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Abstract

Background: Volunteer community health workers (CHWs) are a key approach to improving community-based
maternal and child health services in developing countries. BRAC, a large Bangladeshi non-governmental
organization (NGO), has employed female volunteer CHWs in its community-based health programs since 1977,
recently including its Manoshi project, a community-based maternal and child health intervention in the urban
slums of Bangladesh. A case—control study conducted in response to high dropout rates in the first year of the
project showed that financial incentives, social prestige, community approval and household responsibilities were
related to early retention in the project. In our present prospective cohort study, we aimed to better understand
the factors associated with retention of volunteer CHWs once the project was more mature.

Methods: We used a prospective cohort study design to examine the factors affecting retention of volunteer CHWs
who remained in the project after the initial start-up period. We surveyed a random sample of 542 CHWs who were
working for BRAC Manoshi in December 2008. In December 2009, we revisited this cohort of CHWs and interviewed
those who had dropped out about the main reasons for their dropping out. We used a multivariable generalized

linear model regression analysis with a log link to estimate the relative risk (RR) of independent factors on retention.

Results: Of the 542 CHW:s originally enrolled, 120 had dropped out by the end of one year, mainly because they left
the slums. CHWs who received positive community appraisal (adjusted RR = 1.45, 95% confidence interval (Cl) =1.10
to 1.91) or were associated with other NGOs (adjusted RR = 1.13, 95% Cl = 1.04 to 1.23) were more likely to have
been retained in the project. Although refresher training was also associated with increased retention (adjusted
RR=2.25,95% Cl=1.08 to 4.71) in this study, too few CHWSs had not attended refresher training regularly to make it
a meaningful predictor of retention that could be applied in the project setting.

Conclusion: Factors that affect retention of CHWs may change over time, with some factors that are important in
the early years of a project losing importance as the project matures. Community health programs operating in
fragile urban slums should consider changing factors over program duration for better retention of volunteer CHWs.
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Background

In the past decade, deployment of community health
workers (CHWSs) has been promoted around the world
as a means of both addressing the healthcare workforce
crisis and meeting the Millennium Development Goals
by 2015 [1-3]. These workers are seen as the best means
by which to reach underserved populations, particularly
in remote and underprivileged communities, whose needs
are not met by their existing local healthcare system.
However, high dropout rates hamper the success of
volunteer-based programs [4], thus reducing program
stability and increasing training costs due to the conti-
nuous need for replacement [1]. Dropout of volunteer
CHWs is defined as the decline in the pool of eligible,
trained CHWs who are expected to continue in the pro-
ject until the project is completed. Identifying predictors
of retention and dropout may help program managers to
strengthen their selection processes, modify the incentives
and support they provide for CHWs and highlight other
factors that they might try to influence in order to improve
CHW retention.

Studies of volunteers in these settings show that a
range of factors can affect retention and dropout. Re-
tention and attrition have been found to be related to
financial incentives [5-12], community approval or disap-
proval [8,10,11,13-15], familial approval or disapproval
[12,13], the potential value of the CHW position in secur-
ing future career advancement [12], dissatisfaction with
pay [12], heavy workload [12], night visits [12], supportive
supervision and achievement of personal growth through
training and practice [16,17].

The majority of these previous studies were conducted
in rural areas. In the only study of urban CHW3s, a small
study in one urban slum, competition from other sources
of employment was an additional cause of dropout
that had not previously been identified in rural sites
[14]. The local labour market and local livelihood
competition appear to be different in urban areas than in
rural areas and may also affect CHW retention and job
performance.

Community health workers in urban slums of Bangladesh
BRAGC, a large Bangladeshi non-governmental organization
(NGO), pioneered the use of female volunteer CHWSs
(popularly known as Shasthya Shebika) beginning in the
1970s. BRAC recruits and trains female volunteer CHWs
who serve as the first point of contact between com-
munity members and BRAC, which provides essential
healthcare services [18]. Currently, about 80,000 female
volunteer CHWs work throughout Bangladesh in BRAC
healthcare programs both in rural and urban settings.
BRAC introduced volunteer CHWs into urban slums in
the mid-2000s in a maternal, newborn and child health
project called Manoshi.
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BRAC Manoshi recruited female volunteer CHWSs
from the project communities. CHWs had to be mem-
bers of a BRAC village organization (VO), over 25 years
old, married but without a child under two years of age,
interested in serving as a volunteer and acceptable to the
community. The project did recruit non-VO members if
suitable VO members were not available in a commu-
nity. Each branch office conducted a needs assessment
survey in the respective catchment area and identified
prospective candidates from the community for the volun-
teer CHW positions. Final selection of CHWs was held at
the branch office under the active supervision of the
respective Branch Manager. In Manoshi, each CHW
was responsible for overseeing an average of 200 house-
holds and visiting 8 to 10 of them per day. They visited
homes to disseminate healthcare messages, identified
pregnancies, brought pregnant women to delivery centres,
accompanied pregnant women during their delivery and
provided newborn care.

Although BRAC’s CHWSs are volunteers, they often
see their role as profit-making because they receive
performance-based financial incentives from BRAC for
their work [9]. Manoshi CHWSs received financial in-
centives for pregnancy identification, bringing pregnant
women to Manoshi delivery centres and attending to
mothers and newborns after delivery [15,19,20]. They
were also able to make some money by selling drugs
and BRAC’s health commodities, and they received an
allowance for attending a refresher training course each
month.

