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EXECUTIVE SUMMARY

Introduction: Madagascar recently scaled up volunteer community health worker (CHV)
programs in community-based Integrated Management of Childhood lliness (c-IMCl) and
reproductive health and family planning (RH/FP) to provide health care to remote and

underserved communities.

Methods: A cross-sectional observational evaluation was conducted using a systematic sample
of 149 CHVs trained in c-IMCl and 100 CHVs trained in RH/FP services. CHVs were interviewed
on demographics, recruitment, training, supervision, commodity supply, and other measures of
program functionality. CHVs were tested on knowledge of the case management guidelines or
reproductive health and injectable contraception, respectively. Trained experts observed the
performance of c-IMClI-trained CHVs as they each evaluated five ill children under 5 years old
and RH/FP-trained CHVs as they completed five simulated female client encounters with
uninstructed volunteers at a health facility. Each ill child was clinically re-assessed by a trained
gold standard evaluator and results were compared to determine if c-IMCI CHVs correctly
performed essential assessment, classification, and treatment tasks. A c-IMCI CHV
performance score (on a scale of zero to 100) was calculated based on the mean percentage of
tasks performed correctly for each ill child. A key outcome, the proportion of recommended
treatments that were prescribed correctly by c-IMCI CHVs compared to the gold standard, was
determined. RH/FP CHVs were observed by trained experts as they discussed and counseled
female clients in family planning options. A RH/FP CHV performance score (zero to 100) was

developed scoring the CHVs’ ability to obtain basic information about a clients’ contraception



needs, determine eligibility for the selected family planning method in which clients showed an
interest, and the quality of counseling provided for the chosen method. Multivariable linear

regression models were used to identify factors associated with CHV performance.

Results: c-IMCI CHVs evaluated a total of 745 ill children under 5 years old. Their mean overall
performance score was 75.1% (95% confidence interval [Cl]: 72.3, 77.8). Higher scores on the
knowledge assessment, having more years of education, and more CHV responsibilities were
associated with better performance; whereas distance of greater than 20 km from a health
facility, 1-5 supervision visits in the previous 12 months, and children presenting with
respiratory illness or diarrhea were associated with a lower performance score. When
compared to a gold standard evaluator, c-IMCI CHVs referred 68% of children with severe
iliness or other indications for immediate referral to a health facility, and chose the appropriate
life-saving treatment, when it was needed, 53% of the time for children presenting with a c-
IMCI treatable illness (uncomplicated diarrhea, pneumonia, or malaria). CHVs demonstrated
good technical proficiency in performing and interpreting rapid diagnostics tests (RDTs) for
malaria with 90% accuracy. However CHVs appropriately chose to use RDTs, when indicated,
55% of the time. RH/FP-trained CHVs had a total of 500 clinical encounters with women to
provide family planning counseling. RH/FP-trained CHVs had a mean overall performance score
of 73.9% (95% confidence interval [Cl]: 70.3, 77.6). More education, more weekly volunteer
hours, and receiving refresher training correlated with a higher performance score. For critical
tasks, such as promoting informed choice, screening clients for pregnancy and potential
medical contraindications to certain contraceptives, and providing instructions to ensure

successful method use, RH/FP CHVs had a mean critical task performance score of 78.2% (95%

Vi



Cl: 75.5-80.8%). Nevertheless, RH/CHVs did not always completely follow standard checklists to
(1) rule out pregnancy (the complete checklist was used in only 69% of client encounters) or (2)
assess contraindications for oral contraceptive use (all necessary questions asked during only

41% of encounters with women expressing interest in the oral contraceptive method).

Conclusions: CHVs trained in c-IMCl in Madagascar frequently made errors in managing
childhood illnesses similar to those reported for integrated community case management
programs in other countries. c-IMCI CHVs performed well in identifying and evaluating a child’s
symptoms, though treatment quality was low. Specific case management skills that require
improvement were identified. CHVs demonstrated suboptimal performance in referring
children with severe disease and poor performance in classifying and treating children with
uncomplicated diarrhea, pneumonia, and fever when compared to a gold standard evaluator.
The CHVs trained in RDTs demonstrated good technique in performing and interpreting RDTs
correctly but did not always choose to perform one when indicated. Although areas of
deficiency were identified, RH/FP-trained CHVs proved capable of providing high-quality
contraception services, especially in conducting the most medically critical tasks. Multivariable
linear regression analysis identified factors associated with performance, which could be used
to tailor and strengthen programs and identify those CHVs needing additional supervision and
training. The magnitudes of the associations measured were small; therefore the establishment
of comprehensive monitoring and evaluation plans will be critical in determining which

program changes improve service delivery, quality, and effective access to care in the future.
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BACKGROUND

Access to high quality preventive and curative services is essential for reducing child and
maternal mortality." Scaling up training and deployment of Community Health Workers (CHWs)
to provide specific health services has been identified as an important strategy to achieve the
Millennium Development Goals (MDGs) in resource-poor settings or areas with poor access to

health care.?

