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Abstract

Objectives: To improve access to contraceptives in remote and rural areas, sub-Saharan African countries are allowing community health
workers (CHWs) to distribute hormonal contraceptives. Before offering hormonal contraceptives, CHWs must determine pregnancy status
but often lack a reliable way to do so. No studies have evaluated the impact of providing CHWSs with urine pregnancy test kits. We assessed
the impact of giving CHWs free pregnancy test kits on the number of new clients purchasing hormonal contraceptives from CHWs.
Study design: We implemented a randomized experiment in Eastern Madagascar among CHWs who sell injectable and oral hormonal
contraceptives. A total of 622 CHWs were stratified by region and randomly assigned at the individual level. Treatment-group CHWs were given
free pregnancy tests to distribute (n analyzed=272) and control-group CHWs did not receive the tests (z analyzed=263). We estimated an ordinary
least-squares regression model, with the monthly number of new hormonal contraceptive clients per CHW as our primary outcome.

Results: We find that providing CHWs with free pregnancy test kits increases the number of new hormonal contraceptive clients. Treatment-group
CHWs provide hormonal contraceptives to 3.1 new clients per month, compared to 2.5 in the control group. This difference of 0.7 clients per month
(95% confidence interval 0.13—1.18; p=.014) represents a 26% increase.

Conclusions: Giving CHWs free pregnancy tests is an effective way to increase distribution of hormonal contraceptives. As pregnancy tests
become increasingly affordable for health-care systems in developing countries, community-based distribution programs should consider
including the tests as a low-cost addition to CHWSs’ services.

Implications: No study has evaluated the impact of giving CHWs free urine pregnancy test kits for distribution to improve provision of
hormonal contraceptives. Giving CHWs free pregnancy test kits significantly increases the number of clients to whom they sell hormonal
contraceptives. Community-based distribution programs should consider including these tests among CHWSs’ services.

© 2016 Elsevier Inc. All rights reserved.
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To improve access to contraceptives in rural areas and
reduce unmet need, several African countries have shifted
some of the provision of injectable and oral contraceptives
from health facilities to community health workers (CHWs),
i.e. lay health workers who have not received formal
professional training [5,6] and whose responsibilities vary by
country depending on programmatic needs and the country
context. The World Health Organization recommends that
health workers confirm that a woman is not pregnant before
offering her hormonal contraceptives [7]. This need to verify
that pregnancy status presents a barrier to increasing
contraceptive use because CHWs lack a reliable method of
determining pregnancy status.

This study assesses whether providing CHWs in rural
Madagascar with free urine pregnancy tests increases the
number of women to whom they sell hormonal contracep-
tives. The tests can complement or substitute for the simple
six-question checklist currently used by health workers in
more than a dozen African countries, including Madagascar,
to rule out pregnancy. The checklist is an improvement on
earlier methods, such as checking menstruation [7—12].
However, the checklist has a false-positive rate ranging
between 11% and 61% [13]. As a result, a substantial
proportion of women who are not pregnant may be denied
contraceptives. In addition, there is evidence that some
CHWs do not view the checklist as reliable and continue to
rely on the menstruation requirement [14]. Women who are
denied contraceptives until their menses begin may become
pregnant in the interim [15].

In contrast, pregnancy tests are easy to administer and
false-positive results are extremely unlikely [16]. Because
uring pregnancy tests are ineffective between fertilization and
menses, these tests should be used in combination with the
checklist, shown to have a false-negative rate of 22% during
this period [17]. The tests have long been unaffordable in
low-resource settings, but their cost has fallen significantly in
recent years. Nonetheless, these tests are not typically available
through health-care providers [ 16]. To date, only one published
study, conducted in Ghana and Zambia, has assessed the effect
of introducing free pregnancy tests for use by health workers in
family planning (FP) clinics. This study found mixed evidence
on whether the availability of pregnancy tests reduced the
proportion of nonmenstruating women who were denied
contraceptive methods [16]. In our study, we assess the extent
to which providing free pregnancy tests to CHWs in rural areas
of Madagascar increases the number of clients to whom they
provide hormonal contraceptives.

