Bwaba 1.01 (0.09)

Peul 1.90*** (0.16)

Mossi 0.91 (0.07)

Dafine 0.74* (0.11)

Samo 1.26** (0.10)

Muslim 0.95 (0.12)

Catholic 0.90 (0.11)

Animist 1.37 (0.22)

Household head literate 2.34*** (0.12)

Household head male 0.64*** (0.05)

Household male married 0.84 (0.08)

Observations 13 817

Pseudo R-squared 0.124

N 13 817

LLR �5414

Notes: z-statistics in parentheses.

*P < 0.05; **P < 0.01; ***P < 0.001.

Table 4 Average treatment effect on the treated (ATT) for type of care
(N¼ 1235)

Dependent variable ATT SE P-value

Traditional self-care �0.039 (0.05) 0.442

Modern self-care �0.058 (0.05) 0.268

Facility care 0.202 (0.05) <0.001

Traditional healer �0.047 (0.03) 0.157

Note: Observations were matched using the same variables as in Table 3.
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people who were not insured, while a one unit increase in severity

increased the relative risk of facility use by 4.33.

Discussion
The following four key results of this analysis bring forth three

important discussion points about the role of CBHI in care-

seeking behavior in Burkina Faso. First, the incidence of

chronic illnesses was higher among uninsured adults than

insured adults, but with no significant difference between

enrolment groups when the entire sample is considered. This

finding suggests that there is no adverse selection for CBHI

enrolment in Nouna district, as potential enrollees with chronic

illnesses would be able to foretell the propensity to seek care

when chronically ill and thus enrol to assure coverage of their

expected medical costs. Secondly, enrolment in CBHI plays no

significant role in reducing self-treatment of illnesses within

the household. As noted in Table 2, both the insured and

uninsured populations maintain self-treatment rates of over

55%. Even when controlling for observable characteristics, the

ATT of insurance on the consumption of self-treatment remains

statistically insignificant. Thirdly, the relative risk ratio of

modern self-treatment to no treatment for acute illnesses is

2.92, while it is only 2.80 for modern facilities. That is to say,

controlling for all other variables, acute illnesses have a greater

association with modern self-treatment than they do with

facility use. Finally, self-treatment within the household may

have implications for cost-containment mechanisms inherent in

the insurance scheme (such as the capitation payment

method). Delays in accessing facility care brought forth by

self-care within the household may lead to higher treatment

costs for the insurance scheme, as the incidence of complex

cases arriving at facilities may be higher than if enrollees

bypass self-care and access formal treatment at an earlier stage

of the illness.

Issue 1: Societal preference for self-treatment

One would expect that consumers of health care would have a

certain preference for one type of care over another. This is

especially true for enrollees who have already prepaid for their

services, and who most likely have a personal partiality for

facility-based care (Dong et al. 2003; Pokhrel et al. 2005;

de Allegri et al. 2006b; Pokhrel 2006). Interestingly enough, our

model suggests that many of the insured still continue to seek

treatment through informal methods, such as care from

traditional healers or purchasing drugs from local pharmacies

(often with informal diagnosis/prescription from pharmacy

merchants). On one hand, this may be due to a general social

preference for traditional medicine for certain illnesses

(McCombie 1996; McCombie 2002). Yet, of more importance

for the insurance scheme, a continued high prevalence of

self-care among the enrolled population may be influenced by

low levels of expected benefits gained from enrolling in the

programme (Baltussen et al. 2002; de Allegri et al. 2006a). This

may be a primary cause for enrolment playing no significant

role in reducing the preference for self-treatment in the first

stage of the health-seeking decision-making process, as well as

the low enrolment and high drop-out rates.

Table 5 Multinomial logistic (MNL) model describing factors that influence the decision to seek care

Variables Traditional self-care Modern self-care Traditional healer Public facility care

Relative risk ratio SE Relative risk ratio SE Relative risk ratio SE Relative risk ratio SE

Insured (2007) 1.42 (0.66) 1.09 (0.50) 0.91 (0.51) 2.73* (1.26)

Distance to facility 1.04** (0.01) 1.05*** (0.01) 1.02* (0.01) 1.02 (0.01)

Employed 1.40 (0.93) 0.57 (0.33) 0.62 (0.40) 0.52 (0.29)

Sex (male¼ 1) 0.93 (0.35) 0.77 (0.30) 0.65 (0.26) 0.80 (0.32)

Literate 1.46 (0.58) 2.00 (0.73) 0.29** (0.14) 1.85 (0.73)

Expenditure quintile 1.13 (0.18) 1.20 (0.20) 1.35 (0.24) 1.49* (0.24)

Age quartile 1.25 (0.25) 0.90 (0.17) 1.03 (0.25) 1.06 (0.21)

Married 0.54 (0.22) 0.90 (0.37) 1.40 (0.68) 0.75 (0.34)

Perceived severity 1.92* (0.56) 2.28** (0.65) 1.77* (0.51) 4.38*** (1.27)

Urban 1.64 (0.65) 5.09*** (1.92) 0.59 (0.26) 1.20 (0.46)

Perceived facility quality 0.85 (0.18) 1.00 (0.21) 0.89 (0.19) 1.04 (0.24)

Acute illness 1.51 (0.47) 2.94*** (0.89) 0.97 (0.30) 2.80*** (0.86)

Household head literate 0.87 (0.43) 0.25* (0.15) 0.72 (0.37) 0.35* (0.19)

Household head male 0.95 (0.68) 1.59 (1.30) 0.50 (0.43) 0.88 (0.71)

Household head married 0.79 (0.51) 0.72 (0.48) 1.57 (1.29) 1.52 (1.08)

Propensity score 1.00 (0.01) 1.00 (0.00) 0.99 (0.01) 1.00 (0.01)

Observations 645

Pseudo R-squared 0.133

Notes: Robust z-statistics in parentheses.

