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Abstract. We evaluate whether health education integrated into microcredit lending groups reduces health risks by
improving health knowledge and self-reported behaviors among urban and rural borrowers in eastern Benin. In 2007,
we randomly assigned 138 villages in the Plateau region of Benin to one of four variations of a group liability credit
product, varying lending groups’ gender composition and/or inclusion of health education using a 2 × 2 design. Women
in villages receiving health education, regardless of gender composition of the groups, showed improved knowledge of
malaria and of human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), but not of childhood
illness danger signs. No significant changes in health behavior were observed except an increase in HIV/AIDS prevention behavior, a result predominantly driven by an increase in respondents’ self-reported ability to procure a condom,
likely an indicator of increased perceived access rather than improved preventative behavior. Women in villages
assigned to mixed-gender groups had significantly lower levels of social capital, compared with villages assigned to
female-only groups. This suggests there may be an important trade-off to consider for interventions seeking improved
health outcomes and social capital through provision of services to mixed-gender groups. Although bundling health
education with microcredit can expand health education coverage and lower service-delivery costs, the approach may
not be sufficient to improve health behaviors.
munity involvement and leadership, resulting in reinforced
traditional gender roles.16
Evidence is mixed on the effectiveness of bundling health
programs with microcredit delivery. Several literature reviews
find that in randomized control trials, the integrated approach
led to significant improvements in knowledge change, but
limited changes in health behaviors.17–19 Evidence from
South Africa, Ghana, and Nigeria shows improved HIV/
AIDS behaviors,17,20,21 malaria prevention behavior,22 and
breastfeeding behaviors,23 respectively, but no behavior
changes were observed from programs in Peru, Ethiopia,
or India.24–26 In a majority of nonexperimental or quasiexperimental studies, the integrated approach led to significant improvement in client self-reported behavior across a
range of health areas, including reproductive health and
intimate partner violence,27–29 child health,30 and preventative measures such as screening and immunizations.31,32
Randomized control trial studies do not tend to show as
promising results as the nonexperimental designs, which is
consistent with meta-analysis.33
Objectives. We use a cluster randomized design to analyze the causal effects of two group liability loan product
variations, integrated health education and mixed-gender
loan groups, on health and social outcomes of likely microcredit clients in Benin. We pose two corresponding primary hypotheses: 1) receiving health education sessions
improves potential clients’ overall health knowledge and
self-reported behaviors compared with only receiving loans
and 2) offering group loans to mixed-gender groups (compared with the usual female-only practice) may have an
impact on women’s empowerment, social capital, and
social networks. (Perhaps men’s support for women grows
when sharing in the loan process, or perhaps including men
diminishes social bonds that may be stronger in femaleonly groups.) We note that each of these two hypotheses
ignores the presence of the other hypothesis, yet is conducted within the same experiment. If there are heterogeneous treatment effects for one treatment depending on
the presence of the other treatment, then we will be

INTRODUCTION
Background. The potential for microcredit to improve the
health and well-being of the poor, typically female clients and
their children, has attracted global interest since its inception.1 However, existing studies find very little evidence of
positive impacts from standard microcredit programs on
health (or income, on average), but have found important
impacts on financial access, ability to absorb shocks, and
better facilitation of investment and lumpy consumption.2–10
Using the microcredit delivery system as a conduit, many
institutions also integrate nonfinancial interventions, such
as training or health care, to complement the credit program with an aim of producing direct health benefits.11 This
integrated approach may reduce service-delivery costs of
health education, as clients already convened for group
financial procedures become a captive audience for instruction.12 The social pressures and behavioral contagion effects
of existing social groups may increase the likelihood that
recipients act on health knowledge, improving health behaviors, with variability across cultures and health topics.13
Furthermore, gender dynamics have been found to play
an important role in the successful uptake of health interventions. A literature review looking at how gender dynamics interact with health outcomes finds that involvement of
both men and women in nutritional education is critical for
achieving improved household nutrition.14 Male involvement
in health decisions, due to their role as primary breadwinners, has also been found to be critical in how household
members respond to behaviors associated with human
immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS).15 Although female-only groups can have
positive effects for the individuals, for the group, and for
society as a whole, female-only (as well as male-only)
groups can also result in further isolating women from com*Address correspondence to Dean Karlan, Yale University, 27
Hillhouse Avenue, 2nd Floor, New Haven, CT 06511. E-mail: dean.
karlan@yale.edu
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estimating the average treatment effect (much like we will
be estimating the average treatment effect over other
observed and unobserved heterogeneities across people
and communities). To tackle the possibility of interaction
effects of the treatments, we pose a secondary hypothesis
that a combination of treatments may produce a larger
effect on the performance of health education in loan
groups than the merely additive effect of each treatment
alone. Health education may work better in female-only
groups (perhaps women learn more, and act accordingly,
from speaking more candidly among other women) or in
mixed-gender groups (perhaps including men in health discussions and decisions leads to greater behavior change,
especially for behaviors involving men).
METHODS
Study location. In 2006, just before this study commenced, average annual income in Benin was US$530, and
33% of the population lived below the national poverty line
of US$0.27 a day. Despite improvements in health infrastructure nationwide, communicable diseases still pose
a large health burden and account for more than 70% of
deaths. Malaria cases account for 40% of doctors’ visits,
and 23% of deaths among children under 5 years.34
Though HIV/AIDS prevalence is low for the region, at 1.2%
in 2006, the gender discrepancy in knowledge about the
disease and its transmission is large: 14% of women and
30% of men were considered knowledgeable.35,36
We collaborated with the Association for the Promotion
and Development of Microenterprises or the Promotion
et l’Appui au Développement de Micro-Entreprises (PADME)
in Benin, a nongovernmental organization (NGO) that provides loans to micro-entrepreneurs in large urban areas
of Cotonou, Porto Novo, and more recently in Parakou in
the North.37 In 2009, with almost 49,000 clients and a US
$35 million loan portfolio, PADME had the largest client
pool in the country, of which 64% were women.
Intervention. In 2007, PADME approached Freedom
from Hunger to develop a new product, Credit with Education (CwE), combining a group loan and mandatory savings
product with health education delivered via the group’s
meeting structure. CwE was intended to contribute to
PADME’s social mission by encouraging clients to adopt
positive health behaviors, and it was intended to improve
loan default rates. PADME identified 138 villages in the
Plateau region of eastern Benin for its lending program
expansion. Prior to the product rollout, all credit officers were
trained by Freedom from Hunger in adult learning principles
as well as the content and training techniques needed to
facilitate the groups and deliver the health education.
Beginning in fall 2007, PADME solicited village leaders to
identify group members who would participate in weekly
meetings and agree to group liability on their individual
loans. During the group formation process, the treatment
assignment was revealed to the village; credit officers
only marketed one of the four interventions possible to the
potential members as described below in the Randomization section.
In the CwE villages, credit officers facilitated the financial transactions and taught biweekly, half-hour sessions
at regular group meetings for an approximate 3- to 4-month