Madagascar is divided up administratively into regions, districts, communes and fokontany

(villages or groups of villages). There is at least one Centre de Santé de Base or Primary Health Care
Center (PHC) per commune serving several fokontany (villages). Health service utilization is low. The
most recent Madagascar Living Standards Measurement Survey (LSMS) estimated health
service use among ill persons to be only 32% and has remained unchanged over the past
several years.3'5 Cost and distance to health services were cited among the top three reasonsiill
persons did not seek care at a health facility. The 2008-9 Demographic and Health Survey (DHS)
revealed that among ill children under 5 years old with fever, diarrhea, or an acute respiratory
infection, only 41%, 34%, and 42%, respectively, sought care from a health facility.6 In the same
survey, 57% of women living in rural areas reported distance to the nearest health facility as a

major barrier to seeking care.’

Madagascar is committed to reaching the MDGs, including reducing child mortality,
improving maternal health, and working toward universal access to reproductive health.”®
There is a strong tradition of Community Health Volunteers (CHVs) known as Agents
Communautaires (AC), a cadre of volunteers who do not receive regular pay for their services.

CHVs are considered by the Government of Madagascar (GoM) and several partners as one of



the most important ways to reach the country’s predominantly rural population and is thus
potentially an important resource for expanding health services. In 2009, Madagascar’s
Ministry of Public Health (MoH) published a National Community Health Policy and
implementation guide to promote and harmonize community-based health services by taking
stock of and using lessons learned from multiple smaller-scale, vertical community-based

health initiatives in Madagascar.” *°

CHVs have been trained to promote child and maternal health, to provide case
management services to children under 5 years of age using the community-based Integrated
Management of Childhood llIness (c-IMCI) model, and to provide reproductive health
counseling and family planning (RH/FP) services including administration of oral and injectable
contraceptives to women of reproductive age. Evaluating the quality of services provided by
CHVs has been identified as a priority as the current program has been rapidly scaled-up and

continues to undergo further expansion nationwide.

Community-based Integrated Management of Childhood lliness

The Integrated Management of Childhood Illness (IMCI) was first launched by WHO and
UNICEF in 1992 to address the five major causes of child mortality — diarrhea, pneumonia,
malaria, measles, and malnutrition.** IMCI guidelines were developed to standardize care in
health facilities for the major causes of child mortality.'* In 1997, c-IMCI was added as the third
component of a comprehensive IMCl strategy. The objectives of c-IMCI are to ensure survival,
reduce morbidity, and promote healthy growth and development among children under 5 years

old. c-IMCI consists of three programmatic elements: (1) improving partnerships between



health facilities and the communities they serve; (2) increasing appropriate and accessible care
and information from community-based providers; and (3) integrated promotion of key family
practices critical for child health and nutrition.”® The second and third c-IMCI elements focus on
the promotion of 16 key health practices within the household and community13 including
appropriate home care and care-seeking behavior for common childhood illnesses such as

diarrhea, acute respiratory illness, and malaria.

In Madagascar, the mortality of children under 5 years of age remains relatively high at
72 per 1,000 live births.® In addition, 75% of the population lives in rural areas'* and nearly half
of the rural population of Madagascar falls within the two poorest quintiles, which experience
under five mortality rates of over 90 per 1,000 live births.”> Most of these deaths are attributed
to preventable or easily treatable diseases, including malaria, malnutrition, diarrheal disease,

and severe respiratory infections.®

As an early step to expand basic health services to children under 5 years old,
presumptive home-based management of fever (HBMF) with chloroquine treatment was first
introduced in Madagascar in 2003 through CHVs. The National Malaria Control Program
(NMCP) updated its case management policy in 2005, adopting artemisinin combination
therapy (ACT) in the setting of high chloroquine resistance and began requiring biologic
confirmation of all cases. The national first-line antimalarial is artesunate-amiodiaquine
(AS/AQ) which was introduced at the community level in late 2008. The use of rapid diagnostic
tests (RDTs) for malaria by CHVs began in 2010. Over the same period, HBMF was modified and

integrated into a standard c-IMCI model. In 2007, UNICEF sponsored the introduction of the c-