An earlier investigation of CHW retention in the first
two years of the project was done using a case—control
study design to identify factors that might improve reten-
tion [15]. In the present study, we build on the results of
that investigation with the use of a prospective cohort
study design to gather evidence about any long-term
effects of previously identified retention factors and to
determine whether there are any new factors associated
with retention.

Methods

We employed a prospective cohort study design to
examine factors associated with retention of volunteer
CHWs working for BRAC’s Manoshi project. We mea-
sured potential predictors of retention at enrolment,
although we interviewed dropped out CHWSs at one-
year follow-up regarding their primary reasons for
dropping out. We conducted the study in 12 Manoshi
branch offices that had been in operation for more than
two years at the time of enrolment. The Institutional Re-
view Board of the International Centre for Diarrheal Dis-
ease Research, Bangladesh (ICDDR, B) approved the study
protocol.
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Sample

For the case—control study on retention during the first
two years of the project, a simple random sample of 542
CHWs from the population of 1,125 current CHW:s listed
in the Manoshi registers at the time of the study was se-
lected [15]. We nested this prospective cohort study
within the original case—control study. The controls were
from that case—control study, those CHWs who were
current (that is, retained), formed the cohort population
in this study (Figure 1).

For the initial retention study, the Epi Info software
(http://www.who.int/chp/steps/resources/Epilnfo/en/) of
the World Health Organization was used to estimate the
required sample size assuming an unmatched case—con-
trol design. The study estimated the proportion of con-
trols who were exposed to factors of interest (difficulty in
educating children and fears and misconceptions of family
members about the BRAC health program) at 15%, based
on an existing study of BRAC urban CHWs [14]. In
addition, the study assumed that the odds ratio of drop-
ping out associated with exposure was 2 at the 95% confi-
dence level and 80% power. For a ratio of one case to four
controls, the number of cases required was at least 133
dropout CHWSs. The study sampled both current CHWs
and dropout CHW's using project data and ended up with
a total sample of 146 dropout CHWs and 542 current
CHWs who participated in the survey. The detailed
sampling strategy is also available elsewhere [15,20].

Eligibility criteria

As in the original case—control study, we determined
eligibility for this study based on BRAC’s criteria for the
Manoshi project. We considered a woman who had
completed a three-week basic training course to be a
volunteer CHW and considered her to be current if she
was in the Manoshi register at the time of study enrol-
ment. Manoshi Branch Managers updated registers regu-
larly on the basis of the availability of CHW's to perform
assigned activities and attendance at monthly refresher
training sessions.

Data collection
Baseline data were collected on potential factors related
to retention in December 2008. Four trained field
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research staff interviewed the sampled volunteer CHWs
using a pre-tested structured questionnaire after obtain-
ing the CHW’s written informed consent. After one year
of follow-up, in December 2009, we again used the
BRAC registers to identify CHWs who had dropped out
during the follow-up period. We then recontacted and
interviewed these dropout CHWSs about their primary
reasons for dropping out. We collected no additional
data on factors related to retention during the follow-up
interview.

Outcome measure

We considered CHWSs to be retained if they were still in
the BRAC Manoshi registers at the one-year follow-up
interview (1 if the CHW was continuing with the
program or 0 if the CHW had dropped out).

Measures of independent variables

We identified potential predictors of retention of volun-
teer CHWs based on a review of the literature and input
from BRAC Manoshi project staff. Furthermore, because
the use of CHWs in urban slums is rare, we hypothe-
sized, together with project staff, additional factors that
might be particular to this environment, such as compe-
tition from other healthcare providers and competition
from alternative employment. We classified the identified
characteristics into four categories: sociodemographic
characteristics, motivational factors, organizational inputs
and competitive factors (Figure 2).

Sociodemographic characteristics included age (<25 years,
25-45 years and >45 years), marital status (unmarried,
married and widowed, divorced or separated), educational
attainment (whether the CHW had completed grade five
or higher), household size, duration of stay in slum
(<10 years, 10 to 20 years and >20 years), household asset
quintiles (derived by applying principal component ana-
lysis) and whether the household of the CHW had an
outstanding loan.

Motivational factors were factors that might encourage
or discourage the volunteer CHW's to continue with the
BRAC Manoshi project. They included whether the CHW
experienced family disapproval, whether her family had a
positive attitude towards her CHW role, self-reported
average monthly CHW income (<US$ 5.92, US$ 592 to

Case-control study
(First 2 years of program activities)

146 dropout CHWs (cases) |

Prospective cohort study
(3" year of program activities)

542 retained CHWSs (controls) |—

120 dropout CHWs

Figure 1 Flowchart on selection of sample.

422 retained CHWs
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-Age

Motivational factors

- Family disapproval

- Positive family attitude

- Monthly CHW income

- Expectation of income

- Change in social prestige

- Expectation of social recognition

- Faced harassment

- Community approval

- Positive community appraisal

- Effect of CHW role on other income sources
- Difficult to run family without CHW income

_

Socio-demographic
characteristics

- Marital status

- Education level

- Household size

- Duration of stay in the slum
- Household asset holdings
- Household loan status

Retention of
CHWs

Orqanizational inputs
- Village Organization membership

- Regular refresher training

Figure 2 Conceptual framework of factors affecting retention of volunteer community health workers, Dhaka urban slums, 2009.

Competitive factors

- Household responsibilities

- Competition with other of providers
- Competition with other employment
- Involvement with other NGOs

- Working for other health program

US$ 7.64 and > US$ 7.64), whether she had joined BRAC
expecting income from her CHW work, changes in social
prestige (more than before, no change and less than be-
fore—derived using factor analysis of whether the CHW
received social invitations, positive greetings in the street,
informal credit or invitations to resolve familial or social
disputes), whether she had joined BRAC expecting social
recognition, whether she faced harassment in the com-
munity, whether the community approved of the CHW
role, whether she received positive community appraisal,
whether her CHW role positively affected earnings from
other income sources and whether she faced difficulty in
supporting her family without CHW income.