loan cycle. The education sessions were delivered prior to
conducting the financial transactions to ensure attendance
throughout the entire meeting. Although attendance was
not tracked, the group meetings are generally mandatory
among new groups and penalties are applied by the group
members for tardiness or unexcused absences. Groups
completed three education modules in the same sequence
over 1 year: malaria, childhood illness, and HIV/AIDS. Each
module consisted of 8–10 sessions. A self-esteem module
was also delivered among groups that completed the first
three modules early, so as to continue offering education
per the product design. The childhood illness curriculum
used the World Health Organization’s strategy for Integrated Management of Childhood Illness (IMCI), focused
on helping caregivers recognize childhood illness danger
signs requiring immediate treatment-seeking behavior. The
health education was identical for female-only and mixedgender groups.
Randomization. Prior to product rollout, we randomly
assigned 138 villages to receive one of four group loan
products from PADME, with equal probability: credit with
health education to female-only groups, credit with health
education to mixed-gender groups, credit only to femaleonly groups, and credit only to mixed-gender groups.
Although all villages received an intervention, we are labeling the villages assigned to receive credit only for femaleonly as the “control group” since this is the status quo of
the lender (and also the more common approach by other
microcredit institutions). The randomization was conducted
using a computerized random number generator. Seventeen villages were dropped post-randomization because
PADME was unable to offer the new product in those villages (Figure 1). Reasons for non-implementation included
geographic isolation, opposition of village leaders, and
insufficient demand (P = 0.39 for rejecting the null of no
correlation with assignment to treatments). Although villages initially designated as credit with health education to
mixed-gender groups make up slightly more of the villages
where no groups were formed, this particular product,
along with the credit with health education to female-only
groups, was found in practice to be stronger financially with
higher average loan sizes, lower portfolio-at-risk rates, and
a larger outstanding loan portfolio.38 Therefore, the 17 villages were not included in the data collection, because it
did not appear that any one specific treatment was particularly unpopular.
During the initial months of implementation, PADME
sold subsidized insecticide-treated bednets (ITNs) via CwE
credit officers in the first set of villages that received health
education,† but then discontinued the ITN sales prior to
continuing to roll out the program to the remaining villages.
The sale of ITNs in study villages was not anticipated nor
did we anticipate that the distribution would stop; therefore,
we did not design the experiment to test the impact of
this aspect. Exposure to ITNs could increase knowledge
due to their use in the household and would influence both

†We do not have monitoring data to verify that subsidized ITNs
were available only to villages with CwE groups, or that ITNs were
the only subsidized health products offered.
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FIGURE 1. Trial profile.