IMCI model in close collaboration with and implemented by the public health system. Starting
in 2008, USAID supported further expansion and scaling-up of integrated case management,
using the same c-IMCl model, through a network of non-governmental organizations (NGOs)
managed by a USAID project, Santénet2 (SN2), which provided community based services to
cover 800 communes and approximately half the rural population of Madagascar. By February
2011, with the combined help of several health development partners, approximately 4,800
CHVs had been trained in c-IMClI, including the case management of diarrhea, respiratory

infections, and fever.

Substantial funding for further scaling up c-IMCI nationwide became available through
the Malaria National Strategic Application (NSA) Grant of the Global Fund for HIV/AIDS, TB and
Malaria (GFATM) in late 2010. National plans were developed to train or re-train 35,000 c-IMCI
CHVs to work in over 17,500 fokontany in Madagascar by the end of 2012. Early NSA-
supported activities included updating and standardizing the national c-IMCI curriculum, CHV

documentation and reporting tools, and developing supervision tools.

We included both USAID/NGO supported and MoH/UNICEF supported c-IMCI CHVs who
had been trained prior to March 2011 in order to assess the quality of care provided prior to

implementing a nation-wide scale-up.

Community-based Reproductive Health Services

In Madagascar, universal access to reproductive health counseling is also a priority.
Madagascar has experienced a dramatic decline in fertility from about 7.3 total births per

woman in the 1970s to 4.8 in 2008—2009."* Fertility is higher among rural women than urban



women (5.2 and 2.9, respectively) and is inversely related to education. A substantial increase
in contraception use, especially injectable contraception, has driven the overall decrease in
fertility in Madagascar.'” About 29% of women reported current use of a modern
contraceptive method in 2008-2009 with injectables being the most commonly used method
(18%) followed by oral contraception (6.0%)."* Few women reported using implants (2%) or

male condoms (1%)."*

Despite these successes, Madagascar is still facing rapid population growth.
Madagascar’s population in 2012 is estimated at 21.7 million*® and is expected to reach 42.3
million by 2050. The population is very young, with 44% under 15 years of age.19 There are still
urban (36%) and rural (28%) discrepancies in modern contraceptive prevalence rates (CPR) with
wide regional variations." For example, in the Androy region, only 3% of women who are
sexually active utilize a modern method of contraception. CPR also varies significantly across
wealth quintiles. Only 17.6% of the poorest Malagasy use modern methods compared with

36.4% of the richest.”

To date, Madagascar’s family planning efforts have depended heavily on financing from
donors (UNFPA, USAID, and World Bank), which altogether accounted for 99% of spending for
contraceptives from 2004 — 2008. The Malagasy government allocated funds to purchase
contraceptives for the first time in 2006; in 2011 the Ministry of Health spent USD $58, 267 on

contraceptive commodities.

USAID programs have supported training CHVs who offer reproductive health

counseling and a variety of family planning options including injectable contraceptives.”’ CHVs



were first trained to administer Depo-Provera, the brand name of a depot
medroxyprogesterone acetate (DMPA) injectable contraceptive, in November 2006 as part of a
pilot project.21 An evaluation of the pilot showed CHVs were able to perform counseling and
administration of injectable contraceptives and maintain quality standards with the potential to
reduce the unmet need for contraception in their communities. The MoH subsequently
decided to promote and expand community-based distribution of injectable contraceptives to
sites with high functioning CHV programs.”! As of February 2011, with USAID support,
communities have scaled up the program and have established an expansive network of over
4,500 RH/FP CHVs trained to provide community-based service. However, there has been no
independent evaluation of the quality of services after the expansion. These services are being
further expanded to 200—300 additional communes in Madagascar through a USAID-funded
community health project that began in 2011. Given the rapid scale-up and planned expansion,
an evaluation of CHVs skilled in maternal and reproductive health promotion and provision of

RH/FP services was included as part of this evaluation.