Organizational inputs were direct inputs provided by
BRAC. They included VO membership (whether the
CHW was involved with the BRAC microfinance group)
and whether she attended refresher training every month.

Competitive factors were factors that might compete
with her performance or earnings. They included whether
the CHW experienced conflicts with household responsi-
bilities, whether she experienced competition with other
providers, whether she was involved in other income-
earning activities (competition with other employment),
whether she was involved with other NGOs in a non-
healthcare-related role and whether she worked for an-
other health program and/or hospital in a healthcare
worker role.

Data analysis

We conducted x> tests for proportions to examine the
percentage of CHWs retained at each level of the categor-
ical independent variables measured at enrolment. Prior
to modelling, we tested for multicollinearity between all
potential independent variables using variance inflation
factors and found no evidence of multicollinearity. We

calculated unadjusted relative risk (RR) and 95% CI for all
exposure variables. We carried out multivariable gene-
ralized linear model regression analysis with a log link to
estimate the RR of the independent variables on retention
of volunteer CHWs. To identify covariates for the multi-
variable model, we created a series of multivariable models
in which we sequentially added a set of variables repre-
senting each of the four categories of explanatory factors
(Figure 2) to the model in chunkwise regression [21]. We
excluded variables that were not significant (P> 0.05) or
not confounders and which we did not consider theoretic-
ally important [22]. However, we kept the variables that
we had found to be significantly associated with CHW re-
tention in the previous case—control study [15], regardless
of their statistical significance in the current analysis. In
this way, we reached the most parsimonious model for
identifying the final explanatory factors likely affecting re-
tention of volunteer CHWs. We conducted all analyses
using STATA 12.1 software (StataCorp, College Station
TX, USA).

Results

All of the 542 CHW's sampled agreed to participate in the
study, and we interviewed them. At the time the study
began, the mean age of these CHW's was 32.3 years, 86.2%
were currently married, the average family size was 4.7
persons, the monthly average CHW income was US$ 8.15
and 41.5% had completed primary education or higher.

At one year of follow-up 120 CHWSs (22%) had dropped
out. All of them participated in the reinterview. The
main reasons that CHWs gave for dropping out of the
Manoshi project are listed in Table 1. Fifty-four (45%)
of the dropout CHW s had left the project because they
had left the slum. Eighteen (15%) of them had discontin-
ued because there was no regular salary as a volunteer and
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Table 1 Primary reasons for dropout of volunteer
community health workers, Dhaka urban slums, 2009

Reason for dropping out n (%)
Left slums 54 (45.00)
No salary 18 (15.00)
Time conflict 18 (15.00)
Disapproval from husband and family 13 (10.83)
Slum evictions 5 4.17)
Old age and sickness 4 (3.33)
BRAC terminated 4 (3.33)
Others (became birth attendant, misbehaviour 4 (3.33)
of BRAC staff, do not like the job)

Total 120 (100)

another 15% had discontinued because of a conflict with
family time. Another 13 CHWs (11%) discontinued be-
cause of disapproval of their husband or family members.

Table 2 shows the percentage of CHWSs retained at
each level of the categorical independent predictors that
we hypothesized might be related to retention. In these
univariate analyses, a number of sociodemographic vari-
ables were associated with retention. In particular, a
larger percentage of CHWs 25 to 45 years of age was
retained compared to CHWs younger than 25 years of
age (80.2% vs 68%, unadjusted RR = 1.18). Length of stay
in the slum was also related, with a higher rate of reten-
tion among CHWSs who stayed in the slum >10 years
compared to those who stayed <10 years (more than
80% were retained among those who stayed either 10
to 20 years or >20 years vs 70.7% among those who
stayed <10 years). A higher percentage of CHWs in the
lower, middle and richest quintiles were retained than
those in the poorest quintile (83.7% in the lower middle
and 81.7% in the richest quintile vs 71.6% in the poorest
quintile). CHWs with the highest average monthly income
from CHW work were more likely to be retained com-
pared to those CHWSs with the lowest average monthly
income (82.6% vs 73.6%, unadjusted RR=1.12). With
regard to motivational factors, the percentage of CHWs
retained was higher among those CHWs who received
positive community appraisal than among those who did
not (79.5% vs 56.4%, unadjusted RR =1.41) and also was
higher among those who were associated with another
NGO than among those who were not (83.5% vs 73.1%,
unadjusted RR = 1.14). At the organizational level, CHWs
who regularly attended refresher training were also
more likely to be retained (79.1% vs 33.3%, unadjusted
RR =2.37), but very few CHWs did not attend regularly
(n=15).