1.1. Background — community-based distribution of
contraceptives in Madagascar

The Ministry of Health, Family Planning and Social
Protection in Madagascar has task-shifted some of the
provision of contraceptives to CHWs as a way to expand
access to FP among women in remote, rural areas [7,8].
Approximately 64% of women in Madagascar live 5 km or

more from the nearest health center; 40% live 10 km or
further [18]. While 32% of married women in rural
Madagascar currently use contraceptives, researchers esti-
mate that 18% have an unmet need. Injectable contraceptives
are the most popular form of modern FP, used by 20% of
married women in rural areas, followed by oral contracep-
tives (6%) [19]. Madagascar was the first country in
sub-Saharan Africa to allow CHWs to administer injectable
contraceptives [8,14].

The community-based distribution programs in Madagascar,
supported by the United States Agency for International
Development (USAID), allow CHWs to sell contraceptives
at a small profit to women in rural areas who otherwise have
limited access to FP providers. These CHWs are recruited in
rural areas at least 5 km from the nearest health center. They
live within the communities where they work, and each village
typically has one or two CHWs. In addition to conducting
other public health promotion activities, they provide FP
counseling, pregnancy and method eligibility screening, and
they sell short-acting methods (fertility-awareness method
using cycle beads, condoms and hormonal contraceptives).

The study was implemented in three regions of
Eastern Madagascar — Aloatra Mangoro, Atsinanana
and Analanjirofo — among CHWs who had been trained
to administer injectables. These CHWs were supported
by USAID’s Santénet2 project, which was implemented
from 2008 to 2013 to scale up training of CHWs, expand
public demand for health services and link CHWs to
reliable supply chains for health commodities. CHWSs
visit new and existing FP clients at their homes but can
also provide services from their own residence. CHWs
maintain individual client records and submit monthly
aggregate data to the local health center on the number
and type of contraceptive clients.

Until 2006, CHWs in Madagascar were allowed to
provide hormonal contraceptives to women only at the time
of their menses. The policy was then revised to allow CHWs
to use an eligibility checklist, which combines the questions
from the pregnancy checklist with other medical eligibility
questions related to hormonal contraceptives. In 2008, all
CHWs were trained on the eligibility checklist [7]. Despite
the training, a survey among an initial cohort of 62 CHWs
trained in 2007 found that only 15% said that they could
provide injectables to nonmenstruating women [14].

2. Methods
2.1. Experimental design

This study uses a randomized-controlled trial design in
which CHW s either (i) were given free pregnancy tests to
distribute and trained on how to use them (the treatment
group) or (ii) did not receive the tests or training on their use
(the control group). We estimate the impact of the
intervention by comparing outcomes between the treatment
and the control groups. The main outcome of interest is the
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Fig. 1. CHW decision-making for providing contraceptives.

monthly number of new oral and injectable hormonal
contraceptive clients per CHW.

Treatment- and control-group CHWs were invited to
participate in a training session, but they were not told what
the training was about (such invitations to trainings are
common). Random assignment occurred prior to CHWs
being invited to the training. All CHWs received training on
how to complete a monthly reporting form to collect data on
the FP services they provide. In addition, each CHW in the
treatment group was given a free supply of 50 tests. The
CHWs received training on how to use the tests, but they
were not specifically told to use them for prescribing
hormonal contraceptives, allowing us to explore different
pathways for affecting demand for hormonal contracep-
tives. These CHWs were told that the tests have a low
false-positive rate and that pregnancy tests could detect
pregnancies starting 10 days after fertilization. They were
not specifically instructed to use the pregnancy tests to
either complement or substitute the checklist (see Fig. 1 for
a potential pathway where pregnancy tests are used along
with the checklist among all women interested in using
hormonal contraceptives).

This study evaluates the effect of the intervention on
CHWs who attended the treatment- or control-group
training sessions, held between April and July 2013.
Invitees were not told, and there is no evidence that they
could have inferred their treatment assignment prior to
attending the training. Likewise, there is no reason to

expect bias from differential attrition at this stage’.
Treatment and control CHWs within each district attended
training sessions in the same location but staggered by
1 day.

2.2. Data

Monitoring data were collected monthly from each
CHW during the 4 months following the training. CHWs
reported our main outcome of interest, the number of
new hormonal contraceptive clients by contraceptive
type and secondary outcomes including the number of
individual FP counseling sessions and frequency of
checklist use.

