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Introduction: Social and economic conditions are powerful determinants of women's health status. Microcredit,
which involves the provision of small loans to low-income women in the hopes of improving their living
conditions, is an increasingly popular intervention to improve women's socioeconomic status. Studies examining
the health effects of microcredit programs have had mixed results.

Methods: We conduct a cross-sectional study among female clients of a non-profit microcredit program in Peru
(N=1,593). The predictor variable is length of microcredit participation. We conduct bivariate and multivariate
linear regressions to examine the associations between length of microcredit participation and a variety of
measures of women’s health. We control for participants’ sociodemographic characteristics.

Results: We find that longer participation is associated with decreased depressive symptoms, increased social
support, and increased perceived control, but these differences are attenuated with the inclusion of covariates.
We find no association between length of participation and contraception use, cancer screening, or self-reported

Conclusions: These results demonstrate a positive association between length of microcredit participation and
measures of women's psychological health, but not physical health. These findings contribute to the discussion
on the potential of microcredit programs to address the socioeconomic determinants of health, and suggest that
addressing socioeconomic status may be a key way to improve women's health worldwide.

Keywords: Microcredit, Poverty alleviation, Women's health, Socioeconomic determinants of health,

Introduction
Social and economic conditions are powerful determi-
nants of women’s health status. In low- and middle-
income countries (LMIC), women with higher incomes,
higher educational attainment, and greater levels of
empowerment are more likely to seek out preventive
health care, more apt to use modern contraceptive
methods, and more likely to attend prenatal care visits
[1, 2]. Policymakers have called for interventions to
improve socioeconomic status as a means to address
the fundamental determinants of health disparities
among women [3].

One increasing popular tool to achieve these aims is
microcredit [4]. This intervention involves the provisi
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on of small loans to low-income individuals — most
often women — who are too poor to access traditional
financial services, in the hopes that they will invest
these funds in microenterprises to improve their fam-
ilies’ health and living conditions. There are currently
over 3,000 organizations providing microcredit loans
worldwide [5].

There are several pathways through which microcredit
could improve health outcomes. If investments lead to
increases in income, a family may have a greater ability
to pay for food and other household resources, in
addition to decreasing the stress associated with living
in poverty [6]. Increased economic independence for
women may enable them to be more active in decision-
making around finances and health, thereby increasing
their relative status within the household [7]. This may
especially be true in microcredit programs in which
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women receive social support through participation in
group lending models [8]. Some researchers have
suggested that microcredit may be an effective tool to
attain the Millennium Development Goals, international
targets set by the United Nations and other global actors
to improve poverty, education, and women’s empower-
ment [9].

There are reasons to be concerned that microcredit’s
impacts may not be uniformly positive. Given that micro-
credit organizations provide loans rather than monetary
transfers, participation may lead to increased debt and
stress if the loans are not invested appropriately. For ex-
ample, prior research has found that women may become
trapped in a cycle of debt as they take out additional
loans to repay old ones [10]. Moreover, women often
manage the microenterprise in addition to running the
household, resulting in a dual burden of responsibility
and contributing to role overload or role conflict [11]. It
is also likely that the structural contexts in which women
live play a determining factor in the effects of microcredit
programs on women’s health [12]. For instance, prior
work has found that women in some microcredit pro-
grams are subject to domestic violence, and are often
forced to take out loans by their husbands or other rela-
tives [10].

Indeed, the impact of microcredit programs is contro-
versial, with mixed findings based on recent systematic
reviews [13, 14]. A major challenge has been the diffi-
culty in conducting randomized controlled trials (RCTs),
given the high penetration of microcredit interventions
in LMIC that may lead to higher take-up in control
groups and small or null effects. One RCT in Ethiopia
randomized a group lending intervention among admin-
istrative areas, finding no change in economic or health
outcomes among those communities randomized to the
microcredit intervention [15]. Another study in India
examined a variety of health and economic outcomes
and found only an increase in spending on durable
goods in the treatment group [16]. Another RCT
demonstrated increased social capital among recipients,
although the loans were combined with a “participatory
gender training” and may not reflect the effects of the
financial intervention itself [17]. Only one study to our
knowledge has conducted a randomized experiment
in an area previously devoid of microcredit — in
Morocco — and this found no effects on economic or
health outcomes in villages randomized to receive the
intervention [18]. Given the unique circumstances in
each cultural context, especially surrounding gender
issues, the results of these studies may not be
generalizable to other international settings.

There is a larger but still limited body of research
examining the effects of microcredit on health outcomes
using cross-sectional designs. These too demonstrate
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inconsistent findings. Studies have found conflicting asso-
ciations of microcredit with women’s nutrition [19-21],
empowerment [22, 23], contraceptive use [24-26], and
mental health [27, 28]. Many of these studies suffer
from selection bias, as they compare program partici-
pants with non-participants who have been shown to
differ in ways that make them less likely to succeed
than loan recipients [29].

The study described here adds to the literature on the
associations between microcredit participation and
health outcomes. We analyze the association between
length of participation in a microcredit program among
loan recipients in Peru using a cross-sectional design,
examining a robust set of women’s health outcomes,
including general health, mental health, and reproduct-
ive health. We hypothesize that longer participation in
the microcredit program is associated with more favor-
able women’s health outcomes. In doing so, we provide
evidence on whether an intervention designed to address
women’s poverty in low-resource settings is associated
with better health status.