We assessed the quality of services provided among CHVs trained in c-IMCl and RH/FP in
Madagascar in order to identify strengths and deficiencies in the program, given the scale-up,
and to identify factors associated with performance. Specifically, we investigated CHVs’
adherence to guidelines for treating ill children and providing RH/FP counseling to women;
evaluated CHVs’ readiness to evaluate patients in terms of knowledge and use of supplies;
identified barriers to effective implementation of services and factors associated with poor
performance; and characterized the volume of patients evaluated by CHVs to indirectly

measure utilization.



METHODS

Study design and population

A cross-sectional survey was conducted using a systematic sample of 150 CHVs trained
to provide c-IMCI (c-IMCI CHVs) and 100 CHVs trained to provide RH/FP (RH/FP CHVs) services
in Madagascar. Field data were collected over a three-week period in September—QOctober,

2011. Note that this season falls outside the peak season for malaria in Madagascar.

Sample size

The sample size estimate was calculated conservatively assuming that c-IMCI CHVs
correctly prescribe recommended treatments at least 60% of the time. A minimum sample size
of 688 patient encounters was calculated with a 5% margin of error (80% power, alpha of 5%,

design effect of 2).

Sample selection

The sampling frame included all SN2 supported or MOH/UNICEF supported CHVs that
had been trained in c-IMCI at least six months prior to the survey and had demonstrated
functionality defined as having reported treating ill children or providing FP services. To select
CHVs to participate in the survey, multi-stage sampling was used. A list of districts with active
CHVs was compiled: a total of eight districts with MoH-trained CHVs supported by UNICEF and
64 districts with CHVs supported by the SN2 program. Districts were stratified by funding
support (UNICEF and USAID) and regrouped so that districts or district-groups contained a
minimum of 15 c-IMCI CHVs in UNICEF sponsored areas; or, 15 CHVs of each type, c-IMCl and

RH/FP, in SN2 coverage areas. If a district had less than the required 15 CHVs, they were



grouped geographically to create a final list of “district-groups” including either a 1-district or 2-

district area that contained at least 15 CHVs.

The eight districts with UNICEF sponsored/MoH supported CHVs were ordered from
North to South and five were selected by systematic probability sampling with a computer
generated random starting point. There were 64 districts with SN2 supported CHVs; however,
11 districts had less than the required 15 CHVs and were grouped geographically to establish 53
total district-groups for the sampling frame. The 53 SN2-supported district-groups were
ordered North to South, and 10 were selected by systematic probability sampling with a
computer generated random starting point. After the district-groups were selected, “commune
groups” were created within each district-group containing at least 15 c-IMCI CHVs; and, at
least 15 RH/FP CHVs in the SN2 areas. One commune group was randomly selected in each of
the districts-groups. Among each of the 10 selected commune groups with SN2 supported
CHVs, 15 c-IMCI CHVs and 15 RH/FP CHVs were randomly selected and among each of the five
commune groups with UNICEF sponsored MoH-trained CHVs, 15 c-IMCI CHVs were selected. A
total probability sample of 225 c-IMCI CHVs and 150 RH/FP CHVs (to ensure a minimum of 688
ill child encounters and approximately 500 female FP client encounters), was selected and
included over-sampling by 50% to account for anticipated field challenges including the

likelihood that some selected CHVs would be unavailable at the time of data collection.

Data collection

Selected CHVs were asked to travel to the nearest PHC with an adequate volume of patients

(enabling at least five assessments of children and five client encounters with women of



reproductive age on a given day) in proximity to their community-based sites. Five encounters
were observed between each selected c-IMCI CHVs and ill children under 5 years of age in order
to assess CHV performance. Similarly, five simulated encounters were observed between
selected RH/FP CHVs and women of reproductive age arriving for consultation at the PHC.
Expert observers and gold standard evaluators were recruited from an existing c-IMCl and
RH/FP trainer and supervisor pool used by the large network of NGO partners that implement
community-based programs in Madagascar. Evaluation personnel were re-trained for this
survey. Prior to field work, evaluators practiced mock interviews and underwent re-
examination through direct observation of role-plays and written exams. Evaluators were
required to demonstrate proficiency in scoring patient encounters in a standard manner before
beginning data collection. Expert observers and gold standard evaluators were assigned to
district sites outside of their usual geographic coverage area to minimize the likelihood of

having pre-existing relationships with the selected CHVs.