Treatment option 1 (no care) was used as the base outcome.

*P < 0.05; **P < 0.01; ***P < 0.001.
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Issue 2: Acute illness, distance and self-medication

Acute illness has a stronger relationship with modern self-

treatment than it does with facility-based treatment. The

magnitude of the relationship increases as distance to the

nearest health facility increases. This implies that for acute

illnesses (such as malaria and upper respiratory infections for

children), households turn to self-care for treatment as much

as they do to facility care, especially when public facilities are

far. This may be due to barriers in physical accessibility

(Kroeger 1983; Kloos 1990; Alberts et al. 1998; Anson and

Haanapel 1999; Akin et al. 2005), perceived low quality of

facility-based care (Baltussen et al. 2002; De Allegri et al. 2006a),

easy access to private pharmacies in urban areas (Goodman

et al. 2007) or perceived costs of time loss for facility care use

(Asenso-Okyere and Dzator 1997), all resulting in a preference

to self-treat with western drugs. Households that partake in

self-treatment may not be informed on how to treat complex

illnesses in a rational, safe manner (Ndiaye et al. 2006; Ahmed

et al. 2009). Health sector policy-makers should take this into

consideration when searching for new ways to bring quality,

affordable care closer to the population, and should consider

incorporating strategies to educate the population on the

dangers of uninformed self-medication.

Issue 3: Self-treatment and cost-containment for
the CBHI scheme

Finally, as inappropriate self-care often leads to a delay

in reaching effective, provider-based treatment, illnesses that

can be efficiently treated during the preliminary stages often be-

come severe before arriving at the health facility (Beiersmann

et al. 2007). While this outcome is expensive for households

that pay out-of-pocket (Mugisha et al. 2002), it is also expensive

for the insurance scheme. As the insurance scheme is still in its

infant state and remains financially vulnerable, it should

consider pursuing alternative care options that reduce the

incidence of delayed treatment. This will not only reduce the

out-of-pocket costs for specialty drugs that are not included in

the benefit package, but also reduce the costs incurred by the

scheme.

Policy implications
If the CBHI scheme in Burkina Faso is to provide treatment

options that truly respond to the care-seeking demand of its

target population, it is in its best interest to acknowledge the

high prevalence of self-treatment among the entire population,

including the insured. Thus a critical discussion is needed

regarding whether this result itself is a desirable outcome in the

context of low-income countries, where pharmacies can play an

important role within the formal and informal health care

sectors. If the current benefit package of the CBHI scheme has

no significant influence on reducing self-treatment, one option

would be to incorporate strategies that improve the quality of

diagnosis, prescription and treatment within households and

throughout the informal sector. In the past decade, there has

been a wealth of community-oriented initiatives in low-income

countries that aim at reducing the prevalence of irrational,

often hazardous self-treatment. These interventions include

initiatives for the home management of malaria (Kidane and

Morrow 2000; Sirima et al. 2003; Ajayi et al. 2008a; Ajayi et al.

2008b; Kouyate et al. 2008; Tiono et al. 2008; Pagnoni 2009), use

of community health officers (Phillips et al. 2006), training of

community pharmacists (Tasneem 2006; Ahmed 2008) and

collaborating with local medicine sellers (Goodman et al. 2007).

Recent policy initiatives of Burkina Faso’s Ministry of Health

have been aimed at reducing the average physical distance

between patients and formal health facilities. A more affordable

option may be to support the training and supervision of

leaders, health workers and pharmacists from the community

to facilitate health information campaigns that promote the

rational use of drugs. One avenue through which this may be

accomplished is a newly introduced government initiative to

place clinically-trained nurses within the community setting,

similar to the ‘community health officer’ intervention that was

adopted in Navrongo district, Ghana, from 1996–2002 (Phillips

et al. 2006).

Many of the above studies provide evidence that interventions

which introduce community-based care for common illnesses

like malaria can lead to significant declines in unregulated

self-care, as well as a reduction in the burden of patient care at

understaffed primary care facilities. While considering such

alternatives, it should be noted that evidence supporting

improvements in population health status due to

community-based interventions remains limited, and that

concerns remain about the depth and quality of supervised

care produced through such initiatives.

Conclusion
As early as 1995, Foster argued that self-treatment would

remain the main source of treatment for malaria for the

foreseeable future, and should be understood and improved

(Foster 1995). While CBHI has been seen as an attractive

mechanism to increase access to the formal health sector, its

effect on controlling self-treatment remains limited. In

sub-Saharan Africa, where rates of self-medication are high,

alternative strategies to combat unregulated care should be

adopted in conjunction with community financing schemes.

The findings and policy recommendations from this study can

substantially contribute to improving the responsiveness of

Nouna’s CBHI scheme to the population it serves. At present,

CBHI in Burkina Faso may not be responding to the true health

care demand structure of the population. Through further

analysis, it will be possible to better evaluate whether the

scheme is responsive to inherent preferences for certain types of

care within the population of Nouna district.
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