After controlling for potential confounders, particu-
larly age, education, marital status, household size,
household asset holdings, duration of stay in slums and
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VO membership, no single group of factors had a notable
effect on the retention of volunteer CHWSs. However,
positive community appraisal, regular attendance in
refresher training and involvement with other NGOs
were all independently associated with retention (Table 3).
The relative risk of retention was 45% higher among those
who experienced positive community appraisal than
among those who did not (adjusted RR = 1.45, 95% CI =
1.10 to 1.91). The relative risk of retention among CHW's
who attended refresher training on a regular basis was
more than twice that of CHWs who did not (adjusted
RR =2.25, 95% CI = 1.08 to 4.71). Furthermore, the relative
risk of retention of CHWs who were involved with other
NGOs was 13% higher than those who did not (adjusted
RR =1.13, 95% CI = 1.04 to 1.23). Counterintuitively, those
CHWSs whose families disapproved of their CHW role also
had a higher relative risk of retention (adjusted RR = 1.12,
95% CI=1.01 to 1.24). Most factors that were significant
predictors of retention during the first two years of the
project were not predictors of retention in the current ana-
lysis. In particular, household asset holdings, financial in-
centives, changes in social prestige, expectation of social
recognition, community approval and conflict with house-
hold responsibilities were not significantly associated with
retention in the current model.

On the whole, competition did not play a key role in
retention. Although involvement with other NGOs was
associated with increased risk of retention, neither com-
petition with other providers nor competition with other
employment was associated with retention at the 5%
level of significance. In contrast to our expectations,
both were positively rather than negatively associated
with retention, particularly with regard to competition
with other employment, which was positively associated
with retention at the 10% level of significance.

Discussion
The retention rate of CHWs in the third year of BRAC’s
urban Manoshi project was nearly 80%, which is some-
what lower than that found in health programs operated
by BRAC in rural areas, where the retention rate is 88%
[23]. Almost half of all CHWs who dropped out in the
third year (45%) reported that they did so because they
left their slums. The transitory nature of urban slum
dwellers is a unique feature of this environment that is
likely to pose a threat for any volunteer program that
operates there [24,25]. The fact that this was the leading
cause of dropout in our present study may be one rea-
son why few other factors stood out as strong predictors
of dropout. Leaving slums is not likely to be associated
with other factors explored in this study.

Previously, BRAC researchers found that poor reten-
tion of CHW's was related to inappropriate CHW selec-
tion, not enough income to sustain work, competing
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Table 2 Univariate analysis of retained volunteer community health workers by level of categorical predictors, Dhaka

urban slums, 2009

Independent variables

Retained CHWSs (%)

RR (95% CI)

(1) (2
Sociodemographic characteristics
Age
>25 yr of age (n=103) 67.96 1.00
25 to 45 yr of age (n=394) 80.20 1.18° (1.02 to 1.36)
>45 yr of age (n=45) 80.00 1.18 (0.97 to 1.43)
Marital status
Unmarried (n=11) 54.55 0.70 (041 to 1.20)
Married (n = 467) 78.16 1.00
Widow, divorced or separated (n = 64) 79.69 1.02 (0.89 to 1.16)
Primary education or higher
Yes (n=225) 74.67 0.93 (0.85 to 1.02)
No (n=317) 80.13
Duration of stay in the slum
<10 yr (n=167) 70.66 1.00
10 to 20 yr (1=213) 80.28 1.14° (1,01 to 1.28)
>20 yr (n=162) 82.10 116" (1.03 to 131)
Household asset quintiles
Poorest (n=116) 71.55 1.00
Lower middle (n=104) 83.65 1.17° (101 to 1.35)
Middle (n=120) 75.00 1.05 (0.90 to 1.22)
Upper middle (n=82) 78.05 1.09 (0.93 to 1.28)
Richest (n=120) 81.67 1.14° (0.99 to 1.32)
Household had a loan
Yes (n=232) 81.03 1.07 (098 to 1.17)
No (n=310) 7548
Motivational factors
Family disapproval
Yes (n=150) 80.67 1.05 (0.95 to 1.16)
No (n=392) 76.79
Positive family attitude
Yes (n=441) 7823 1.03 (091 to 1.16)
No (n=101) 76.24
Average monthly CHW income
<US$ 592 (n=231) 73.59 1.00
USS 5.92 to US$ 7.64 (n=99) 77.78 1.06 (0.93 to 1.20)
>US$ 764 (n=212) 8255 1.12° (102 to 1.24)
Joined with expectation of income
Yes (n=328) 78.35 1.02 (093 to 1.11)
No (n=214) 77.10
Change in social prestige
Less than before (n=141) 73.05 0.91 (0.81 to 1.03)
No change (n=203) 80.30 1.00
More than before (n = 198) 7879 0.98 (0.89 to 1.08)
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Table 2 Univariate analysis of retained volunteer community health workers by level of categorical predictors, Dhaka

urban slums, 2009? (Continued)

Joined with expectation of social recognition

Yes (n=150) 74.00

No (n=392) 79.34
Harassed while working in the community

Yes (n=64) 85.94

No (n=478) 76.78
Community approval

Yes (n=427) 78.22

No (n=115) 76.52

Positive community appraisal

Yes (n=503) 79.52

No (n=39) 5641
Effect of CHW role on other income sources

Yes (n=53) 69.81

No (n=489) 7873
Difficult to run family without CHW income

Yes (n=306) 78.10

No (n=236) 77.54

0.93 (0.84 to 1.04)

1.12° (1.00 to 1.25)

1.02 (091 to 1.14)

141° (1.07 to 1.86)

0.89 (0.74 to 1.06)

1.01 (0.92 to 1.10)

Organizational inputs

Village organization membership

Yes (n=190) 7947

No (n=352) 76.99
Attending refresher training regularly

Yes (n=527) 79.13

No (n=15) 3333

1.03 (0.94 to 1.13)

237° (116 t0 4.87)

Competitive factors

Conflict with household responsibilities

Yes (n=74) 78.38

No (n=468) 77.78
Competition with other providers

Yes (n=60) 7822

No (n=482) 75.00
Competition with other employment

Yes (n=208) 7933

No (n=334) 76.95
Involved with other NGOs

Yes (n = 248) 8347

No (n=294) 73.13
Working for another health program

Yes (n=34) 67.65

No (n=508) 78.54

1.01 (0.89 to 1.15)

1.04 (0.89 to 1.22)

1.03 (0.94 to 1.13)

1.14° (1.04 to 1.25)

0.86 (0.68 to 1.09)

2CHW, Community health worker; Cl, Confidence interval; NGO, Non-governmental organization; RR, Relative risk. PSignificant at the 5%** level. Significant at the

10%* level. US$ 1.00 = 67.52 Bangladeshi Taka (on 1 July 2008).
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Table 3 Risk factors for retention of a cohort of 542 volunteer community health workers, Dhaka urban slums, 2009?