Evaluation components

CHV questionnaire

The day before the observed clinical encounters, a standardized questionnaire was
administered to each CHV. CHVs were asked questions to record their demographics, individual
characteristics, and self-reported measures of their program-site functionality based on a list of

22,23

essential components for CHV programs. Components included recruitment, CHV role,

initial training, continued or refresher training, equipment and supplies, supervision, individual



performance evaluation, incentives, community involvement, referral systems, opportunities
for advancement, documentation and information management linkages to the health system,
program performance evaluation and country ownership and support of the program.
Questions related to each component were included, except for the final three which are
system level and could not be measured for individual CHVs. CHVs were also asked about their
typical patient load and number of patients visits they had in the month and week prior to the

survey.

Knowledge assessment

A knowledge assessment, including eight open-ended questions (responses were not
prompted) about c-IMCI algorithm components and clinical scenarios, was administered to all c-
IMCI CHVs. An additional four knowledge questions on the use of RDTs were administered to
those c-IMCI-CHVs who reported having received training in RDT use. A separate knowledge
assessment, including 10 open-ended questions related to assessing client eligibility for and
administration of depot medroxyprogesterone acetate (DMPA) contraceptives was

administered to the RH/FP-trained CHVs.

c-IMCI CHV observation and gold standard comparison

The c-IMCI CHVs were observed performing evaluations of five ill-children at the PHC.
Expert observers from the study team scored the encounters using a standard observation
checklist. Acutely-ill children who were waiting for an initial clinical consultation were recruited
and voluntary written informed consent was obtained from their caretaker prior to

participation. Children with obvious immediate life-threatening ilinesses were not recruited, as
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inclusion in the evaluation would interfere with timely care and treatment. We evaluated the
CHVs’ ability to assess (including identifying danger signs), classify, treat, or refer appropriately
as required by c-IMCI guidelines in Madagascar (see Appendix Figures A1-A4). The same ill-
children were examined a second time by a trained gold standard evaluator from the survey
team who was blind to the outcome from the clinical evaluation by the CHV and the results
were recorded. The gold standard evaluation was used as an independent determination of the
child’s IMCl illness classification for later comparison. Participating patients did not receive
treatment directly from CHVs or gold standard evaluators; however gold standard evaluators
communicated any pertinent information, such as RDT test results, to the health providers at

the PHC, as appropriate.

RH/FP CHV observation

The RH/FP CHVs each completed five female client encounters to demonstrate
contraceptive counseling and assess client eligibility for different chosen family planning
methods. Female patients, 15—49 years of age, who were waiting for a clinical consultation (for
themselves or a family member) for a non-emergency condition were recruited and asked for
their written consent before participating in the encounters. Because the volume of women
seeking a new contraceptive method at sites was observed to be too low to achieve the
predetermined sample size, encounters were simulated in that CHWSs asked participants about
their contraceptive needs and medical history as though the participants were seeking a new
method. Participating clients did not receive contraceptive methods as part of this study;

rather, those expressing interest for a specific method were referred to a professional health
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provider at the same site for subsequent service delivery. Expert observers scored the
encounters using a standard observation checklist, consisting of two parts: Part 1) assessed the
CHV’s procedures used in welcoming the client and obtaining basic information about her
contraception needs; and Part 2) assessed the CHV’s ability to determine the client’s eligibility
for a method in which she showed an interest and the quality of counseling provided on that

method.

Inclusion criteria

c-IMCI

CHVs who had been conducting c-IMCI for at least six months and were trained by
MoH/UNICEF or SN2 were eligible to participate in the evaluation. Those children under 5
years old presenting to the PHC for initial acute illness consultation (the first time the patient
had been to the facility for the illness episode), and children and their caretakers who gave

voluntary informed consent, were included in the evaluation.

RH/FP

CHVs trained in RH/FP and had been providing RH/FP services for at least six months
and were trained by SN2 were eligible to participate in the evaluation. Those women 15-49
years old presenting to the PHC for consultation for themselves or their family members and

who gave voluntary informed consent were included in the evaluation.

Exclusion criteria

c-IMCI
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Exclusion criteria for children participating in the study were as follows: those who
refused or were unable to provide informed consent, children older than 5 years, children with
evidence of immediate life-threatening illnesses where participation in the evaluation would
interfere with timely or appropriate medical care, or children presenting for a non-acute illness
reason, such as routine vaccinations. CHVs with less than six months of experience in c-IMCI
and those with formal health care training outside of c-IMCl were excluded from the

evaluation.