self-reported use and observed presence of ITNs in the
household. For this reason, we include an additional analysis that compares differences between villages that did and
did not have access to the subsidized ITNs to try to detect
the impact, if any, of the sale of the ITNs on our key outcomes of interest.
The credit officers built loan groups across three waves
of implementation as they expanded their outreach. Wave 1
represents the set of villages where the loan product types
were first offered; waves 2 and 3 represent the subsequent
sets of villages where the loan product types were eventually rolled out. As randomization of the loan product types
offered at the village level was maintained, the variability in
the delivery of the education across waves and type of
group minimizes. ITN sales were discontinued before the
rollout of the loan product types in waves 2 and 3. Because
assignment to wave was not randomized, we do not have a
cleanly identified method to measure the impact of the sale
of subsidized ITNs. We therefore compare the impact of
CwE in villages that did and did not receive the ITNs across
all study outcomes to understand the possible effect of the
ownership of the ITNs on knowledge and behavior (Supplemental Tables A1–A9, Panel C). However, we interpret
these with caution: if, for example, the initial villages were
selected because of demonstrated eagerness to receive
the program, the treatment effect for wave 1 versus waves
2 and 3 may be related to unobserved village-level characteristics, and not differential treatment effects from including, or not, bednets in the program.
Survey participants. Our sample frame for each of the
121 villages in the follow-up survey included 30 women per
village, who were between ages 20 and 45, married, with
children under the age of 10. To mitigate selection bias,
we surveyed women living near the lending group meeting
place, whether they participated in the PADME group or
not. This sampling method only requires the assumption
that the meeting place location was not determined partly
by the treatment group assignment. Of the sample popula-

tion, 30% were PADME clients. This is a take-up rate that
is similar to other credit products.39
Ethics approval was obtained from the Human Research
Protection Program at Yale University (IRB Protocol
no. 0705002650), and PADME and Innovations for Poverty
Action (IPA) ethics committees (IPA IRB Protocol no.
08May-001). Participants gave their oral informed consent
to participate in the study and interviews were conducted
in the participant’s own language. Confidentiality of survey
respondent data and human subjects interview protocols
were maintained by IPA staff, and procedures adhered to
no harm principles.
Measures. A census was initially conducted to model
participation and examine whether treatment assignment
led to different selection, though unsuccessful matching
made such analysis impossible. Timing, logistics, and budget constraints prevented the use of a baseline survey;
instead, the study relied on the follow-up survey only.
We conducted a follow-up survey in March 2010 in 121
of the 138 villages after PADME had launched the credit
products and completed the CwE trainings (N = 3,625 in
121 villages).
IPA developed the questionnaire, and Freedom from
Hunger contributed survey questions specific to the material taught in the education modules, described in detail
below. Many of the survey questions and measures were
pulled from Demographic and Health Survey tools including
instruments specific to Benin or drawn from women’s or
domestic violence modules.35
We group outcome indicators into nine indices of health
and social outcomes. For each index, we follow the method
used by Kling and others.40
Health knowledge and behavior. We create separate
knowledge and behavior indices for each of three health
areas covered in the CwE curriculum—malaria, HIV/AIDS,
and childhood illness.
The malaria knowledge index includes questions on
the causes of the disease, methods of prevention, and

504

KARLAN AND OTHERS

vulnerable populations. The HIV/AIDS knowledge index
combines questions on familiarity with HIV/AIDS, knowledge of prevention methods, and knowledge of testing and
treatment availability. The IMCI (child illness) knowledge
index captures knowledge of danger signs of diarrhea,
cough, and malaria; treatment of diarrhea, fever, and cough;
and the actions expected of a health-care professional
assessing a child’s health.
The bednet behavior index corresponds to CwE’s malaria
curriculum and measures mosquito bednet usage: number
of mosquito bednets owned by the household, the proportion of household members under age 5 who slept under
a net the previous night, whether the household has a net
that is 1 year or newer, whether the household has an
installed net that is 1 year or newer, and whether the
household has a net that has been treated within the past
year.‡ The HIV/AIDS access and behavior index combines
questions on spousal communication about HIV/AIDS prevention, reported condom use during last sexual intercourse, and the respondent’s ability to acquire a condom
herself. Although the majority of the respondent population
is married and condom use would not be assumed to be
high even after the provision of the education unless a
respondent herself felt she needed this protective measure,
condom use is maintained as an indicator since the goal of
the behavior index is to detect whether the education
resulted in people using condoms more. Finally, two questions comprise the IMCI behavior index: past use of oral
rehydration salts to treat child diarrhea, and, conditional on
having a child with a fever in the previous month, attempt
to access medical treatment of that child. All behaviors
measured are self-reported.
Empowerment, social capital, and social network. We
measure empowerment using an index that sums respondents’ self-reported participation in community, household,
and work decision-making; partner relationships and freedom of movement; views on women’s empowerment; and
voting. The social capital index includes questions on group
membership, support networks, participation in village meetings and public positions, and influence in the village. The
social network index contains three variables that measure
the strength of the respondent’s social network on a scale
from 1 to 10. Prior to the survey, the list of 30 survey
respondents per village was created. When each woman
was interviewed, the enumerator randomly selected 10 of
the 30 survey respondents and asked whether the respondent had received economic support from any other women
in the past, the amount she would consider asking for a
small loan, if needed, and the amount she would lend to
others as a small loan.
Data analysis. Data were double entered. Statistical analyses were conducted using STATA SE 10.1 for Windows
(STATA Corporation, College Station, TX).
Table 1 compares the four survey arms to establish
orthogonality of treatment assignment to observable char-

‡We exclude from the bednet behavior index an indicator variable
for use of mosquito repellants, a substitute behavior for bednet use.
We present this related outcome alongside, but separate from the
component variables of the bednet behavior index, in column 7 of
Supplemental Table A4.