Independent variables Model 1: Model 2: Addition Model 3: Addition Model 4: Addition Model 5:
Sociodemographic of motivational of organizational of competitive Final model
characteristics factors inputs factors
Partially adjusted Partially adjusted Partially adjusted Partially adjusted Adjusted
RR (95% ClI) RR (95% ClI) RR (95% ClI) RR (95% ClI) RR (95% ClI)
Q)] (2) (3) (4) (5)

Sociodemographic

characteristics

Age

>25 yr of age 1.00 1.00 1.00 1.00

25-45 yr of age 1.08 (0.92 to 1.27) 1.08 (0.93 to 1.27) 1.09 (0.93 to 1.28) 1.06 (0.91 to 1.25)
>45 yr of age 1.06 (0.85 to 1.32) 1.06 (0.84 to 1.32) 1.05 (0.84 to 1.31) 1.04 (0.83 to 1.30)

Marital status

Unmarried 0.74 (042 to 1.30) 0.80 (046 to 1.38) 0.88 (0.54 to 1.43) 0.85 (0.52 to 1.40)
Married 1.00 1.00 1.00 1.00

Widow, divorced, 1.02 (0.89 to 1.16) 1.02 (0.89 to 1.18) 1.02 (0.88 to 1.18) 1.02 (0.88 to 1.18)
or separated

Primary education 0.97 (0.87 to 1.07) 097 (0.87 to 1.08) 0.96 (0.87 to 1.07) 0.96 (0.86 to 1.07)

complete or above

Household size 1.02 (0.99 to 1.04) 1.01 (0.99 to 1.04) 1.01 (0.99 to 1.04) 1.02 (0.99 to 1.04)

Duration of stay 1.00 1.00 1.00 1.00 1.00

in the slum
<10 yr
10-20 yr
>20 yr

Household asset quintiles

Poorest
Lower middle
Middle
Upper middle

Richest

Household loan status

1.11€ (098 to 1.25)
1.12°(0.98 t0 1.26)

1.00
116" (101 to 1.33)
1.05 (0.90 to 1.23)
1.08 (0.92 to 1.26)
1.12 (0.97 to 1.31)

1.04 (0.95 to 1.13)

1.10 (0.98 to 1.24)
1.11¢(0.98 to 1.25)

1.00

1.14° (099 to 1.31)
1.06 (091 to 1.23)
1.06 (0.90 to 1.25)
1.10 (0.94 to 1.28)

1.01 (093 to 1.10)

1.08 (0.96 to 1.22)
1.10 (0.97 to0 1.24)

100
1.15° (1.00 to 132)
1.07 (0.92 to 1.25)
1.06 (091 to 1.25)
1.12 (0.96 to 1.29)

1.00 (0.92 to 1.09)

1.07 (0.95 to 1.20)
1.09 (0.96 to 1.23)

1.00

1.13° (098 to 1.29)
1.07 (0.92 to 1.24)
1.05 (0.90 to 1.23)
1.12 (0.97 to 1.30)

0.95 (0.86 to 1.04)

1.08 (0.96 to 1.21)
1.11€(0.99 to 1.25)

1.00

1.13°(0.99 to 1.29)
1.05 (091 to 1.22)
1.04 (0.89 to 1.22)
1.12°(0.98 to 1.28)

Motivational factors

Family disapproval

Positive family attitude

Monthly CHW income

<US$ 5.92

US$ 5.92 to USS 7.64

>US$ 7.64

Joined with expectation

of income

Change in social prestige

Less than before
No change

More than before

Joined with expectation
of social recognition

Harassed while working

in the community

1.10° (1.00 to 1.22)
0.98 (087 to 1.11)

1.00

1.03 (0.90 to 1.17)
1.09° (0.99 to 1.20)
1.02 (093 to 1.12)

0.90° (0.80 to 1.02)
1.00
0.95 (0.86 to 1.05)

0.92 (0.82 to 1.02)

1.12°(1.00 to 1.26)

1.10° (0.99 to 1.21)
0.99 (0.87 to 1.12)

1.00

1.02 (0.89 to 1.16)
1.07 (097 t0 1.18)
1.02 (093 to 1.12)

0.91 (0.80 to 1.02)
1.00
0.93 (0.84 to 1.03)

0.92 (0.82 to 1.03)

1.11€(0.98 to 1.24)

1.12° (1.01 to 1.25)
099 (0.87 to 1.11)

1.00

1.01 (0.88 to 1.15)
1.06 (0.96 to 1.17)
1.02 (093 to 1.12)

0.90° (0.80 to 1.02)
1.00
0.94 (0.85 to 1.04)

0.93 (0.83 to 1.03)

1.08 (0.96 to 1.21)

1.12° (1.01 to 1.24)

1.04 (0.95 to 1.14)

1.0
0.91° (0.81 to 1.02)
0.95 (0.86 to 1.05)

0.94 (0.85 to 1.04)
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Table 3 Risk factors for retention of a cohort of 542 volunteer community health workers, Dhaka urban slums, 2009?