Methods

Study design

Data for this study were collected in February 2007
among participants in a microcredit program in Peru.
We partnered with Prisma, a non-profit organization
that provides microcredit and other social services
throughout the country. We approached all the organi-
zation’s clients in Pucallpa (N =2,134), a large city in the
jungle (selva) region (population 136,000, 93 % urban).
Of clients we approached, 1,855 agreed to participate in
the survey (Fig. 1). The main reasons for non-response
were refusal to participate and the client not being avail-
able for interview. No other information was available
on non-responders. As prior studies have found differ-
ences in health effects of microcredit programs by client
gender [28, 30], and because in this study we are inter-
ested in pathways that are specific to female clients, only
female participants were included (N = 1,593).

Native Spanish speakers were hired and trained locally
to conduct the surveys. The organization’s staff con-
firmed that all clients were comfortable communicating
in Spanish and that organizational activities were con-
ducted only in Spanish. The questionnaire, described
below, was translated into Spanish by native speakers
fluent in both English and Spanish. Focus groups were
conducted among a small subset of clients to ensure
question intelligibility, and wvalidity testing was con-
ducted to ensure intra- and inter-rater reliability. Clients
were approached at their monthly meetings and invited
to participate in the survey. Those who were absent
from the meetings were telephoned or approached at
home to schedule an interview appointment.
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[ 2,134 clients approached ]

\ 4
1,855 clients consented
(87.7% response rate)

v

1,593 female clients
(85.9% of consented clients)

Fig. 1 Sample framework

79 clients refused

113 clients absent

87 other

262 male clients

Description of intervention

Clients in the sample were organized into 137 loan
groups, each consisting of 10 to 20 individuals. These
groups met on a monthly basis with a loan officer from
the organization in order to make payments and con-
duct other administrative business. The average loan size
in this sample was US$357, repaid over the course of a
6-month loan cycle, with a monthly interest rate of 4 %.
This interest rate is similar to those among microcredit
organizations in other LMIC [31]. Members were also
required to deposit 2 % of the amount borrowed into a
savings account with the organization.

New applicants were approved by the organization
and by other members. This process allows poor individ-
uals to provide social collateral for one another in the
absence of physical collateral, a common structure in
microcredit organizations [32].

Prisma is a non-profit organization that provides a
variety of services to the urban and rural poor through-
out Peru, including business training, rural development,
and health education. At the time of the survey, the
clients in this study were only receiving microcredit
services.

Measures

The primary predictor variable used in this study was
length of participation in the microcredit program
(range: 0 to 11 cycles). Clients were asked about the
number of loan cycles they had completed with the
organization (1 loan cycle=6 months). Using length

of participation as the independent variable is a
method that has been used in prior studies to capture
the “dose effect” of microcredit on a variety of out-
comes [20, 24, 33, 34]. Importantly, longer participa-
tion may reflect the fact that women are benefiting
from the intervention and choosing to continue, or it
may be a result of being caught in a cycle of debt;
we are not able to distinguish between these. We
chose not to include non-clients as a control group,
as these individuals may differ from clients in un-
observed ways such as motivation or sense of entre-
preneurship [35].

In the first set of models, number of loan cycles was
included as a continuous variable. To capture poten-
tially non-linear associations with the outcome vari-
ables, we also conducted a second set of analyses in
which the number of completed loan cycles was trans-
formed into a categorical variable: less than 3 loan cycles
(1-17 months), 3-5 loan cycles (18-35 months), and 6 or
more loan cycles (36+ months).

Health outcomes included a variety of indicators of
women’s well-being. To capture general health, we asked
women about the number of days they had been sick
during the past month. Women indicated whether they
had received a routine preventive cancer screening (e.g.,
Pap smear or mammogram) in the past year, a measure
used previously to measure access to healthcare [36, 37].
Reproductive health was assessed by asking whether
women discussed contraception with their partner, and
whether they used any form of contraceptive method.
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Mental health was measured using the 20-item Center for
Epidemiologic Studies — Depression scale (CES-D, range
0-60), which has been validated in low-income Spanish-
speaking populations in the United States and Latin
America [38, 39]. A score above 16 indicates a high risk
for clinical depression in a US population [40]. Higher
cut-off scores have been proposed in other populations,
e.g., 35 based on a study conducted in a population of
adult Mexican women [41, 42]. Social support was mea-
sured using the 11-item Duke-UNC Functional Social
Support Questionnaire (range 0-55) [43], whose validity
and reliability have been demonstrated in prior studies in-
cluding Spanish-speaking populations [43, 44]. Finally,
women responded to two questions about their perceived
control over life circumstances and happiness with the
level of control over life circumstances (range 0—6), simi-
lar to standard questions included in prior studies linking
perceived control with socioeconomic status and other
life stressors [45, 46]. Perceived control was included
based on prevailing hypotheses that microcredit im-
proves women’s health in part due to heightened empower-
ment and control over life circumstances [6], and based on
longstanding evidence that perceived control mediates the
pathway between material deprivation and health [47].

Covariates included women’s age, marital status (mar-
ried or cohabitating vs. single), and a categorical variable
representing educational attainment (primary or less,
some secondary, complete secondary, at least some post-
secondary). To flexibly model age, we included age-
squared in regressions. To determine relative poverty,
clients were asked about household assets, such as cars,
refrigerators, and televisions. Information was also ob-
tained about whether the client owned their home, and
the materials from which the roof, walls, and floor were
constructed. Based on the responses to these questions,
principal components analysis was used to construct
two continuous indices of household poverty: (1) assets,
which included variables representing ownership of
televisions, cars, blenders, refrigerators, radios, CD and
DVD players, washing machines, fans, motorcycles,
bicycles, and tractors; and (2) housing, which included
variables representing home ownership and the materials
from which the roof, walls, and floor were constructed.
These questions were adapted from the Demographic and
Health Surveys [48]. This technique has been used
previously to measure the relative poverty of households
in LMIC [49, 50]. Data on income were not available.