acteristics. Given lack of baseline data, these variables
were measured at follow-up and were chosen due to high
likelihood of time invariance. Table 1 also presents summary statistics for those who participated in the program,
compared with those who did not, so as to understand how
participants differed on observables.
To estimate treatment effects, we implement two multivariate regression models using ordinary least squares. In
the first model (Table 2), we examine the impact of health
education on health knowledge and behavior. Panel A
includes a binary predictor variable for random assignment
to receive health education with the group loan. Panel B
includes indicator variables for the two main treatment variations (education and mixed-gender group), and an interaction term between the two that captures the third treatment
(both education and mixed-gender group). This specification allows us to isolate the differential impacts of the
three treatments. This structure of utilizing Panel A for
assessing the impact of education and Panel B to assess
the impact of the interaction of gender and education is
maintained across all of the tables to facilitate ease of
review and analysis.
In the second model (Table 3), we examine the impact of
mixed-gender loan groups on empowerment, social networks, and social capital. Panel A includes a binary predictor variable for assignment to mixed-gender loan groups.
The Panel B specification is the same as in model one.
Supplemental Tables A1–A9 present results on index
variables alongside their component variables. Panels A
and B match those from the corresponding main index
table. One additional panel, Panel C, is added to Supplemental Tables A1–A6 (health outcomes). Here we use two
exclusive indicator variables to examine the treatment effect
of CwE under two conditions: receipt (wave 1) and nonreceipt (wave 2 or 3) of subsidized mosquito bednets. We
conduct a t test of the equality of the two coefficients to
detect significant variation in the size of the treatment effect
under the two environments.
For all specifications, we suppress the constant and
include three stratification variables that identify whether
the village participated in wave 1, 2, or 3. Standard errors
were calculated allowing for clustering at the unit of randomization, the village (estimated using the cluster option
of Stata; chosen because it allows for an unrestricted
within-cluster covariance matrix).41 The clustering of standard errors at the village level is important because of the
village-level random assignment of treatment.
RESULTS
Respondent characteristics. Respondents randomized
to the four study arms were balanced with respect to water
source, quality of floor and roof material, and educational
attainment (Table 1). Ninety-nine percent of the respondents were married with an average age of 37 years. Each
household had an average of three children. Sixty-six percent identified themselves as Christian and 22% were
Muslim. Less than 20% identified themselves as being literate in any language (not shown in table).
Effect of Credit with Education on health knowledge
and behavior. Compared with credit-only villages, CwE led
to significant increases in malaria knowledge (P = 0.040)

Participant
(2)

Nonparticipant

(1)

(3)

Nonparticipant

(0.007)
959

(0.008)
807

(4)

Participant

0.728
(0.132)
0.366
(0.051)
0.671
(0.071)

(0.113)
0.354
(0.054)
0.650
(0.072)

27.03%

(6)

1.058

(5)

Nonparticipant

Participant

(0.008)
899

(0.020)
0.036

0.858
(0.025)
0.107

(0.064)

(0.047)
0.656

(0.112)
0.357

0.970

(3)

Mixed groups
without education

Means and standard errors

(0.018)
0.030

(0.063)

(0.063)

(0.019)
0.037

(0.051)
0.630

(0.051)
0.655

0.860
(0.023)
0.109

(0.102)
0.347

(0.116)
0.366

0.838
(0.023)
0.125

0.894

1.053

(2)

(1)

Panel B: selection analysis: mean (participant) − mean (nonparticipant)
Participation rate
31.23%
29.09%
Housing characteristics
Household water
1.051
1.060
0.859
0.978
source score (0–2,
higher is cleaner)
(0.122)
(0.138)
(0.101)
(0.148)
Has higher quality
0.369
0.361
0.358
0.320
floor materials
(0.052)
(0.062)
(0.052)
(0.079)
Has higher quality
0.695
0.567
0.657
0.565
roof materials
(0.065)
(0.079)
(0.064)
(0.086)

Number of
Observations

More than
primary school

Up to
primary school

Education level
No schooling

Has higher quality
roof materials

Has higher quality
floor materials

Panel A: orthogonality tests
Housing characteristics
Household water
source score (0–2,
higher is cleaner)

Female groups
with education

Mixed groups
with education

Means and standard errors

(0.062)

(0.047)
0.630

(0.123)
0.323

(0.059)

(0.050)
0.665

(0.125)
0.313

0.606

(8)

Participant

33.23%
0.905

(7)

Nonparticipant

(0.006)
960

(0.020)
0.023

0.853
(0.022)
0.124

(0.054)

(0.042)
0.642

(0.119)
0.320

0.806

(4)

Female groups
without education

(0.033)

(0.025)
0.657

(0.057)
0.350

(0.037)

(0.030)
0.618

(0.073)
0.338

0.834

(10)

Participant

30.15%
0.964

(9)

Nonparticipant

All groups

0.361
–
0.613
–
0.243
–

–
0.872
–
0.077
–

(12)

(3) vs. (4)

0.937

(11)

(1) vs. (2)

–
–

–
–

–
–

–
0.197

0.895
–
0.551

–

–
0.865

–
0.547

0.317

(7)

(3) vs. (4)

–
–

–
0.445

0.906
–
0.871

–

–
0.990

–
0.889

0.472

(8)