(Continued)

Community approval 1.02 (091 to 1.15)

Positive community
appraisal

Effect of CHW role on
other income sources

0.88 (0.73 to 1.05)

Difficult to run family 0.97 (0.88 to 1.07)

without CHW income

1.39° (1.05 to 1.84)

1.02 (0.91 to 1.14)
1.39° (1.06 to 1.83)

1.01 (0.90 to 1.14)
142° (1.08 to 1.87)

1.00 (0.89 to 1.11)
145° (110 to 1.91)

0.91 (0.76 to 1.08) 0.85 (0.70 to 1.02) 0.85° (0.71 to 1.03)

0.98 (0.89 to 1.08) 1.01 (091 to 1.12)

Organizational inputs

Village organization
membership

Attending refresher
training regularly

1.00 (091 to 1.10) 0.95 (0.86 to 1.05)

2.13° (1.03 t0 4.39) 2.17° (1.04 t0 452) 225 (1.08 to 4.71)

Competitive factors

Conflict with household
responsibilities

Competition with other
providers

Competition with other
employment

Involvement with other
NGOs

Working for other health
program

0.98 (0.85 to 1.12) 0.98 (0.86 to 1.13)

101 (087 to 1.18) 101 (088 t0 1.16)
1.09° (1.00 to 1.20) 1.08° (0.99 to 1.18)
115 (1.03 to 1.28) 1.13° (1.04 to0 1.23)

0.80° (0.63 to 1.01) 0.81° (0.64 to 1.02)

2CHW, Community health worker; CI, Confidence interval; NGO, Non-governmental organization; RR, Relative risk. bSignificant at the 5%** level. “Significant at the

10%* level. US$ 1.00 = 67.52 Bangladeshi Taka (on 1 July 2008).

priorities with work at home and adverse sentiments
from the community [26]. In our prior analysis of reten-
tion of Manoshi CHWSs in the first two years of the
project, we found that expectations regarding income
and social recognition, changes in social prestige, wealth
quintile, household responsibilities, competition with other
providers and community approval were significantly
associated with retention of Manoshi CHWSs [15].

This prospective cohort study allowed us to assess
factors associated with retention among those CHWSs
who remained in the project after two years, presumably
those CHWs in whom BRAC had invested more and
who were more established in the communities in which
they worked. Among the factors important in the first two
years of the project, none were significant in this analysis.
That being said, the role of the response of the community
remained important.

In our prior study [15], community approval of the
CHW was a significant predictor of retention, whereas
in our present study, those CHWs who received positive
appraisal of their personal work from the community
had a 45% greater “risk” of retention than those who did
not. Although one should interpret with caution the
CHWS’ perception of how the community evaluated their
role, this finding suggests that positive appraisal from the
community can affect CHWSs' performance and motiv-
ation. The continued importance of community response,

be it to the role of the CHW or to the performance of
individual CHW, suggests a need for projects such as
BRAC Manoshi to work with communities to ensure that
the CHW role is properly understood and that volunteers
are provided with positive recognition for their work. For
example, volunteer health workers in Ethiopia said that an
event organized to thank them in front of the community
would strengthen their motivation [27].

The lack of an association between household respon-
sibilities and retention may be the result of selection,
because women who faced competition from household
responsibilities were more likely to drop out in the first
two years, and this cohort likely included women who
were already less likely to experience such conflict. How-
ever, it is notable that when CHWSs who dropped out
were asked about their primary reasons for doing so,
time conflict was among the top three reasons. This
apparent discrepancy in the findings merits further
exploration, but it may simply be a result of the high
proportion who dropped out because they moved out of
the slum, as noted above.

Volunteer CHWs who attended refresher training
regularly had almost twice the chance of being retained
in the program as those who did not. Although refresher
training is intended to help CHWs develop skills and
confidence in their role, and thereby motivate them to
work as CHWSs, almost all CHWs had attended refresher
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training regularly (only 15 of 542 had not), so there is
little room for improvement in that aspect. That being
said, given the strong effect of regular attendance in
refresher training on retention, lack of attendance can
serve as a signal of potential dropout. If program man-
agers note that a CHW has stopped attending refresher
training regularly, they could intervene to either ensure
retention of the CHW or more quickly remove one who
is not performing well. In addition, in other programs
where attendance is not as close to universal, greater
attention to refresher training may be warranted.

CHWs who were involved with other NGOs were
significantly more likely to be retained in the Manoshi
project. Because BRAC CHWSs are volunteers rather than
full-time employees, they have opportunities to join other
NGO programs, such as microfinance, women’s empower-
ment, informal education and community mobilization
programs. Being involved in these activities may indicate a
higher level of motivation than that found among their
counterparts who are not involved with other NGOs. It is
also possible that participation in other NGO programs
helps CHW's to develop social networks, linking them to
women and concerned stakeholders in the community
and facilitating their role as CHWSs. Program managers
could take this into account in both selecting CHW's and
working with them in order to improve retention.

The finding that CHWs who experienced disapproval
from their families were more likely to be retained is
counterintuitive. We anticipated that CHWs who experi-
enced disapproval would be more likely to drop out. The
reason for this discrepancy is unclear and merits further
exploration.