Data analysis

We conducted multivariable linear regressions, using
length of participation as a predictor to capture the dose
effect of the microcredit program on women’s health.
Linear probability models were used for binary dependent
variables. We first conducted unadjusted analyses to
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examine the association between length of participation
and women’s health outcomes. For those outcome vari-
ables with a statistically significant relationship with
length of participation in unadjusted analyses, we then
controlled for the sociodemographic characteristics out-
lined above. Robust standard errors were clustered at the
level of the loan group. The number of observations
differed across regressions due to client refusal or out-of-
range responses.

Data were double-entered using CSPro 3.3 (U.S. Cen-
sus Bureau, Population Division, Washington, D.C.).
Statistical analyses were conducted using Stata 13 (Stata
Corporation, College Station, TX).

Ethics approval

The Institutional Review Boards of the University of
California Berkeley and Prisma provided ethics approval
for this study. Clients provided written or verbal consent
for participation.

Results

Client characteristics

Women in this sample (N =1,593) were 39.5 years old on
average and diverse with respect to educational attain-
ment; about 80 % were married or co-habiting (Table 1).
On average, women had completed 2.6 loan cycles (range
0 to 11, Fig. 2).

The average score for perceived depressive symptoms
was 18.2, which is above the cut-off of 16 at which
individuals are considered to be at increased risk of
depression in the United States. About three-quarters of
women reported discussing contraception with their
partner, and less than half reported using any contracep-
tive method. Women reported an average of 2.4 sick
days in the last month. About one-third reported receiv-
ing a routine cancer screening in the last year.

Associations between microcredit participation and
health

We first examined the associations between length of
participation and health, using number of loan cycles as
a continuous variable (Table 2). In unadjusted analyses,
length of participation was significantly associated with
decreased depressive symptoms (=-0.29, p=0.006),
increased perceived social support (B=0.25 p=0.01),
increased perceived control (ff=0.045, p<0.001), and
decreased contraception use (p =-0.015, p = 0.008), with
a non-significant tendency towards increased discussion
of contraception (f = 0.0080, p = 0.09).

For outcomes with statistically significant associations
in unadjusted analyses, we then controlled for socio-
demographic factors including age, marital status, educa-
tional attainment, and indices for assets and housing
(Table 3). In these models, longer program participation
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Table 1 Sample characteristics (N =1,593)

Sociodemographic characteristics

Age, years (mean + SD) 395+99
Education (%)

Primary or less 270

Some secondary 272

Complete secondary 258

At least some post-secondary 200
Married or co-habiting (%) 80.2
Assets® (mean = SD) 0055+ 1.7
Housingb (mean + SD) 0.050+15
Loan-related Characteristics
Number of loan cycles completed

Mean £ SD 26+22

Median (interquartile range) 20,4
Loan size (USS)

Mean £ SD 3543+195.6

Median (interquartile range) 310.3 (206.9, 413.8)

Mental & Physical Health Characteristics

Depressive symptoms® (mean + SD) 182+87
Perceived social supportd (mean + SD) 394+83
Perceived control® (mean + SD) 74+10
Discusses contraception with partner (%) 745

Uses contraception (%) 482
Days sick in last month (mean + SD) 24+6.1
Cancer screening in past year (%) 359

Note: Only female subjects included

@Assets variable constructed using principal components analysis. Assets
included televisions, cars, refrigerators, fridge, radio, CD players, DVD players,
washing machines, blenders, fans, motorcycles, bicycles, and tractors
PHousing variable constructed using principal components analysis. Elements
included home ownership and construction materials for the roof, walls,

and floor

“Assessed using the Center for Epidemiologic Studies Depression scale
(range 0-60)

Perceived social support measured using 11-item Duke-UNC Functional
Social Support Questionnaire (range 0-55)

€Perceived control measured using a 2-item scale (range 0-6)

remained significantly associated with greater perceived
control (p=0.037, p=0.002); it also had a non-
significant tendency to be associated with reduced
depressive symptoms ( =-0.20, p=0.06) and greater
perceived social support (B=0.19, p=0.08). Program
participation was not significantly associated with repro-
ductive health, cancer screening, or days sick, perhaps
due to the significant association of age and marital
status with length of participation.

Length of participation as a categorical variable

We next examined whether there were non-linear asso-
ciations between length of participation and health by
transforming number of loan cycles into a categorical
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variable (Table 4). The association between number of
loan cycles and lower depressive symptoms was signifi-
cant for those who had participated for 6 or more loan
cycles when compared with those who had participated
for less than 3 cycles (B=1.45, p=0.04), but not for
those who had participated for 3-5 loan cycles as com-
pared to less than 3 cycles ( =0.95, p = 0.08). Perceived
control was greater in those who had participated for
3-5 loan cycles as compared to less than 3 loan cy-
cles (3 =0.13, p=0.03), and greater still for those who
had completed 6 or more loan cycles compared with
less than 3 loan cycles (f=0.19, p=0.02). There was
also a non-significant tendency towards improved social
support among those with 3-5 cycles of participation
compared to less than 3 cycles (f=0.95, p=0.08). As
with the analyses described above, there were no signifi-
cant associations for reproductive health, cancer screen-
ing, or days sick.

Discussion

This study adds to the literature on health outcomes
among clients of microcredit programs by examining a
variety of indicators of women’s health status among cli-
ents of a non-profit organization in Peru. We find that
longer participation is associated with better psycho-
logical outcomes — including depressive symptoms, per-
ceived social support, and perceived control — but not
associated with general health and reproductive health
outcomes. Transforming number of loan cycles into a
categorical variable demonstrates the non-linear nature
of this relationship, in that decreased depressive symp-
toms, increased perceived control, and greater perceived
social support (non-significant trend) are more pro-
nounced among those with longer program participation
as compared to those with shorter length of participa-
tion. These findings suggest that there are cumulative
positive effects associated with longer participation,
although the cross-sectional design precludes us from
determining whether this association is causal.