Other data sources include (1) the Santénet2 project
electronic database listing the number of contraceptive
clients by CHW at time of randomization in January 2013
and (2) a self-administered baseline survey on background
characteristics filled out by all CHWs at the beginning of
their training.

The study received approval from Abt Associates’
Institutional Review Board, the National Ethics Committee

3 A large number of trainings were held throughout the three regions in
which the study was conducted, on varying days of the week and with no
systematic pattern to the timing of the trainings. Therefore, we do not
expect systematic differences in the types of CHWs who attended.
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Fig. 2. Consort diagram for sample selection.

in Madagascar and the Ministry of Health in Madagascar.
We obtained consent from CHWs at the training”.

2.3. Sample selection and randomization

All practicing CHWs supported by the Santénet2 project
in the three study regions were considered eligible for the
study. Before treatment assignment, we excluded CHWs
who had client caseloads in the top 5% of the sample
distribution to reduce outcome variance attributable to
outliers and increase statistical power. We also excluded
two hard-to-reach districts. The remaining experimental
sample consists of 622 CHWSs. Within each region, we
randomly assigned half of the CHWs to the treatment group
and half to the control group using a random number
generator in Stata.

This study estimates the effect of the intervention
(i.e., providing CHWs with free pregnancy test kits) among

4 The CHWs who attended the training were reimbursed for their
transportation costs and per diem. All CHWs were also provided a nominal
compensation each month when they submitted their monitoring data, to
incentivize its submission. For the first 3 months, they were given
3.12 USD per month and, for the last month, 4.90 USD.

CHWs who were randomly assigned and subsequently
attended a training session. Fig. 2 summarizes the sample
allocation and attrition. Among the eligible CHWs, 13% of
CHWs in the treatment group and 15% of CHWs in the control
group did not attend a training session. Each CHW who
attended the training could subsequently provide up to four
monthly observations for the outcome through the monitoring
forms. Among CHWSs who attended the training, those in the
treatment group submitted 74% of all monitoring forms,
compared with 72% in the control group; this difference in
response rates is not statistically significant.

2.4. Statistical analysis

We estimate impact using an ordinary least-squares
regression model with month-fixed effects. The outcome
variable is regressed on a dummy variable indicating treatment
status, a month-fixed effect to control for differences in the
timing of the intervention start date, a district-fixed effect and
the CHW baseline characteristics described in Table 1.
Dummy variable adjustment is used to account for missing
explanatory data [20,21]. Since some CHWs failed to submit
monthly monitoring forms, we also estimate results using
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Table 1
CHW baseline characteristics.

Treatment Control group Mean difference Obs.
group [95% confidence interval]

Mean SD Mean SD

Contraceptive clients at baseline®
Injectables

Oral contraceptives
Condoms/spermicides

Standard days methods/cycle beads
All of these contraceptives

Demographic characteristics
Age (years)

Female

Married

Number of children

Highest class attained®
Farmers

CHWS’ own contraceptive use
Ever used FP¢
Used oral contraceptives
Used injectables
Currently uses FP
Uses oral contraceptives
Uses injectables

Experience working as CHW

Distance to nearest health center (minutes walking)
Number of months working as CHW

Number of hours per week working as CHW
Profit per week as CHW (USD) ¢

Household spending per week on food (USD)
Number of months since training on injectables
Distance traveled to refill basket (km)

Experienced shortage with any products in the basket
Experienced shortage with oral contraceptives
Experienced shortage with injectables

Beliefs and attitudes related to FP provision

239 28,0 27.1 314
146 164 135 143
06 28 06 29
09 21 1.0 23
39.1 352 412 369

~327[-831t0 1.78] 535
1.06 [-1.55 t0 3.67] 535
0.04[-0.44 t0 0.52] 535

—0.15[-0.52t0023] 535

~2.16[-8.29 t0 3.96] 535

43.0 8.13 434 8.02 -035[-1.72t0 1.03] 531
0.65 048 072 045 -0.07[-0.15t00.01] 535
0.86 0.35 0.83 0.37 0.02 [-0.04 to 0.09] 535
43 239 45 231 -0.14[-0.54t00.26] 530
7.3 2.17 7.5 2.1 —0.07 [-0.43t0 0.30] 535
090 030 091 028 —0.02[-0.07to00.03] 534

