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Abstract

Background: Mortality of children under the age of five remains one of the most important public
health challenges in developing countries. In rural settings, the promotion of household and
community health practices through community health workers (CHWs) is among the key
strategies to improve child health. The objective of this study was to assess the performance of

CHWs in the promotion of basic child heath services in rural Mali.

Methods: A community-based cross-sectional survey was undertaken using multi-stage cluster
sampling of wards and villages. Data was collected through questionnaires among 401 child-

caregivers and registers of 72 CHWs.

Results: Of 401 households suppose to receive a visit by a CHW, 219 (54.6%; confidence interval
95%; 49.6-59.5) had received at least one visit in the last three months before the survey. The
mother is the most important caregiver (97%); high percentage being illiterate. Caregivers treat
fever and diarrhoea with the correct regimen in 40% and | 1% of cases respectively. Comparative
analysis between households with and without CHW visits showed a positive influence of CHWs
on family health practices: knowledge on the management of child fever (p = < 0.001), non-
utilization of antibiotics in home treatment of diarrhoea (p = 0.003), presence of cloroquine in the
household (p = 0.002), presence (p = 0.001) and use (p = < 0.001) of bed nets. A total of 27 (38%)
CHWs had not received supervision at all, against 45 (63%) who have been followed regularly each

month during the last six months.

Conclusion: Continuous training, transport means, adequate supervision and motivation of
CHWs through the introduction of financial incentives and remuneration are among key factors to
improve the work of CHWs in rural communities. Poor performance of basic household health
practices can be related to irregular supply of drugs and the need of appropriate follow-up by

CHWs.
Background Seventy-three percent of these deaths are due to five child-
Every year, an estimated 11 million children in develop-  hood diseases occurring individually or in combination:
ing countries die before they reach their fifth birthday [1].  diarrhoea, measles, acute respiratory infection, malaria
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and malnutrition [2]. These deaths could be prevented by
available community-based interventions that are feasible
to implement in resource-poor settings [3]. Nevertheless,
the coverage of these effective interventions is low [4].

In Sub-Sahara Africa, an estimated 80% of acute febrile ill-
ness and death in infants and children under the age of
five occur with little or no contact between household car-
egivers and professional health providers [5]. This is due
to poor access to health services, insufficient resources at
household level, poor knowledge and practice among car-
egivers and inadequate quality of heath facilities [6].

To expand the provision of health care, programmes
involving community health workers (CHWs) have been
implemented in resource-limited settings [7]. The World
Health Organization (WHO) defines CHWs as members
of the communities where they work, who should be
selected by the communities, be supported by the health
system but not necessarily a part of its organization, and
have shorter training than professional workers [8]. In
general terms, they receive a training programme that can
be from one to two weeks to more than three months.

Since the 1980s, CHW programmes have been a corner-
stone of primary health care based on the Alma-Ata decla-
ration of 1978 [9]. There have been critical evaluations
published concerning the role of CHWs, highlighting suc-
cesses and problems (mainly related to sustainability and
maintaining quality of care) as well as their potential in
assisting in health and development issues [10,11]. CHWs
have been considered as agents linked to behavioural
change and as playing a key role in the extension of formal
health services (7).

In 2002, UNICEF initiated the Accelerated Strategy of
Child Survival and Development (ASCSD) in 11 central
and western African countries, including Mali where data
from 2006 report a mortality rate among infants and chil-
dren under the age of five of 191 per 1000 births [12]. This
is an integrated public health strategy where a package of
essential child health services contributes to child survival
and healthy growth. These services are provided at com-
munity level to rural populations who have difficult
access to formal health facilities and a high child under-
five mortality rate.

The Ministry of Health of Mali along with UNICEF have
implemented this strategy composed of three cost-effec-
tive intervention packages at an operational level:
Expanded Program of Immunization, basic maternal and
newborn health services and the Integrated Management
of Childhood illnesses (IMCI) [13]. The aim of the IMCI
public health strategy is to reduce child mortality and
improve child health and development and includes three
components: improvement of case-management skills of
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health staff though the provision of locally adapted guide-
lines, improvement of health systems and improvement
of household and community practices [14]. The objec-
tive of the household and community practice compo-
nent of the IMCI strategy is to empower communities to
address factors that affect child health, nutrition and
development [15].

The main component of the ASCSD public health inter-
vention is the promotion of key family health practices
which include physical growth and mental development,
disease prevention, appropriate home care and care seek-
ing behaviours. The effectiveness of these practices has
been well documented in the literature [16] (Figure 1).
The programme is characterized by a mix of household
level outreach activities with community--level organiza-
tional tasks and social mobilization. These can be summa-
rized in: 1) provision of health promotion and education
of households on prevention and basic care management
of child illness; 2) supporting the adoption of the key
family health practices at the household level through reg-
ular home visits and; 3) facilitating out-reach and mobile
activities under the responsibility of health centres.