The null associations for other health outcomes sug-
gest that microcredit may not be effective in improving
women’s physical health in the absence of other struc-
tural interventions to their communities, such as health-
care access or transportation. Possible solutions include
the provision of specific synergistic interventions that
use microcredit programs as a platform for the provision
of health services. Alternatively, this may speak to the
limitation of microcredit as an intervention to improve
women’s health, and the need for other infrastructure
changes implemented by community organizations and
governments.

The mental health associations we demonstrate are
consistent with a prior study in Bangladesh that
found that microcredit participants experience less
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stress than non-participants [33], and others that have
found greater women’s empowerment among micro-
credit clients [23, 51]. These findings may be due to
the increased income available to these women, or to
the increased opportunities for networking in the
context of loan groups [6]. Other studies, however,
have found worsened stress and depressive symptoms
among female clients. Several qualitative studies have
suggested that tense household dynamics and in-
creased debt burden may be contributing to worsened
mental health among female clients [11, 22], but it
may be that relations among members at Prisma are
more supportive. The findings highlight the import-
ance of conducting evaluations across country settings
since community contexts may differ in important
ways. Of note, we find that the average score for depres-
sive symptoms among participants is above the U.S. cut-
off of 16 that indicates a high risk for clinical depression.
While this seems high, it is similar to other vulnerable
populations in prior studies in Peru [52, 53]. It is possible

that a higher cut-off for the CES-D is appropriate in this
population, and this can be explored in future studies.

We find no association between length of program
participation and discussion or use of contraceptive
methods, although prior studies have suggested that
women discuss and evaluate contraceptive methods in
the context of their social networks [54, 55], and that
women’s empowerment is associated with higher contra-
ceptive use [56, 57]. Self-reported contraception use in
this sample is similar to that among women in Peru [58].
Prior studies of microcredit programs have found positive,
negative, and no effects on contraceptive use [24—26]. It
may be that gender or household dynamics in this com-
munity constrain women’s ability to apply their increased
perceived control to their reproductive health. Future
studies could examine whether the women’s increase in
perceived control is isolated to certain domains — e.g.,
finances or employment, and not health or relationships —
as prior research has found that an individual’s perceived
control may vary across domains [59].

Table 2 Unadjusted associations between length of microcredit participation (as continuous variable) and women’s health

Marginal effect [95 % Cl]

Depressive Social Perceived Discuss Use Cancer screening Days sick

symptoms® supportb control® contraception contraception in last year in last month

N=1475 N=1,547 N=1,579 N=1449 N=1,559 N=1,507 N=1,580
No. loan cycles —0.29** 0.25* 0.045** 0.0080+ —0.015** 0.0089 0.12

[-0.49, —0.08] [0.054, 0.45] [0.021, 0.069] [-0.018, 0.0015] [-0.026, —0.0039] [-0.0027, 0.021] [-0.031, 0.27]

Note: Unadjusted ordinary least squares regression is used for continuous outcomes and linear probability models are used for binary outcomes. Standard errors

are clustered by loan group
*p <0.05, + p<0.1, *p <0.01

@Assessed using the Center for Epidemiologic Studies Depression scale (range 0-60)
PPerceived social support measured using 11-item Duke-UNC Functional Social Support Questionnaire (range 0-55)

“Perceived control measured using a 2-item scale (range 0-6)
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Table 3 Adjusted associations between length of microcredit participation (as continuous variable) and women's health

Marginal effect [95 % Cl]

Depressive symptoms®

Social support®

Perceived control®

Discuss contraception

Use contraception

N=1,445 N=1516 N=1548 N=1426 N=1528
No. loan cycles —0.20+ 0.19+ 0.037** 0.00043 0.0014

[(-0.42, 0.0089] [-0.021, 0.40] [0.013, 0.061] [-0.008, 0.0096] [-0.0091, 0.012]
Age 0.055 -0.16 0.024 0.024** 0.015+

[-0.26, 0.37] [-044, 0.13] [-0.015, 0.063] [0.011, 0.038] [-0.00061, 0.031]
Age-squared —0.00098 0.0021 —0.00022 —0.00041%** —0.00039**

[-0.0049, 0.0029] [-0.0014, 0.0056]  [-0.00068, 0.00024]  [-0.00059, —0.00024] [-0.00057, —0.00022]
Married -0.53 026 —0.19** 0.30** 021**

[-1.74, 0.69] [-0.87,1.39] [-0.30, —0.086] [0.22, 0.38] [0.16, 0.27]
Education (ref: less than secondary)
Some secondary —1.42% 0.21 0.024 0.031 0.037

[-2.81, -0.028] [-0.89, 1.31] [-0.11,0.16] [-0.036, 0.097] [-0.037,0.11]
Complete secondary —2.20%* 2.12%% 0.22%* 0.090** 0.030

[-3.57, -0.87] [1.11,3.13] [0.060, 0.37] [0.029, 0.15] [-0.038, 0.099]
Post-secondary —3.21% 3.20% 0.16+ 0.043 0.046

[-4.89, —1.53] [1.83, 4.56] [-0.012, 0.34] [-0.028, 0.11] [-0.039, 0.13]
Assets® —046** 0.17 0.015 0014+ 0.0058