RH/FP

Exclusion criteria for the women included in the evaluation were as follows: those who
refused or were unable to provide informed consent, women younger than 15 years and older
than 49 years, and women with danger signs or other evidence of severe illness where
participation in the evaluation would interfere with provision of appropriate or timely medical
care. CHVs with less than six months of experience in RH/FP and those with formal health care

training outside of RH/FP were also excluded from the evaluation.

Definitions of primary outcomes

c-IMCI

Primary outcomes were assessed in terms of an overall performance or adherence
score. The correct assessment, classification and treatment for each child were established by
the gold standard evaluators. The CHV performance score was defined as the percentage of
key assessment, classification and treatment tasks performed correctly for each child by the

CHVs compared to the gold standard evaluators. The performance score was a continuous
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variable ranging from 0% to 100% and included a maximum of 23 of equally weighted
procedures: 15 assessment tasks, four classification tasks, and four treatment tasks (Table 1).
CHV treatment quality outcomes were measured by assessing if the CHV correctly chose life-
saving or essential treatments compared to the gold standard. Life-saving or essential
treatments were any of the following, considered the minimum adequate treatment for
potentially life-threatening illness: referral to the nearest health facility for any severe illness,
antimalarials for uncomplicated, confirmed (RDT positive) malaria, antibiotics for
uncomplicated pneumonia, oral rehydration salts (ORS) and zinc for uncomplicated diarrheal
illness. The first-line oral antimalarial was ACT AS/AQ, the first-line oral antibiotic for the
treatment of uncomplicated pneumonia was cotrimoxazole, and the first-line treatment for
uncomplicated diarrhea was ORS and zinc (see Table 2). Treatment quality was categorized as
1) recommended treatment exactly matched c-IMCI guidelines, or 2) life-saving/adequate
treatment (not the full recommended treatment but the minimum to be considered potentially
life-saving). Results presented in this report refer to correct treatment as the minimum life-
saving or adequate treatment necessary. Performing an RDT is one of the more complex c-IMCI
CHV diagnostic tasks. For all children requiring an RDT, expert observers used a detailed RDT
checklist which we analyzed to describe the CHV’s ability to perform individual RDTs tasks

correctly.

RH/FP

Primary outcomes were assessed in terms of an overall performance or adherence

score. The performance score for each client was calculated to assess adherence to guidelines,
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defined as the percentage of all guideline recommended tasks and procedures that were
performed correctly during the client encounter. The score was a continuous variable ranging
from 0 to 100% and included a maximum of 26 equally weighted tasks: Part | counseling tasks,

Part Il client eligibility assessment tasks (see Table 3).

Statistical analyses

Data analysis was performed using Statistical Analysis Software (SAS) v. 9.2 (SAS
Institute Inc.; Cary, NC). Descriptive statistics were determined. Outcomes were adjusted for
sampling weights of the CHVs and repeated measures as each CHV assessed five

patients/clients.

c-IMCI Analysis

We created a performance score to represent the overall performance of CHVs. The
score includes 23 possible tasks. Not all clinical encounters with ill children required all 23 tasks
(Table 1).

The components of the score are as follows: assessment of nutrition status using mid-
upper arm circumference (MUAC), identification of the chief complaint, assessment of
symptoms associated with chief complaint, ascertainment of the correct classification, and
choice of the correct treatment. Correct completion of each task earned one point, with the
exception of those tasks associated with the assessment of individual chief complaints. These
were weighted so that their additive weight equaled to one point. For example, there were

two assessment tasks associated with evaluating and classifying cough symptoms, (1) the
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presence or absence of costal retractions and (2) determining the respiratory rate; therefore,

each of these tasks was worth 0.5 points.

The performance score represents overall performance of the CHV taking into account
multiple key aspects of the clinical encounter. This score was used as the outcome indicator in
a multivariable linear regression model to identify factors associated with performance. We
performed univariate analysis to identify CHV characteristics, child characteristics, knowledge
score, components related to the functionality of the CHV program and other variables as
potential correlates of the CHV performance scores. We then developed a multivariable linear
regression model by first fitting a full model including all potential correlates with a p-value of
<0.1in the univariate analysis and then, in a backwards stepwise progression manually

removed variables that were not associated with performance scores at the alpha 0.05 level.