0.78 0.42 0.81 040 —0.03[-0.10to0 0.04] 526
0.10 0.29 0.11 031 —0.01 [-0.07to 0.05] 418
0.63 0.48 0.59 0.49 0.05[-0.04to 0.15] 418
0.70  0.46 0.70 046 —0.01 [-0.09 to 0.08] 420
0.10 030 0.10 031 —0.01[-0.07to0.06] 320

[_

0.63 0.48 0.65 048 —0.01[-0.12 to 0.09] 320

118.8 80.1 129.5 77.7 —10.75[-24.17 to 2.68] 534
654 415 703  40.8 —4.83 [-11.83t0 2.16] 535
17.1 9.6 19.6 104  —248[-4.20to —0.77] 526

0.7 1.0 0.8 1.3 —0.10[-0.30 to 0.10] 534
140 128 126 120 1.43 [-0.68 to 3.55] 535
36.7 219 383 244  —159[-5.67t02.48] 498
173 324 19.1 567 —1.76 [-9.58 to 6.05] 535

086 034 0.84 037 0.02 [-0.04 to 0.09] 535

036 048 033 047 0.03 [-0.05t0 0.11] 535

022 041 035 048 —0.13[-0.21 to —0.06] 535

Believes s/he can provide oral contraceptives/injectables to nonmenstruating women 0.05 0.22 0.07 025 —0.02 [-0.06 to 0.02] 526

Instructed not to provide oral contraceptives/injectables to nonmenstruating women 093 0.26 0.89 0.31

Has used the pregnancy checklist

0.04 [-0.01 to 0.09] 486

095 022 094 024 0.01 [-0.03 to 0.05] 511

Believes the pregnancy checklist is very reliable (on a scale 1 to 5 where 5=very reliable) ~ 0.46 0.5 046 0.5 —0.002[-0.09to 0.09] 504

Feel more comfortable using an actual pregnancy test

0.99 0.09 097 0.15 0.02 [-0.01 to 0.04] 506

? These data come from January 2013 based on Santénet2 project database.

° Malagasy classes begin with 12th grade (equivalent to Kindergarten in the United States). The 7th class is equivalent to 5th grade in the United States.

¢ Includes FP use by the CHWs or the spouse (if CHW is male).

4 Based on the average exchange rate for April-July 2013, 1 United States Dollar (USD) equals 2,246 Malagasy Ariary.

inverse probability weights to adjust for missing outcome data
as a robustness check (see Appendix A). Because we expect
outcomes to be correlated across time for each CHW, we
calculate robust standard errors clustered at the CHW level.

3. Results

At baseline, there are no statistically significant differences
between the treatment and the control groups in the average
number of clients to whom CHWs sell contraceptives each
month. Considered variable by variable, the only differences in

CHWSs’ background characteristics were that treatment-group
CHWs work fewer hours per week as a CHW and
control-group CHWs report a higher frequency of shortages
in injectables at distribution points (Table 1). An omnibus test
across all baseline covariates in Table 1 found evidence of
imbalance on these characteristics even when controlling for
the large number of statistical tests. We include these baseline
characteristics as covariates in the main analysis.

The CHWs who participated in this study live, on
average, about a 2-h walking distance from the nearest
health center and travel 18 km to replenish their health
products for resale. We find no significant differences at
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Table 2
Estimated effect of free pregnancy tests on key intermediate and final outcomes.
Outcome of interest Treatment group Control group Difference (T—C) Percent impact p-Value N
Confirmatory outcomes
Number of new hormonal contraceptive clients 3.14 2.48 0.65%3 26.4% .014 1554
Number of new injectable clients 1.94 1.51 0.445% 28.9% .029 1554
Number of new oral contraceptive clients 1.19 0.97 0.22 22.5% 13 1554
Intermediate outcomes
Number of individual FP sessions 17.72 16.49 1.23 7.4% 262 1493
Frequency of pregnancy checklist use 2.61 2.59 0.01 0.4% 980 1493