Joint
orthogonality
test of all

–

–
0.781

–
0.829

0.008

(13)

(5) vs. (6)

–

–
0.580

–
0.854

0.007

(14)

(7) vs. (8)

P value from t test or f test

–
0.423

–

–

–
0.165

–
0.888

–
0.870

0.828
–
0.603

–
0.679

–
0.476

0.639
–
0.972

0.576

(6)

(2) vs. (4)

P value from t test or f test

0.139

(5)

(1) vs. (4)

TABLE 1
Orthogonality tests and summary statistics: respondent time-invariant characteristics, as reported in endline

(continued)

–

–
0.280

–
0.666

0.039

(15)

(9) vs. (10)
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Panel A standard errors clustered at the village level and reported in parentheses. Above variables chosen due to high likelihood of time invariance, thus used for orthogonality tests, given lack of baseline data. Column 8 reports P value from the f test
from the regression of each row’s variable on all three treatments (columns 1, 2, and 3).

–
–
–
–
–
–
Number of
observations

(0.014)
279
(0.007)
680
(0.011)
252
(0.009)
555

(0.010)
656

(0.011)
243

(0.006)
641

(0.012)
319

(0.004)
2,532

(0.006)
1,093

–
–

–
–

–
0.972
–
0.808
–
0.398

More than
primary school

Up to
primary school

(0.024)
0.040
(0.021)
0.027
(0.017)
0.028
(0.024)
0.042

(0.024)
0.037

(0.024)
0.033

(0.024)
0.022

(0.027)
0.025

(0.012)
0.032

(0.012)
0.031

–
0.283

–
0.802

0.281
–
0.204
0.946
–
0.980
0.830
–
0.902
0.715
–
0.355
0.044
–
0.049
0.866
(0.016)
0.103
0.847
(0.013)
0.121
0.852
(0.035)
0.123
0.854
(0.023)
0.124
0.863
(0.031)
0.104
0.870
(0.032)
0.090
0.856
(0.027)
0.117
0.881
(0.023)
0.091
0.819
(0.028)
0.140

0.856
(0.028)
0.108

(15)
(14)
(13)
(12)
(11)
(10)
(9)
(8)
(7)
(6)
(4)
(3)

Education level
No schooling

(1)

(2)

(5)

(7) vs. (8)
(5) vs. (6)
(3) vs. (4)
Participant
Nonparticipant
Nonparticipant
Participant
Nonparticipant
Participant
Nonparticipant

Means and standard errors

Participant

TABLE 1
Continued

Nonparticipant

Participant

All groups

(1) vs. (2)

P value from t test or f test

(9) vs. (10)
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and slight increases in HIV/AIDS knowledge (P = 0.058)
(Table 2, Panel A), but had no observable effect on IMCI
knowledge. CwE also had a positive impact on the HIV/
AIDS access and behavior index (P = 0.035), though this
result was driven by the “access” variable: “If you wanted
to, could you yourself get a condom?” This may be a proxy
for actual usage; however, we observe no statistically significant treatment effect on condom usage at last instance
of sexual intercourse (Supplemental Table A5). CwE had no
observable impact on the bednet behavior score or the
IMCI behavior score.
Comparing groups that received subsidized bednets
(wave 1) to groups that did not (waves 2 and 3), we observe
only one outcome with a differential CwE impact (Supplemental Tables A1–A6, Panel C): use of mosquito repellant or
insecticide over the past 2 weeks (Supplemental Table A4),
a substitute behavior for bednet usage. As substitute
behaviors, we expect a training encouraging both behaviors to produce higher levels of mosquito repellant usage
in the group with lesser access to mosquito bednets.
Indeed, the estimated treatment effect on mosquito repellant usage in villages without access to subsidized bednets
is greater than the effect in villages with access (0.142 standard deviation increase without bednets and 0.018 standard deviation increase with bednets; P value from t test
on equality of coefficients = 0.089). However, since wave 1
did not report higher usage of bednets, and the wave was
not randomly assigned, we urge caution in over-interpreting
this result on usage of mosquito repellant.
Effect of mixed-gender loan groups on health knowledge and behavior. In Table 3, “treatment: education ×
mixed-gender group interaction” reports the additive effect
of delivering health education in mixed-gender groups relative to female-only groups. Education was slightly more
effective in the mixed-gender setting for IMCI knowledge
(P = 0.054). There were no other differential impacts by
group gender composition.
Effect of mixed-gender loan groups on empowerment
and social capital. Respondents in villages who were
offered the mixed-gender intervention reported on average
lower social capital (P = 0.027) scores than did respondents
in female-only villages (Table 3, Panel A). The two groups
did not display statistically significant differences on empowerment or social network score; neither did the mixed-gender
treatment have a differential effect across CwE and creditonly groups.
DISCUSSION
The integrated package of group microcredit and health
education led to gains in knowledge of both malaria and
HIV/AIDS, but those gains did not translate into significant
improvements in health behaviors.
Although women in CwE villages with mixed-gender loan
groups had slightly better knowledge of childhood illness
than women in CwE villages with female-only groups, this
differential effect must be considered in context: overall,
CwE did not lead to improvements in IMCI knowledge or
behavior. Furthermore, women in villages assigned to form
mixed-gender loan groups had significantly lower social
capital scores as a result, though their empowerment and
social network scores remained unchanged. The negative