[-0.77, -0.15] [-0.12, 0.45] [-0.021, 0.051] [-0.00079, 0.029] [-0.0094, 0.021]
Housing® 0.15 0.31 0.037+ 0.012 -0.0077

(-0.30, 0.59] [-0.092, 0.71] [-0.0070, 0.0805] [-0.0091, 0.034] [-0.031, 0.016]
Constant 20.12%* 40.21%* 6.74** 0.17 0.33+

[13.88, 26.36] [34.76, 45.65] [5.90, 7.58] [-0.13, 0.46] [-0.011, 0.68]

Ordinary least squares regression is used for continuous outcomes and linear probability models are used for binary outcomes. Standard errors are clustered by

loan group

*»<0.05, + p<0.1, *p <001

#Assessed using the Center for Epidemiologic Studies Depression scale (range 0-60)
PPerceived social support measured using 11-item Duke-UNC Functional Social Support Questionnaire (range 0-55)

“Perceived control measured using a 2-item scale (range 0-6)

dAssets variable constructed using principal components analysis. Assets included televisions, cars, refrigerators, fridge, radio, CD players, DVD players, washing

machines, blenders, fans, motorcycles, bicycles, and tractors

®Housing variable constructed using principal components analysis. Elements included home ownership and construction materials for the roof, walls, and floor

The prevalence of cervical cancer screening in this sam-
ple is similar to findings from prior studies in Peru [60].
This study’s finding that microcredit participation was not
associated with general health (as measured by days sick)
or changes in cancer screening is consistent with prior
studies in which participation in a microcredit program
did not change prevalence of cervical cancer screening in
the absence of an accompanying health promotion inter-
vention [36, 37]. This contradicts findings that employed
individuals and those with higher income are more likely
to seek preventive healthcare [61-63]. It may be that other
barriers to healthcare access — such as poor transportation
or clinic availability — continue to limit women’s ability to
obtain preventive healthcare. It may also be that this
microcredit program may not have a significant impact on
clients’ income, although this is not something that we
can assess with this data set.

This study is limited in several ways. First, the study is
cross-sectional in design, which precludes the ability to
make causal inferences about the results. In other words,
the positive associations for depressive symptoms, social
support, and perceived control may be a result of con-
founding or reverse causality, in that those with better
mental health are more likely to stay in the program.
While we avoid bias caused by selection into the micro-
credit program by comparing existing clients with differ-
ing lengths of program participation, the results may
suffer from survivorship bias in that those who remain
clients differ from those who drop out. It is not clear in
which direction this would bias the results, e.g., individ-
uals may drop out because they graduated to a higher
income level or because they failed to repay their loans.
Compared to the general population in the jungle re-
gion, women in this sample are more educated and
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Table 4 Associations between length of microcredit participation (as categorical variable) and women’s health
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Marginal effect [95 % Cl]

Depressive symptoms®

Social support®

Perceived control®

Discuss contraception

Use contraception

N=1,445 N=1516 N=1548 N=1426 N=1528
No. loan cycles (ref <3)
3-5 0.16 0.95+ 0.13* 0.018 -0.0028

[-0.87, 1.20] [-0.12, 2.03] [0.016, 0.25] [-0.036, 0.072] [-0.058, 0.052]
6+ —1.45% 0.70 0.19% 0.020 0.028

[-2.80, —0.11] [-0.71,2.12] [0.029, 0.35] [-0.042, 0.082] [-0.039, 0.095]
Age 0.048 -0.16 0.024 0.024** 0.015+

[-0.27, 0.36] [-044, 0.13] [-0.015, 0.063] [0.010, 0.038] [-0.00054, 0.031]
Age-squared —-0.00089 0.0021 —0.00022 —0.00042** —0.00040**

[-0.0047, 0.0030] [-0.0014, 0.0057]  [-0.00068, 0.00023]  [-0.00059, —0.00024] [-0.00057, —0.00022]
Married -0.52 027 —0.19%* 0.30** 021**

[-1.74, 0.70] [-0.86, 1.39] [-0.298, —0.086) [0.22, 0.38] [0.16,0.27]
Education (ref: less than secondary)
Some secondary -133+ 0.26 0.025 0.032 0.035

[-2.72, 0.054] [-0.86, 1.37] [-0.11,0.16] [-0.035, 0.099] [-0.038, 0.11]
Complete secondary —2.18** 2.14%% 0.21** 0.090** 0.030

[-3.53,-0.83] [1.13,3.16] [0.060, 0.37] [0.029, 0.15] [-0.039, 0.098]
Post-secondary —3.15%* 3.25%% 0.17+ 0.044 0.045

[-4.83, —147] [1.88, 4.63] [-0.0076, 0.34] [-0.028, 0.12] [-0.039, 0.13]
Assets® —047%% 0.17 0.015 0013+ 0.0054

[-0.78, —=0.16] [-0.11, 045] [-0.022, 0.051] [-0.0014, 0.028] [-0.0098, 0.021]
Housing® 0.16 0.32 0.037+ 0.012 —-0.0082

(-0.28, 0.60] [-0.090, 0.72] [-0.0071, 0.081] [-0.0095, 0.033] [-0.032, 0.016]
Constant 19.85%* 40.21%* 6.75%* 0.16 0.34+

[13.58, 26.12] [34.71,45.71] [5.92, 7.58] [-0.13, 0.46] [-0.0086, 0.68]

Ordinary least squares regression is used for continuous outcomes and linear probability models are used for binary outcomes. Standard errors are clustered by

loan group

*p <0.05, + p<0.1, *p <0.01

#Assessed using the Center for Epidemiologic Studies Depression scale (range 0-60)
PPerceived social support measured using 11-item Duke-UNC Functional Social Support Questionnaire (range 0-55)