These results represent regression-adjusted means for the treatment and control groups. The percent impact is calculated as the difference between the mean
outcomes in the treatment and control groups, expressed as a percentage of the control-group regression-adjusted mean. Each regression controls for a
month-fixed effect for differences in the timing of the intervention start date, a district-fixed effect, individual-level CHW characteristics (age, sex, marital status,
education, number of children, farmer, distance to health center, hours worked per week as CHW, baseline number of contraceptive clients, own use of FP,
source of contraceptive supplies, profits per week as CHW, household spending on food, shortages of contraceptive supplies, use and beliefs about checklist and
preference for using a pregnancy test) and dummy variables for missing baseline data. Standard errors are clustered at the CHW level. Any errors for differences

are due to rounding.
** p<.05.

baseline between treatment- and control-group CHWSs’
beliefs about the pregnancy checklist. A total of 94% of
all CHWs report using the pregnancy checklist, but only
46% say that it is “very reliable.” More than 90% of CHWs
reported that they were instructed not to provide hormonal
contraceptives to nonmenstruating women. Only 6% of CHWs
believe that they can provide hormonal contraceptives to
nonmenstruating women.

We estimate that providing free pregnancy tests to CHWs
for distribution to clients along with training on how to use
the tests significantly increases the number of new hormonal
contraceptive clients per CHW (Table 2). CHWs in the
treatment group provide hormonal contraceptives to an
average of 3.14 new clients per month. This is 0.65 more
clients than the control-group average of 2.48 new clients per
month (p=.014), and it represents a 26% increase from the
control-group mean”. There are significantly more new
clients obtaining injectables among treatment-group CHWs,
who have 0.44 more new injectable clients per month
compared to control group CHWSs and that represents a 29%
increase (p=.029). The estimated impact on new oral
contraceptive clients is smaller and not statistically significant
(p=-133), but the relative effect size is similar in magnitude to
injectable clients®. There are no significant differences in the
number of individual FP sessions held by CHWs in the

5 These estimates are regression adjusted. The unadjusted treatment-
group mean is 3.10 new clients per month and the unadjusted control-group
mean is 2.52 new clients per month. The unadjusted impact estimate is thus
0.57 new clients per month, which is a 23% increase from the control-group
mean. The unadjusted impact estimate has a p-value of .057.

© The results of the analysis using a weighted least-squares regression
model are similar. When the weights are applied, the intervention increases
the number of new hormonal contraceptive clients per month by 0.6
compared to the control group (p=.021), which represents a 24% increase.
The intervention increases the number of injectable clients by 0.4 per month
(p=.035), representing a 27% increase. The estimated impact on new oral
contraceptive clients is smaller and not statistically significant (p=.190).

treatment group compared to the control group nor in the
frequency of checklist use (Table 2).

4. Discussion

This study demonstrates that giving free pregnancy tests
to CHWs increases the number of women who obtain
hormonal contraceptives from those CHWs. Because CHWs
are the only easily accessible source of hormonal contracep-
tives for women in the remote, rural areas of Madagascar
included in this study, the increase in new clients likely
translates into an increased rate of contraceptive use by
women in these areas.

Our findings are consistent with previous research
showing that CHWs have difficulty ascertaining a potential
client’s pregnancy status [13,14]. All CHWs in our study had
been trained to use the checklist, yet 54% do not think that it
is “very reliable” and only 6% believe that they can provide
hormonal contraceptives to nonmenstruating women. In
contrast, at baseline, almost all CHWSs (treatment and
control) reported feeling more comfortable using a pregnancy
test to assess pregnancy status than using the checklist. This
suggests that CHWs who have access to pregnancy tests
would be able to sell more hormonal contraceptives to new
clients. Aside from one other study conducted at FP clinics
[15], we know of no previous research assessing the impact
of providing pregnancy test kits to CHWSs to increase
contraceptive distribution.

There are two complementary pathways that could explain
why providing CHWs with the tests increases the number of
hormonal contraceptive clients. First, the pregnancy test could
serve as a confirmation or a substitute for the checklist, which
CHWs do not view as reliable. Alternatively, the availability of
free pregnancy tests could induce women to approach CHWs
to determine pregnancy status. This would present an
opportunity for the CHW to provide FP counseling and
potentially sell contraceptives. We were unable to distinguish
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between these two pathways since there was no significant
difference in the number of FP counseling sessions between
the treatment and control groups.