(2)

P value

(1)

0.216
0.054

(−0.297, 0.099)
−0.133
(−0.345, 0.079)
0.281

0.404
0.247
(−0.209, 0.275)
Yes
0

(1.000)
0.0520
(1.034)
0.109
(1.029)
3,625

(−0.005, 0.568)
Yes
0

(1.000)
−0.0337
(0.940)
−0.0486
(0.999)
3,356

(−0.070, 0.248)
0.033

(−0.171, 0.177)
0.089

0.003

0.323

−0.099

0.016

(4)

0.580

0.622

P value

(−0.107, 0.139)
Yes

0.036

(3)

β coefficient
(95% CI)

0.789

0.271

0.970

0.798

P value

Bednet behavior score

(−0.108, 0.180)
Yes

0.058

P value

β coefficient
(95% CI)

IMCI knowledge score

(1.114)
3,624

(1.184)
0.0884

(1.000)
0.151

0

(−0.262, 0.260)
Yes

(−0.140, 0.175)
−0.001

(−0.041, 0.322)
0.017

0.140

(0.010, 0.268)
Yes

0.139

(5)

β coefficient
(95% CI)

0.994

0.828

0.129

0.035

P value

HIV/AIDS access and behavior score

(1.323)
3,270

(1.164)
0.109

(1.000)
0.0790

0

(−0.311, 0.257)
Yes

(−0.118, 0.312)
−0.027

(−0.158, 0.225)
0.097

0.033

(−0.123, 0.160)
Yes

0.019

(6)

β coefficient
(95% CI)

0.851

0.374

0.730

0.795

P value

IMCI behavior score

AIDS = acquired immunodeficiency syndrome; CI = confidence interval; HIV = human immunodeficiency virus; IMCI = Integrated Management of Childhood Illness; ITN = insecticide-treated bednets. Sample contains 3,625 respondents present for the
follow-up survey. Robust standard errors clustered at the village level. All specifications include three stratification variables to indicate whether a village participated in wave 1, 2, or 3. Inclusion in wave 1, 2, or 3 is nonrandom, and wave 1 treatment villages received subsidized health products, including insecticide-treated mosquito nets. Each dependent variable is an index of several related questions. Each index is standardized so the control group (credit without education, female-only groups) has a
mean of zero and a standard deviation of one. We define index components here and present treatment effects on the individual components in the appendix. Index definitions: For all questions, incorrect answers (not specified here) are assigned the value
0, unanswered survey questions are coded as missing. (1) Malaria knowledge score, three components: Q1: What causes malaria? = 1, if respondent lists “mosquito bites” only; Q2: How does one protect him/herself from getting malaria? = 1, if respondent
lists “sleeping under ITN” only; Q3: Which two groups of people are most vulnerable to the effects of malaria? = 1, if respondent lists both “young children” and “pregnant women” only. (2) HIV/AIDS knowledge score, eight components: All questions take
the value 1 if respondent answers “Yes.” Q1: Have you heard of AIDS? Q2: In the last few months, have you heard or seen any messages on HIV/AIDS? Q3: Do you personally know someone who is suspected to have the AIDS virus or who has the AIDS
virus? Q5: Can people reduce their chances of getting the AIDS virus by using a condom every time they have sex? Q6: Can people reduce their chance of getting the AIDS virus by abstaining from sexual intercourse? Q7: Are there any special medications that people infected with the AIDS virus can get from a doctor or nurse? Q8: Do you know where people can go to get tested for the virus that causes AIDS? Q8: Do you know where to get condoms? (3) IMCI knowledge score, seven components:
Q1: What are the critical danger signs of serious illness in children 2 months to 5 years of age? 1 point for each correct answer, up to 6; Q2: How much liquid should you give a child with diarrhea? = 1, if respondent selects “more than usual”; Q3: When a
child has diarrhea, what symptoms indicate that you should take him/her for medical care? 1 point for each correct answer, up to 8; Q4: When a child has a cough, what symptoms indicate that you should take him/her for medical care? 1 point for each
correct answer, up to 10; Q5: How do you know a child has malaria? = 1, if respondent lists “fever”; Q6: If a child has a fever, how would you recommend that child be treated at home? 1 point for each correct answer, up to 5; Q7: What actions should a
doctor/nurse take when assessing the health of your child? 1 point for each correct answer, up to 10. (4) Bednet behavior score, five components: Q1: number of installed bednets in household; Q2: proportion of household members under age 5 who slept
under a net the previous night; Q3: household has a net, 1 year or newer; Q4: household has an installed net, 1 year or newer; Q5: household has a net treated within the past year. (5) HIV/AIDS behavior score, three components: All questions take the
value 1, if respondent answers “Yes.” Q1: Have you spoken with your husband/companion about ways to avoid contracting HIV/AIDS? Q2: The last time you had sexual intercourse, was a condom used? Q3: If you wanted to, could you yourself get a condom? (6) IMCI behavior score, two components: Q1: respondent has given Orasel or other oral rehydration salts to a child to treat diarrhea; Q2: respondent sought treatment within 3 days for a child who had fever during the previous month.