The overall study findings need to be interpreted keeping
in mind that the data were collected from self-reported
activities, which could also have introduced bias. Respon-
dents tend to provide socially acceptable answers or
answers that reflect well on them. When they are asked
for specific frequencies or amounts, they may rely on best
estimates rather than carefully recalling and counting [28].
Current CHWs may be more prone to answering in a
manner that they think will improve their chances of
remaining as CHWSs, and they may report more accurately
details about aspects of their experience such as monthly
income because they are part of their day-to-day lives.

The results of this study also should be interpreted
keeping in mind that potential predictors were measured
only at baseline. It is possible that some of these factors
changed over the course of the follow-up period and
that such changes affected the results. Unfortunately, it
is not possible to predict the direction or magnitude of
such an effect. Because of the exploratory nature of this
study, more than 20 independent variables were con-
sidered in the univariate analysis. Although this level of
multiple comparisons increases the chance of finding a
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variable associated with retention as a result of chance
alone, the consistency of these findings across the
models suggests that the factors identified are robust
predictors of retention.

Conclusions

In this prospective cohort study conducted during year
three of the Manoshi project in Dhaka urban slums, we
identified factors associated with retention of CHWs
that are different from those discovered in a prior study
of the same project in which retention during the first
two years of the project was assessed. These differences
may reflect a change over time in the factors associated
with retention, particularly early in the life of a project.
If this is the case, program managers need to take it into
account in implementing strategies to retain CHWs,
varying their strategies over time. The one consistent
finding is that community reactions influence CHW re-
tention. In this study, community appraisal of the indi-
vidual affected retention, whereas in our prior study, it
was community approval of the CHW role that affected
retention. Regardless, this finding points to a need to
strengthen efforts to build community support for CHWs
and to develop mechanisms for showing positive appraisals
for volunteer CHWs. This study contributes stronger evi-
dence with regard to retention than the earlier study we
conducted, because we employed a prospective cohort
study design. Few researchers in studies of retention have
used a similar methodology, and the use of more robust
designs such as ours may better contribute to identifying
long-term strategies that can be used to increase the
level of retention and ensure sustainability of volunteer
CHW programs.

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

Authors’ contributions

Both KA and EO conceptualized the study design and protocol. KA led the
project as Principal Investigator, analysed the data and wrote the manuscript
draft in consultation with EO. Both KA and EO finalized the manuscript.

Both authors read and approved the final manuscript.

Acknowledgements

ICDDR, B acknowledges with gratitude the commitment of the Bill & Melinda
Gates Foundation to its research efforts through the Manoshi project in
partnership with BRAC. We acknowledge the Manoshi project staff and the
ICDDR, B field research team who helped in different stages of this research
project. We also greatly appreciate the critical review comments received
from Samantha Rowe, Gustavo Angeles, Maia Ingram and Hafiz Khan.

Author details

'Equity and Health Systems, International Centre for Diarrhoeal Disease
Research, Bangladesh (ICDDR, B), 68 Shaheed Tajuddin Ahmed Sharani,
Mohakhali, Dhaka 1212, Bangladesh. ’Monash School of Public Health &
Preventive Medicine, Monash University, 99 Commercial Road, Level 5, The
Alfred Centre, Melbourne, VIC 3004, Australia. *FHI 360, Rua dos Sinais No 50/
74, Maputo, Mozambique.

Received: 15 October 2013 Accepted: 6 May 2014
Published: 20 May 2014



Alam and Oliveras Human Resources for Health 2014, 12:29
http://www.human-resources-health.com/content/12/1/29

References

1.

18.
19.

20.

Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, Walker DG,
Bhutta Z: Achieving child survival goals: potential contribution of
community health workers. Lancet 2007, 369:2121-2131.

World Health Organization (WHO): Task shifting: rational redistribution of
tasks among health workforce teams: global recommendations and guidelines.
Geneva: World Health Organization; 2008. Available at http.//www.who.int/
healthsystems/TTR-TaskShifting.pdf (accessed 11 May 2014).

Narasimhan V, Brown H, Pablos-Mendez A, Adams O, Dussault G, Elzinga G,
Nordstrom A, Habte D, Jacobs M, Solimano G, Sewankambo N,
Wibulpolprasert S, Evans T, Chen L: Responding to the global human
resources crisis. Lancet 2004, 363:1469-1472.

Kabwa PB, Isoke BA, Nyakahuma GN: Factors affecting dropout rate of
community volunteer AIDS educators [abstract]. Vancouver, BC, Canada:

In The X! International Conference on AIDS; 1996:11-189.

Dieleman M, Cuong PV, Anh LV, Martineau T: Identifying factors for job
motivation of rural health workers in North Viet Nam. Hum Resour Health
2003, 1:10.

Kironde S, Klaasen S: What motivates lay volunteers in high burden but
resource-limited tuberculosis control programmes? Perceptions from
the Northern Cape province, South Africa. Int J Tuberc Lung Dis 2002,
6:104-110.

Willis-Shattuck M, Bidwell P, Thomas S, Wyness L, Blaauw D, Ditlopo P:
Motivation and retention of health workers in developing countries: a
systematic review. BMC Health Serv Res 2008, 8:247.

Ahmed SM: Taking healthcare where the community is: the story of the
Shasthya Sebikas of BRAC in Bangladesh. BRAC University Journal 2008,
V(1):39-45. Available at http.//www.bdresearch.org/home/attachments/
article/129/Shasthya_Shebika_BUJ[1].pdf (accessed 11 May 2014).

Khan SH, Chowdhury AM, Karim F, Barua MK: Training and retraining
Shasthyo Shebika: reasons for turnover of community health workers in
Bangladesh. Health Care Supervisor 1998, 17:37-47.