“Perceived control measured using a 2-item scale (range 0-6)

9dAssets variable constructed using principal components analysis. Assets included televisions, cars, refrigerators, fridge, radio, CD players, DVD players, washing

machines, blenders, fans, motorcycles, bicycles, and tractors

®Housing variable constructed using principal components analysis. Elements included home ownership and construction materials for the roof, walls, and floor

report greater ownership of assets and housing quality
[64]. They are also more likely to be married or co-
habiting. This may suggest possible survivorship bias.
Yet even those clients in the sample who had most re-
cently joined the organization — less than one year prior
— demonstrated higher socioeconomic status than the
general population in the jungle region based on (data
not shown), suggesting that there is selection into the
program. While the ideal solution would be to imple-
ment a randomized controlled trial, these are difficult to
conduct in practice given the high penetration of micro-
credit programs in LMIC. One such study reports 27 %

take-up in the treatment group compared to 18 % in the
control group, resulting in reduced effect sizes [16].
Also, the study is limited in its use of length of participa-
tion as the predictor variable: longer participation is
likely to represent continued benefit from the interven-
tion and voluntary participation, although it may also
reflect women getting caught in a cycle of debt. This
may explain some of the null findings in our study for
some outcomes. Future qualitative work could explore
the nature of women’s decisions to continue participa-
tion in microcredit programs. Another limitation of this
study is that it may not be representative of microcredit
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programs in other cultural contexts, as gender dynamics
differ across and even within countries, and studies have
found that the environment in which a microcredit
intervention operates affects its ability to lift clients out
of poverty [65, 66]. This study contributes to the litera-
ture on the implementation of these programs in a Latin
American context, however, and future research should
attempt to replicate these results in other settings.

Conclusion

Addressing socioeconomic status may be a key way to
improve women’s health worldwide. In this study we
evaluate a microcredit intervention in Peru designed
to alleviate poverty among low-income women. These
results suggest that microcredit participation is associated
with more favorable psychological measures among
female clients. We did not find changes in general or
reproductive health, however, suggesting that the potential
impacts of microcredit programs may be limited in the
absence of sociocultural or infrastructural improvements
in surrounding communities. Future research could em-
ploy longitudinal or randomized methodologies to deter-
mine the causal role of microcredit in bringing about
these changes, while qualitative studies could explore the
ways in which programs can facilitate improvements in
clients’ mental and physical health.

Abbreviations

CES-D: Center for Epidemiologic Studies — Depression scale; LMIC: Low- and
middle-income countries; PC: Principal components; RCT: Randomized
controlled trial.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

RH designed the study, supervised the data collection, conducted the data
analysis, and drafted the manuscript. LCF designed the study, advised in data
analysis, and helped to draft the manuscript. Both authors read and
approved the final manuscript.

Acknowledgements

We thank Tania Alfonso, Miguel Almunia, Silvia Robles, and the surveyors for
their assistance in conducting this study. We are also grateful to Prisma and
the clients who participated in this survey.

This project received funding from the American Women’s Hospitals
Services, the Bixby Program at the University of California Berkeley (UCB),
the Center for Latin American Studies at UCB, the Dean’s Summer
Fellowship at the University of California San Francisco (UCSF), the
Human Rights Center at UCB, Innovations for Poverty Action, the
Interdisciplinary MPH Program at the UCB School of Public Health, the
Rainer Fund, and the UCSF-UCB Joint Medical Program. Study funders
had no role in the study design; in collecting, analyzing, or interpreting
the data; in writing the report; or in the decision to submit the article
for publication.

Author details

'Division of General Medical Disciplines, Stanford University, 1070 Arastradero
Road, Palo Alto, CA 94304, USA. *School of Public Health, University of
California Berkeley, 50 University Hall, Berkeley, CA 94720, USA.

Received: 5 February 2015 Accepted: 21 July 2015
Published online: 05 August 2015

Page 9 of 10

References

1. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. PLoS One. 2010;5:¢11190.

2. Nene B, Jayant K, Arrossi S, Shastri S, Budukh A, Hingmire S, et al.
Determinants of women's participation in cervical cancer screening trial,
Maharashtra, India. Bull World Health Organ. 2007,85:264-72.

3. Marmot M, Friel S, Bell R, Houweling TAJ, Taylor S. Closing the gap in a
generation: health equity through action on the social determinants of
health. The Lancet. 2008;372:1661-9.

4. Leatherman S, Metcalfe M, Geissler K, Dunford C. Integrating microfinance
and health strategies: examining the evidence to inform policy and
practice. Health Policy Plan. 2012;27:85-101.

5. Reed L. State of the Microcredit Summit Campaign Report. Washington:
Microcredit Summit Campaign; 2011.

6. Mayoux L. Women's Empowerment and Micro-Finance Programmes:
Strategies for Increasing Impact. Development in Practice. 1998,8:235-41.

7. Hennink M, McFarland DA. A delicate web: Household changes in health
behaviour enabled by microcredit in Burkina Faso. Global Public Health.
2013;8:144-58.

8. Mohindra KS, Haddad S. Women's interlaced freedoms: a framework linking
microcredit participation and health. Journal of Human Development.
2005,6:353-74.

9. Littlefield E, Morduch J, Hashemi S. Is microfinance an effective strategy to
reach the Millennium Development Goals? CGAP Focus Note 24. 2003.

10.  Rahman A. Micro-credit initiatives for equitable and sustainable
development: who pays? World Development. 1999,27:67-82.

11, Brett J. "We sacrifice and eat less”: the structural complexities of
microfinance participation. Hum Organ. 2006,65:8-19.