Panel A: impact of Credit with Education
Treatment: Credit
0.140
0.040
0.138
with Education
(0.007, 0.274)
(−0.005, 0.282)
Control for stratification
Yes
Yes
variables (wave)
Panel B: impact of Credit with Education and/or mixed-gender treatment
Treatment: Credit
0.131
0.162
0.060
with Education
(−0.053, 0.316)
(−0.153, 0.272)
Treatment: mixed-gender
−0.050
0.606
−0.084
group
(−0.243, 0.142)
(−0.281, 0.114)
Treatment: education ×
0.016
0.904
0.168
mixed-gender
group interaction
(−0.253, 0.285)
(−0.118, 0.453)
Control for stratification
Yes
Yes
variables (wave)
Control mean = credit
0
0
without education,
female-only
(standard deviation)
(1.000)
(1.000)
Treatment mean
0.119
0.106
(standard deviation),
Credit with Education
(0.965)
(1.027)
Treatment mean
0.0225
0.0293
(standard deviation),
mixed-gender group
(1.002)
(1.018)
Number of observations
3,619
3,625

β coefficient
(95% CI)

HIV/AIDS knowledge score

β coefficient
(95% CI)

Malaria knowledge score

TABLE 2
Indices for health education treatment
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TABLE 3
Indices for mixed-gender loan groups treatment
Empowerment score
β coefficient (95% CI)

Social network score
P value

β coefficient (95% CI)

(1)

Panel A: impact of mixed-gender group
Treatment: mixed-gender Group

Social capital score
P value

β coefficient (95% CI)

(2)

−0.097
0.179
(−0.238, 0.045)
Control for stratification variables (wave)
Yes
Panel B: impact of Credit with Education and/or mixed-gender treatment
Treatment: Credit with Education
0.036
0.720
(−0.163, 0.236)
Treatment: mixed-gender group
−0.038
0.689
(−0.227, 0.151)
Treatment: education × mixed-gender
−0.121
0.398
group interaction
(−0.403, 0.161)
Control for stratification variables (wave)
Yes
Control mean = credit without education,
0
female-only (standard deviation)
(1.000)
Treatment mean (standard deviation),
−0.0358
Credit with Education
(1.069)
Treatment mean (standard deviation),
−0.0756
mixed-gender group
(1.078)
Number of observations
3,622

P value

(3)

−0.028
(−0.238, 0.183)
Yes

0.795

−0.171
(−0.322, −0.020)
Yes

0.027

−0.193
(−0.482, 0.096)
−0.129
(−0.435, 0.177)
0.203

0.189

0.205
(−0.012, 0.423)
−0.104
(−0.288, 0.079)
−0.129

0.064

0.405
0.331

(−0.209, 0.615)
Yes
0

(−0.426, 0.167)
Yes
0

(1.000)
−0.149

(1.000)
0.104

(0.982)
−0.114

(1.005)
−0.0642

(0.981)
3,613

(0.940)
3,625

0.263
0.389

CI = confidence interval. Sample contains 3,625 respondents present for the follow-up survey. Robust standard errors clustered at the village level. All specifications include three stratification variables to indicate whether a village participated in wave 1, 2, or 3. Inclusion in wave 1, 2, or 3 is nonrandom, and wave 1 treatment villages received subsidized health products,
including insecticide-treated mosquito nets. Each dependent variable is an index of several related questions. Unanswered survey questions are coded as missing. Each index is standardized so the control group (credit without education, female-only groups) has a mean of zero and a standard deviation of one. We define index components here and tabulate component outcomes in the appendix. (1) Empowerment score, eight components: Q1: participates in decisions about children’s school attendance; Q2: participates in decisions about children’s
membership in groups; Q3: participates in buying and selling decisions for the household; Q4: participates in decisions about working outside the household; Q5: How often do conflicts
with your spouse lead to a) verbal abuse, b) physical abuse, or c) physical abuse against children? For each of a, b, and c, 0 = often, 1 = sometimes, 2 = rarely, 3 = never. Combined
score: 0 = often to 9 = never; Q6: ability to go out to a) the market, b) the health center, c) walk with friends, d) the religious center. For each of a, b, c, and d, 0 = never, 1 = cannot when
alone, 2 = can when alone. Combined score: 0 = never to 8 = always able to travel alone; Q7: views on women’s empowerment: a) decisions in the family should be taken by men, b) if a
woman works outside the home, then the husband should help with household chores, c) a married woman must be able to work outside the home if she wishes, d) a married woman should
be allowed to express her opinion even when she disagrees with her husband, e) a woman should accept beatings by her husband to preserve the unity of the family, f) it is better to send
boys to school than girls. For b, c, and d, Yes = 2, No = 0, Depends = 1; and for a, e, and f, Yes = 0, No = 2, Depends = 1. Combined score: 0 = low empowerment to 12 = high empowerment; Q8: frequency of voting, 0 = never, 1 = sometimes, 2 = always. (2) Social network score, three components: Q1: number of matched respondents who have given economic support,
out of 10; Q2: number of matched respondents she could ask for small money, out of 10; Q3: number of matched respondents she would lend small money, out of 10. (3) Social capital
score, six components: Q1: number of community groups that the respondent belongs to; Q2: number of groups from whom the respondent got economic support in the last 12 months;
Q3: number of groups from whom the respondent got advice in the last 12 months; Q4: has spoken out in a community meeting in last 12 months; Q5: has run for or held an elected community position or office in last 12 months; Q6: feels at least somewhat influential in changing her village.