For this, outreach CHWs are identified and trained for a
period of five days to explain to their neighbours health
prevention actions (personal hygiene, environmental san-
itation, use of bed nets), basic child heath care manage-
ment (for malaria, acute respiratory infection and
diarrhoea), the importance of completing vaccination
schemes among children and pregnant women, vitamin A
supplementation, and periodic anthelminthic treatment.
They are also given guidelines on how to coordinate the
supply of household health kits and how to undertake
periodic follow-up of households.

CHWs are provided with a bicycle as a means of transport
to undertake periodic home visits. On average, it is
planned that one CHW covers 245 inhabitants and visits
35 households, once per month. Thus, the CHW becomes
a key actor of community IMCI and behaviour change
communication in the community.

As part of this strategy, household basic health kits con-
taining cloroquine and paracetamol and oral rehydration
solution (ORS) salts are distributed through the referral
health centre supply system during the CHW's monthly
visits and outreach activities. Initially, kits were sponsored
by UNICEF (cost $0.30 USD), then after, a full kit had a
cost of $2.20 USD. In addition, insecticide-treated mos-
quito nets (ITNs) are distributed free of charge from the
health care centre and during outreach activities to preg-
nant women and mothers who take their children for vac-
cination against preventable diseases such as measles and
poliomyelitis
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For physical growth and mental development

= Breastfeeding: lactating mothers practices exclusive breastfeeding for at least four months and, if
possible, up to six months. (Mothers found to be HIV-positive require counselling about possible
alternatives to breast-feeding.)

= Starting at about six months of age, feed children freshly prepared energy and nutrient rich
complmentary foods while continuing to breastfeed up to two years or longer.

= Ensure that children receive adequate amounts of micronutrients (vitamin A and iron, in particular)
either in the diet or through supplementation) as well as consummation of iodized salt at the
household level.

= Promote mental and social development through talking, playing and providing a stimulating
environment.

For disease prevention

= Take children as scheduled to complete the full course of immunization (BCG, DPT, OPV, and
measles) before their first birthday.

= Dispose of faeces, including children’s faeces, safely; wash hands after defecation, before
preparing meals and before feeding children.

= Protect children in malaria-endemic areas by ensuring that they sleep under insecticide treated bed
nets.

= Adapt and sustain appropriate behaviour regarding prevention and care for HIV/AIDS affected
people, including orphans.

For appropriate home care

= Continue to feed, offer fluids including breastmilk to children when they are sick.

= Give sick children appropriate home treatment for infections.

= Take appropriate actions to prevent and manage child injuries and accidents.

= Prevent child abuse and neglect, and take appropriate action when it has occurred.

= Ensure that men actively participate in providing childcare, and are involved in the reproductive
health of the family.

For seeking care and basic planning activities

= Recognize when sick children need treatment outside the home and seek care from appropriate
healthcare providers.

= Follow advice of health workers about treatment, follow-up and referral.

= Ensure that the pregnant woman has adequate antenatal care. This includes having at least four
antenatal visits with an appropriate health care provider and receiving the recommended doses of
the tetanus toxoid vaccination. Mother has support from her family/community in seeking care at
time of delivery/postpartum/lactation period.

Figure |
List of key family practices for ensuring child survival (16).

Page 3 of 12

(page number not for citation purposes)



BMC International Health and Human Rights 2009, 9:28

In Mali, no data is available at district level on the imple-
mentation of child health strategies at the community
level The rural district of Djenné with a total population
of 190 070 inhabitants [12] is among the first districts of
Mali where different components of ASCSD, including
the intervention of CHWs, have been piloted The objec-
tive of this study was to assess the performance of CHWs
in the promotion of child health services at the household
level in the district of Djenné, region of Mopti, Republic
of Mali. The results of the study will provide data regard-
ing ongoing child community health programmes; high-
light improvements needed and set baseline information
for periodic evaluations.

Methods

Study Design and population

A cross sectional descriptive study was undertaken. Qual-
itative and quantitative information regarding child
health activities of CHWs was collected among caregivers
at the household level. Sampling of households was done
through a community-based multistage stratified, ran-
dom cluster sampling procedure of households and vil-
lages in a rural district [17]. In order to obtain
information on the acceptability and quality of the inter-
vention being performed by CHWs, caregivers of children
under five years of age were interviewed in their house-
holds. This study focused on the central issue of accessibil-
ity of rural households to basic care through a CHW.

The sample frame for this study considered the 33 592
households registered in the district. Sample size calcula-
tion was based on the assumption that approximately
50% of households have received a community health
worker visit. Calculations were made to allow a precision
of 5%, with an alpha type one error of 5%; which resulted
in a minimum sample size 385 households to be sur-
veyed. However, in order to overcome the problem of
non-response, a sample size of 400 households was con-
sidered for this study.