12. Arber S. Class, paid employment and family roles: Making sense of structural
disadvantage, gender and health status. Social Science & Medicine.
1991;32:425-36.

13. Duvendack M, Palmer-Jones R, Copestake JG, Hooper L, Loke Y, Rao N.
What is the evidence of the impact of microfinance on the well-being of
poor people? London: EPPI-Centre, Social Science Research Unit, Institute of
Education, University of London; 2011.

14.  van Rooyen C, Stewart R, de Wet T. The Impact of Microfinance in Sub-Saharan
Africa: A Systematic Review of the Evidence. World Development.
2012,40:2249-62.

15.  Desai J, Johnson K, Tarozzi A. On the impact of microcredit: Evidence from a
randomized intervention in rural Ethiopia. Barcelona GSE Working Paper 741. 2013.

16. Banerjee A, Duflo E, Glennerster R, Kinnan C. The miracle of microfinance?
Evidence from a randomized evaluation. Working Paper 18950. Cambridge,
Massachusetts: National Bureau of Economic Research. 2013.

17. Pronyk PM, Harpham T, Busza J, Phetla G, Morison LA, Hargreaves JR, et al.
Can social capital be intentionally generated? A randomized trial from rural
South Africa. Social Science and Medicine. 2008;67:1559-70.

18.  Crépon B, Devoto F, Duflo E, Parienté W. Impact of microcredit in rural areas
of Morocco: Evidence from a Randomized Evaluation. Cambridge,
Massachusetts: Massachusetts Institute of Technology Working Paper, 2011.

19. Doocy S, Teferra S, Norell D, Burnham G. Credit program outcomes: coping
capacity and nutritional status in the food insecure context of Ethiopia.
Social Science and Medicine. 2005;60:2371-82.

20. Hamad R, Fernald LC. Microcredit participation and nutrition outcomes
among women in Peru. J Epidemiol Community Health. 2012;66:e1.

21. MkNelly B, Dunford C. Impact of Credit with Education on Mothers and Their
Young Children's Nutrition: CRECER Credit with Education Program in Bolivia.
Davis, California: Freedom From Hunger; 1999.

22. Goetz AM, Gupta RS. Who takes the credit? Gender, power, and control over loan
use in rural credit programs in Bangladesh. World Development. 1996,24:45-63.

23. Hashemi S, Schuler SR, Riley AP. Rural Credit Programs and Women's
Empowerment in Bangladesh. World Development. 1996;24:635-53.

24, Norwood C. Women, microcredit and family planning practices: A case study
from rural Ghana. Journal of Asian and African studies. 2011;46:169-83.

25, Pitt MM, Khandker SR, McKernan S-M, Latif MA. Credit programs for the
poor and reproductive behavior in low-income countries: are the reported
causal relationships the results of heterogeneity bias? Demography.
1999;36:1-21.

26.  Schuler SR, Hashemi SM. Credit programs, women's empowerment, and
contraceptive use in rural Bangladesh. Studies in Family Planning.
1994,25:65-76.



Hamad and Fernald International Journal for Equity in Health (2015) 14:62

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45,

46.

47.
48.

49.

50.

Ahmed S, Chowdhury M, Bhuiya A. Micro-credit and emotional well-being:
experience of poor rural women from Matlab, Bangladesh. World
Development. 2001;29:1957-66.

Fernald LC, Hamad R, Karlan D, Ozer EJ, Zinman J. Small individual loans
and mental health: a randomized controlled trial among South African
adults. BMC Public Health. 2008;8:409.

Bajracharya A, Amin S. Microcredit and Domestic Violence in Bangladesh:
An Exploration of Selection Bias Influences. Demography. 2013;50:1819-43.
Kevane M, Wydick B. Microenterprise lending to female entrepreneurs:
sacrificing economic growth for poverty alleviation? World Development.
2001;29:1225-36.

Easton T. The hidden wealth of the poor: a survey of microfinance.

The Economist. 2005,377.

Yunus M. Toward eliminating poverty from the world: Grameen Bank experience.
In: Anderson CL, Looney JW, editors. Making Progress: Essays in Progress and
Public Policy. Lanham, Maryland: Lexington Books; 2002. p. 371-8.

Mohindra KS, Haddad S, Narayana D. Can microcredit help improve the
health of poor women? Some findings from a cross-sectional study in
Kerala, India. International Journal for Equity in Health. 2008;7:2.

Moseson H, Hamad R, Fernald L. Microcredit participation and child health:
results from a cross-sectional study in Peru. J Epidemiol Community Health.
2014,68(12):1175-81.

Mosley P. The use of control groups in impact assessments for
microfinance. Working Paper No. 19. Geneva, Switzerland: ILO, Enterprise
and Cooperative Development Department, Social Finance Unit. 1997.
Dohn AL, Chavez A, Dohn MN, Saturria L, Pimentel C. Changes in
health indicators related to health promotion and microcredit programs
in the Dominican Republic. Revista Panamericana de Salud Publica.
2004;15:185-93.

Smith SC. Village banking and maternal and child health: evidence from
Ecuador and Honduras. World Development. 2002,30:707-23.

Gonzalez V, Stewart A, Ritter P, Lorig K Translation and validation of arthritis
outcome measures into Spanish. Arthritis Rheum. 1995;38:1429-46.

Salgado de Snyder V, Maldonado M. Psychosocial functioning of wives of
Mexican immigrants to the United States. Revista Latinoamericana de
Psicologia. 1993;25:167-80.

Radloff LS. The CES-D scale: A self-report depression scale for research
in the general population. Applied Psychological Measurement.
1977;1:385-401.