effect on social capital provides some support for popular
policy claims that enabling women to convene empowers
them to gain confidence and assert themselves in community matters.17,42
Of the previously cited studies that found positive impacts
on health behaviors, two incorporated subsidized or free
access to health services24,32; three evaluated the same
intervention, IMAGE in South Africa, which used trained
health workers to deliver health curricula and included
a broader community mobilization component20,21,25,31; two
were implemented by Project HOPE, founded as an integrated village health bank that assigns a health officer to
conduct trainings at each bank branch26,31; and one used
cell phone and voice messages to reinforce breastfeeding
messages to groups of women.23
In contrast, PADME’s intervention relied on credit officers
to both relay health curricula and facilitate financial services
and did not systematically incorporate health care, products provision, or text or voice messages. We may not
observe behavior change despite increases in corresponding knowledge areas if knowledge was not the key constraint to improving health behaviors in study communities.
Limited access to health products and services may have
prevented respondents from engaging in behaviors promoted by CwE. This explanation seems unlikely for HIV/

AIDS access and behavior considering the strong positive
result of CwE on women’s self-reported ability to independently procure a condom yet the null result on condom use
and considering that almost all respondents were married
and may have considered themselves at low risk to HIV/
AIDS. Access to mosquito bednets or ITNs could be prohibitive, considering the significant increase in mosquito
repellant usage observed in CwE villages that were not sold
subsidized mosquito bednets.
Although part of the original study design, the lack of
census and baseline data limits the analytical potential for
the study. Without these data, we can only compare the
level of outcomes for the four group loan products, but
cannot compare the changes in outcomes between baseline and endline. More importantly, we are not able to conduct analysis of who participates. The four group loan
products may have attracted different types of people, that
is, those who want more education on health matters, or
individuals with different views on gender roles in the
household and community. Furthermore, a baseline would
have allowed us to conduct analysis of heterogeneity, to
explore village or individual characteristics that are associated with larger treatment effects.
However, the endline assessment was designed in such
a way to control for selection differences by surveying a
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representative set of village members, not merely PADME
clients. Thus, we are estimating the treatment effect on the
villages on average, irrespective of whether one treatment
led to different characteristics of participants. This removes
the risk of self-selection bias from the analysis, although it
does weaken the statistical precision of the estimated treatment effects as the estimates are diluted by those who did
not participate. Also, because this sampling strategy only
includes the villages where groups formed successfully, a
village-selection bias is a risk for the study design. Geographic isolation, opposition of village leaders, and insufficient demand of the product were key contributors for lack
of groups in the 17 villages that did not form groups. If
villages more likely to form groups are also different in
other regards, such as having village members who are
more financially capable, more entrepreneurial, or who have
stronger social networks, this introduces a possible selection bias to the study design.
An additional limitation of the design is the relatively short
period of time to detect change as well as a disruption to
the rollout that occurred during the evaluation period. The
baseline was conducted in September and October 2007.
Implementation began shortly thereafter. Also, because the
program was rolled out in three main waves, waves 2 and 3
had less time to put behaviors into practice by the endline
assessment, which occurred in January to March 2010. In
fact, the endline was conducted as soon as the villages in
wave 3 had participated in all education modules. Having
said that, we posit that behavior change is likely to dissipate over time rather than increase, and thus the lack of
short-run behavior change is likely indicative of no long-run
behavior change as well. Second, implementation could
have been affected by internal turmoil: early in 2008, just
a few months after the launch of program, the Béninois
government seized control of PADME and replaced its leadership. An extensive staff work strike ensued, leading to
about 3 months of inactivity in the field and some client
confusion. With the new leadership in place, PADME then
continued to pursue transformation to a regulated bank,
which complicated management attention to the new program. However, the presence of knowledge changes does
suggest successful implementation, and that the issue is
more about how to convert knowledge increase into behavior change.
This study also should be viewed in the larger context of
the impact of microcredit. Because the data were collected for this study, several randomized trials of “plain
microcredit” (i.e., no educational add-ons) have been published2,3,5–7,10 and summarized.4 The modest impact of
microcredit has led some policymakers, donors, and microcredit institutions to rethink their model to include integrated services (or to innovate further to reach those who
are too young, too rural, or too poor, to participate in standard microcredit).43
In conclusion, our study joins a small group of randomized evaluations22,23,27,28 suggesting that, although bundling
health education with microcredit is one way to expand
health education coverage and lower service-delivery costs,
the approach may not be sufficient to improve health
behaviors. Further research is needed to determine whether
socially motivated microfinance institutions that aim to support client health can achieve their goals better through

integrating direct services beyond health education or
through provision of specific health financing tools designed
to influence positive treatment-seeking behaviors.
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