RH/FP analysis

We calculated weighted binomial or multinomial proportions with 95% Wilson (score)
confidence intervals (Cls) for the components related to the functionality of the CHV program
and responses on the test of depot medroxyprogesterone acetate (DPMA) knowledge.** We
calculated a performance score (0—100%) for each CHV by averaging their mean scores on Part

1 and 2 (weighted equally) of their five client encounters.

We used multivariable linear regression to assess the variables on demographic and
other characteristics and the components on the functionality of the CHV program as potential

correlates of the CHV performance scores. We fit a full model with all potential correlates and
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then, in a backward stepwise progression, manually removed variables that were not
associated with performance scores at the alpha 0.05 level. We tested for heteroscedasticity
and dependence of error and used the Shapiro-Wilk test to ensure that the error terms
originated from a normal distribution. We used the Variance Inflation Factor statistic (with a

cut-off of 10) to confirm the absence of multicollinearity.

RESULTS

Overall, 249 CHVs from 16 districts in Madagascar were evaluated (Table 4). The 149 c-
IMCl-trained CHVs evaluated five ill children each, for a total of 745 evaluations. The 100
RH/FP-trained CHVs performed five simulated patient encounters with women presenting to
the health facility, for a total of 500 encounters. During field data collection, 20 substitutions
were made among the 249 CHVs assessed; 14 of the 149 c-IMCl-trained CHVs and six of the 100
RH/FP-trained CHVs. Substitutions were made because more CHVs were unavailable than
anticipated at the time of the evaluation for various reasons: temporary or permanent
relocation for work, illness or death, some CHVs had resigned, or were too busy to travel to the
PHC for the evaluation. The 20 CHV substitutions were made with CHVs identified from the
same selected commune-groups and were thought to be sufficiently similar to be included in
the evaluation (met inclusion criteria). The location of selected district-group sites are

summarized in Table 4 and shown in Figure 1.
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CHV demographics

The demographic characteristics of CHVs, stratified by type, are shown in Table 5. CHVs
interviewed and observed were evenly divided by gender. Participants had a mean age of 42
years (95% Cl: 40.3, 43.9) and 40 years (95% Cl: 38.3, 42.2) for c-IMCl and RH/FP CHVs,
respectively. The proportion of c-IMCl and RH/FP CHVs more than 45 years old, the suggested
age limit per national guidelineslo, was 35% and 34%, respectively. CHVs had completed a
mean of 7 years of education. A minimum of 5 years of formal education is required of CHVs;
however, 6% of c-IMCI CHVs and 34% of RH/FP CHVs reported less than 5 years of education. c-
IMCI CHVs had a mean of 32 months of experience as a CHV and RH/FP CHVs had a mean of 26

months of experience.

The mean distance of the CHVs' site from the nearest PHC was 10-11 km, and 16% of
CHVs worked at sites less than 5 km from the nearest PHC. Few (<13%) c-IMCI CHVs reported
prior health care experience. Furthermore, 10.2% c-IMCl and 7.9% RH/FP CHVs self-identified
as community health supply distributers. CHVs spent a mean of 11 hours per week working as a

health volunteer.

CHV program functionality

CHVs were asked several questions to describe different components of their program

classically related to functionalityza; results are summarized in Tables 6-13.
Recruitment

Most CHVs (>80%) reported being recruited by their communities. More than one
fourth reporting that the fokontany chief was involved, but few (<5%) cited the Community
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Health Committee (CoSan) as having a role in their recruitment (Table 6). All CHVs reported

working in his or her village of residence, as required per program guidelines.

CHV role and responsibilities

A very high proportion of c-IMCI and RH/FP CHVs reported that they were aware of
their role and responsibilities (94% and 89%, respectively) and an even higher percentage (99
and 100%, respectively) reported they had a written role or job description in their possession
(Table 6). Over half of the CHVs reported that the senior clinician at the PHC (58% of c-IMCI
CHVs and 59% of RH/FP CHVs) also had written copies of the CHV’s job description; however,
only 5-8% of fokontany chiefs were reported to have copies. Very few CHVs (<5%) reported
that the CoSan had written copies of the CHV job description. Among the 149 c-IMCI CHVs, 126
(85%) had received training to use RDTs for diagnosing malaria. Many CHVs reported covering
additional responsibilities: over 90% of both types of CHVs reported counseling community
members on safe water, good sanitation and hygiene, and over two-thirds sold point of use
water treatment kits; 71% of c-IMCI CHVs administered direct observed therapy for
tuberculosis in their communities; over two-thirds of both types reported administ