Mahbub A, Bangladesh Rural Advancement Committee: A documentation
on BRACS Shastho Sehbika: exploring the possibilities of institutionalisation.
Dhaka, Bangladesh, Mimeo; 2000.

Rahman M, Tasneem S: Determinants of income of the Shasthya Shebikas:
evidences from a pilot MNCH initiative in the Nilphamari District of Bangladesh
(Working Paper no. 6). Dhaka, Bangladesh: BRAC Research and Evaluation
Division; 2008. Available at http://research.brac.net/workingpapers/
RED_Working_Paper_6.pdf (accessed 13 May 2014).

Rahman SM, Ali NA, Jennings L, Seraji MHR, Mannan |, Shah R, Al-Mahmud
AB, Bari S, Hossain D, Das MK, Baqui AH, El Arifeen S, Winch PJ: Factors
affecting recruitment and retention of community health workers in a
newborn care intervention in Bangladesh. Hum Resour Health 2010, 8:12.
Abbey M, Bartholomew LK, Nonvignon J, Chinbuah MA, Pappoe M,
Gyapong M, Gyapong JO, Bart-Plange C, van den Borne B: Factors related to
retention of community health workers in a trial on community-based
management of fever in children under 5 years in the Dangme West District of
Ghana. International Health, in press; 2014. doi:10.1093/inthealth/ihu007.
Shin J: Manoshi Shasthya Shebika. Factors affecting retention and job
satisfaction. New York: International Health Program, NYU School of
Medicine; 2007.

Alam K, Tasneem S, Oliveras E: Retention of female volunteer community
health workers in Dhaka urban slums: a case-control study. Health Policy
Plan 2012, 27:477-486.

Suehiro Y, Altman P: Female volunteers: an asset to the reproductive
health sector in rural Cambodia. Dev Pract 2003, 13:346-360.
doi:10.1080/0961452032000112400.

Glenton C, Scheel IB, Pradhan S, Lewin S, Hodgins S, Shrestha V: The female
community health volunteer programme in Nepal: decision makers’
perceptions of volunteerism, payment and other incentives. Soc Sci Med
2010, 70:1920-1927.

BRAC: BRAC health report 2004. Dhaka, Bangladesh: BRAC; 2005.

Alam K, Khan JA, Walker DG: Impact of dropout of female volunteer
community health workers: an exploration in Dhaka urban slums. BMC
Health Serv Res 2012, 12:260.

Alam K, Tasneem S, Oliveras E: Performance of female volunteer
community health workers in Dhaka urban slums. Soc Sci Med 2012,
75:511-515.

21.

22.

24,

25.

26.

27.

28.

Page 11 of 11

Kleinbaum D, Kupper L, Muller K, Nizam A: Applied regression analysis

and other multivariable methods. 3rd edition. Pacific Grove, CA: Duxbury
Press; 1998.

Hosmer DW Jr, Lemeshow S, Sturdivant RX: Applied logistic regression. 3rd
edition. John Wiley & Sons: Hoboken, NJ; 2013.

Reichenbach L, Shimul SN: Sustaining health: the role of BRACs community
health volunteers in Bangladesh, Afghanistan and Uganda (Research
Monograph Series no. 49). Dhaka, Bangladesh: BRAC Centre; 2011.
Available at http://research.brac.net/monographs/Monograph_49.pdf
(accessed 13 May 2014).

National Institute of Population Research and Training (NIPORT), ICDDR, B
Associates for Community and Population Research: MEASURE Evaluation:
Bangladesh Urban Health Survey 2006. Dhaka, Bangladesh: NIPORT; 2009.
Rashid SF: Strategies to reduce exclusion among populations living

in urban slum settlements in Bangladesh. J Health Popul Nutr 2009,
27:574-586.

Standing H, Chowdhury AMR: Producing effective knowledge agents in a
pluralistic environment: What future for community health workers?
Soc Sci Med 2008, 66:2096-2107.

Amare Y: Non-financial incentives for voluntary community health workers: a
qualitative study (L10K Working Paper no. 1, The Last Ten Kilometers Project).
Addis Ababa, Ethiopia: JSI Research & Training Institute; 2009. Available at
http://www jsi.com/JSlinternet/Inc/Common/_download_pub.cfm?id=
11053&lid=3 (accessed 13 May 2014).

Kimberlin CL, Winterstein AG: Validity and reliability of measurement
instruments used in research. Am J Health-Syst Pharm 2008, 65:2276-2284.

doi:10.1186/1478-4491-12-29

Cite this article as: Alam and Oliveras: Retention of female volunteer
community health workers in Dhaka urban slums: a prospective cohort
study. Human Resources for Health 2014 12:29.

N
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 BiolVed Central
J



http://www.who.int/healthsystems/TTR-TaskShifting.pdf
http://www.who.int/healthsystems/TTR-TaskShifting.pdf
http://www.bdresearch.org/home/attachments/article/129/Shasthya_Shebika_BUJ[1].pdf
http://www.bdresearch.org/home/attachments/article/129/Shasthya_Shebika_BUJ[1].pdf
http://research.brac.net/workingpapers/RED_Working_Paper_6.pdf
http://research.brac.net/workingpapers/RED_Working_Paper_6.pdf
http://research.brac.net/monographs/Monograph_49.pdf
http://www.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=11053&lid=3
http://www.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=11053&lid=3

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Community health workers in urban slums of Bangladesh

	Methods
	Sample
	Eligibility criteria
	Data collection
	Outcome measure
	Measures of independent variables
	Data analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