Snyder N, Maldonado M. Caracteristicas psicométricas de la escala de
depresion en el Centro de Estudios Epidemioldgicos en mujeres mexicanas
adultas de areas rurales. Salud Publica Mexico. 1994;36:200-9.

Ghazali SR, ElKlit A, Vincent Balang R, Sultan MA, Yong Chen Y. Determining
The Cut-Off Score For A Malay Language Version Of The Centre For
Epidemiologic Studies Depression Scale (CESD). ASEAN Journal of
Psychiatry. 2014;15:146-52.

Broadhead WE, Gehlbach SH, de Gruy FV, Kaplan BH. The Duke-UNC
Functional Social Support Questionnaire. Measurement of social support in
family medicine patients. Med Care. 1988;26:709-23.

Bellén SJ, Delgado SA, Luna dCJ, Lardelli CP. Validity and reliability of the
Duke-UNC-11 questionnaire of functional social support. Atencién Primaria/
Sociedad Espafiola De Medicina De Familia y Comunitaria. 1996;18:153-63.
Bobak M, Pikhart H, Rose R, Hertzman C, Marmot M. Socioeconomic factors,
material inequalities, and perceived control in self-rated health: cross-
sectional data from seven post-communist countries. Soc Sci Med.
2000;51:1343-50.

Thompson SC, Sobolew-Shubin A, Galbraith ME, Schwankovsky L, Cruzen D.
Maintaining perceptions of control: Finding perceived control in low-control
circumstances. J Pers Soc Psychol. 1993;64:293-304.

Rodin J. Aging and health: Effects of the sense of control. Science.
1986;233:1271-6.

Demographic and Health Surveys. http://www.dhsprogram.com. Accessed 4
February, 2015.

Filmer D, Pritchett L. Estimating Wealth Effects without Expenditure Data—or
Tears: An Application to Educational Enrollments in States of India. Policy
Research Working Papers No. 1994. Washington, D.C: World Bank; 1998.
Zeller M, Houssou N, Alcaraz GV, Schwarze S, Johannsen J. Developing
Poverty Assessment Tools based on Principal Component Analysis:
Results from Bangladesh, Kazakhstan, Uganda, and Peru. International
Association of Agricultural Economists 2006 Annual Meeting, No. 25396.
Queensland, Australia.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

Page 10 of 10

Kim JC, Watts CH, Hargreaves JR, Ndhlovu LX, Phetla G, Morison LA, et al.
Understanding the impact of a microfinance-based intervention on
women's empowerment and the reduction of intimate partner violence in
South Africa. American Journal of Public Health. 2007,97:1794-1802.

Jaillard AS, Mazetti P, Kala E. Prevalence of Migraine and Headache in a
High-Altitude Town of Peru: A Population-Based Study. Headache: The
Journal of Head and Face Pain. 1997;37:95-101.

Wu DY, Munoz M, Espiritu B, Zeladita J, Sanchez E, Callacna M, et al. Burden
of Depression Among Impoverished HIV-Positive Women in Peru. JAIDS
Journal of Acquired Immune Deficiency Syndromes. 2008;48:500-4.
Samandari G, Speizer IS, O'Connell K. The Role of Social Support and Parity
On Contraceptive Use in Cambodia. Int Perspect Sex Reprod Health.
2010;36(3):122-31.

Valente TW, Watkins SC, Jato MN, Van Der Straten A, Tsitsol L-PM. Social
network associations with contraceptive use among Cameroonian women
in voluntary associations. Soc Sci Med. 1997;45:677-87.

Al Riyami A, Afifi M, Mabry RM. Women's autonomy, education and
employment in Oman and their influence on contraceptive use.
Reproductive Health Matters. 2004;12:144-54.

Saleem S, Bobak M. Women's autonomy, education and contraception use
in Pakistan: a national study. Reproductive Health. 2005;2:1-8.

Ali MM, Cleland J, Shah IH. Trends in reproductive behavior among young
single women in Colombia and Peru: 1985-1999. Demography.
2003;40:659-73.

Lachman ME, Weaver SL. Sociodemographic variations in the sense of
control by domain: Findings from the MacArthur studies of midlife. Psychol
Aging. 1998;13:553-62.

Bayer AM, Nussbaum L, Cabrera L, Paz-Soldan VA. Missed Opportunities for
Health Education on Pap Smears in Peru. Health Education & Behavior.
2011,38:198-209.

Arrossi S, Ramos S, Paolino M, Sankaranarayanan R. Social inequality in Pap
smear coverage: identifying under-users of cervical cancer screening in
Argentina. Reproductive Health Matters. 2008;16:50-8.

Williams-Brennan L, Gastaldo D, Cole D, Paszat L. Social determinants of
health associated with cervical cancer screening among women living in
developing countries: a scoping review. Arch Gynecol Obstet.
2012,286:1487-505.

Lee M, Park E-C, Chang H-S, Kwon JA, Yoo KB, Kim TH. Socioeconomic
disparity in cervical cancer screening among Korean women: 1998-2010.
BMC Public Health. 2013;13:553.

INEI/DHS. Encuesta Demogréfica y de Salud Familiar 2004. Lima, Peru: 2005
Brau JC, Woller G. Microfinance: a comprehensive review of the existing
literature. Journal of Entrepreneurial Finance & Business Ventures.
2004,9:1-26.

Shaw J. Microenterprise occupation and poverty reduction in microfinance
programs: evidence from Sri Lanka. World Development. 2004;32:1247-64.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



http://www.dhsprogram.com/
http://www.dhsprogram.com/

	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design
	Description of intervention
	Measures
	Data analysis
	Ethics approval

	Results
	Client characteristics
	Associations between microcredit participation and health
	Length of participation as a categorical variable

	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