One important consideration for follow-up training relates
to the potential for false-negative results, depending on the
pregnancy test’s sensitivity and when it is administered. If
CHWs only rely on pregnancy tests for pregnancy detection,
they may inadvertently prescribe hormonal contraceptives to
recently pregnant women. According to the Centers for
Disease Control and Prevention, the benefit of initiating
contraceptive use (other than for intrauterine devices) will
likely exceed the risks even if a health-care provider is
unable to rule out pregnancy [22]. However, it is preferable
not to provide pregnant women with hormonal contracep-
tives both medically and from a program view because of
wasted resources. While we do not know whether the CHWs
complemented the use of the checklist with the tests, we
recommend that follow-up training promotes their comple-
mentary use particularly given this issue. Another reason for
promoting their complementary use is because the Malagasy
pregnancy checklist also includes hormonal eligibility
questions. Training on the pregnancy checklist itself should
also be improved since more than 90% of CHWs reported
being instructed not to provide hormonal contraceptives to
nonmenstruating women despite having been trained to use
the checklist.

Our study has certain potential limitations. First, outcome
data were collected using voluntarily submitted monthly
monitoring forms for which compliance was imperfect: 17%
of CHWs did not submit any monitoring forms and 68%
submitted three or fewer of the four required forms. Since our
results are robust to nonresponse weighting, this reduces the
likelihood that our results are biased due to differential response.

Second, there are several factors that limit the generalizability
of our findings. The study regions may be different than other
regions in Madagascar. The study also took place during the
harvest season for rice, the main crop in Madagascar. Because
90% of the CHWs in our study are farmers, this may reduce the
amount of time they devote to their work as CHWs and thus
attenuate the impact of the intervention. Other seasonal factors,
such as the cyclone season and the traditional exhumation
period, may have similarly unpredictable effects. Isolated
reports of contraceptive stockouts in some districts during the
intervention would also attenuate the impact estimate. This
study did not assess the impact of selling pregnancy test kits on
pregnancies or births. Finally, the results could be different if the
CHW and the consumer were required to bear part of the cost.

Our findings show that giving CHWs free pregnancy tests
is an effective way to increase distribution of hormonal
contraceptives in countries like Madagascar, particularly
where health workers are not trained or hesitant to use the
pregnancy checklist. As pregnancy tests — which cost less
than 10 cents each — become an increasingly affordable
alternative for health-care systems in developing countries,
community-based distribution programs should consider
using the tests as a low-cost addition to CHWSs’ services.
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Appendix A. Discussion of probability weights to adjust
for potential nonresponse bias

We included probability weights in the regression analysis
to adjust for potential nonresponse bias resulting from
differential nonresponse rates over the 4-month study period
between treatment- and control-group CHWs. CHWs who
attended a training session subsequently submitted 74% of all
monitoring forms in the treatment group, compared with 72%
in the control group. The rate of nonresponse in the treatment
group compared to the control group was not statistically
significant (p-value is .336). However, there may be
differences between treatment and control in the types of
CHWs who tend to submit their monitoring forms. To correct
for this potential source of bias, we modeled the probability of
submitting a reporting form, estimated separately for the
treatment and control groups, as a function of region, district
and the baseline characteristics for which data were complete
for the sample of CHWs who attended the study launch
sessions’. Since the data were combined across the 4 months

7 The set of baseline characteristics that were complete for the entire
sample of CHWs attending the trainings includes sex, marital status,
educational attainment and whether had ever experienced a shortage of
injectables from the supplier, as well as the number of monthly
contraceptive clients at the time of randomization (January 2013).
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in the analysis, we normalized the probabilities by month so
that each month of data is given equal weight in the main
analysis. Because this method resulted in some probability
weights representing extreme outliers (due to low response
propensities), we performed a typical adjustment to the
weights, whereby we sorted them into deciles and calculated
an average weight within each decile. The inverse of the
predicted probability of submitting a reporting form is used as
the probability weight for the main analyses.
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