From the total 167 existing villages of the district, 20
where randomly selected. Additionally, 20 households
from each of the selected villages were randomly selected
based on an existing numerated census list provided by
each of the corresponding community leaders. House-
hold sampling procedure was based on a primary and sec-
ondary stratification at district level. The primary
stratification divided the district in three strata consider-
ing the distance of each "catchment area" of the district
(group of villages that correspond to the coverage of a
health facility) to the district referral hospital. Based on
this approach, the district was divided into three strata.
The first, second and third strata formed a circle with a
radius of less than 20 kilometres, between 20 and 40 kil-
ometres and more than 40 kilometres surrounding the
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district referral hospital. The total number of households
to be selected from each of the three primary strata consid-
ered the total number of households in each of the pri-
mary strata, sample size and overall total number of
households at district level. Two catchment areas were
randomly selected from each of these three primary strata.
Each of the three primary strata (which included to catch-
ment areas and their corresponding villages), was divided
in three secondary strata. This was based on the distance
of each village to the corresponding community health
centre. For this, distances of less then five kilometres,
between five and ten kilometres and more than ten kilo-
metres was considered. A total number of villages and
their respective households for each of the nine secondary
strata (three from each of the primary strata) were
obtained. From the overall total of nine strata, 20 villages
were selected based on a systematic random sampling
method considering the number of households in each
village. Of these 20 villages, 20 households were ran-
domly selected.

Sampling of CHWs was determined by their availability
during the visit to each of the selected villages but a mini-
mum of 50% of the total assigned to the communities was
planned. Their recruitment was done after explaining the
aim of the study and having given consent.

Data collection

Data collection for the study took place from April to May
2006. A questionnaire for caregivers of children under five
years of age was designed composed of two main sections:
1) socio-demographic information of the child caregiver
and; 2) knowledge and practices of household members
concerning home-management of the sick infants and
children under the age of five. The questions were written
using a combination of multiple-choice and open-ended
response formats [see Additional file 1]. The tool was pre-
tested in a near by district and translated from French to
Bambara and Peul.

An individual interview guide were designed to collect
information from CHWSs (n = 72) on socio-demographic
variables, how they had been selected, training and super-
vision received, actual responsibilities, work load and per-
ceptions concerning their motivation and future as a
CHW. The monthly "register book" of CHWs' made it
possible to record the adoption of the key family health
practices at household level. Three possibilities are
recorded: practice adopted correctly: « + » (household
receive regular visits by CHWs and implementation of all
health practices well adapted by the caregiver), incorrectly
« 0 » (irregular visits by a CHW and not all household
practices implemented) and practice not applicable: « - »
(the household practice is not evaluated). For this study,
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data was drawn from registers concerning the month pre-
ceding the survey (April 2006).

The survey team was composed of four interviewers who
were health promotion staff from the district hospital,
had experience in field surveys and spoke the various
Djenne dialects present in the district. In addition, four
supervisors participated in the study which included one
health staff from the district hospital and three co-authors
of the study (BH, AM, GDS). The completed question-
naires were verified by the supervisors and data was
entered into a specifically designed database throughout
the survey. Prior to analysis, missing data was checked
against the survey forms. Quantitative and categorical
data was entered and analysed in EPI-INFO 2004 (US
Centres for Disease Control and Prevention, Atlanta, GA).
Caregiver and CHWs characteristics were described using
median values and interquartile ranges (IQR) for contin-
uous variables, and counts and percentages for categorical
data. Differences of proportions were tested using an X2
test.

Ethical considerations

Authorisation to carry out the survey was obtained from
the Ministry of Health and Child Welfare of Mali and the
district health administrators. Verbal informed consent
was obtained and confidentiality was assured for all the
participants.

Results

The study population included 401 caregivers (one addi-
tional household was interviewed and included in the
study). The socio-demographic characteristics of caregiv-
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ers of children under five are included in table 1. The pro-
file of households is typical of a rural, West African
population. The mother is the most important caregiver
(97%); a high percentage being illiterate. The overall aver-
age number of children in each household was 3.3 and
that of children under five was 1.5. Of the 219 households
who received at least one visit from the CHW, 74 (33.7%;
confidence interval [CI] 95% 28.1-41.2) declared prefer-
ring to go to the CHW before going to the health centre.
Furthermore, 80 households (20%; CI 95% 16.8-25.1)
declared having been involved one way or the other in the
selection of the CHW.

Of the 401 households suppose to receive a visit by a
CHW, 219 (54.6%; CI 95% 49.6-59.5) had received at
least one visit in the last three months and of these 162
(73.9%; CI 95% 67.8-79.7%) had received a visit the
month before the survey (April, 2006). Regarding knowl-
edge of the child caregiver on home management of child
illness, 40% mentioned to have treated fever with the cor-
rect regimen: cloroquine plus paracetamol [18], 37% clo-
roquine alone and in a less percentage with paracetamol
only (11%). Most caregivers report to have treated child
diarrhoea with oxytetracycline (27%), traditional meth-
ods (preparations based on local plants) (24%) and oth-
ers (including drugs bought in the informal system and
not adapted to the child illness) (24%). In addition, cor-
rect knowledge of the use of cloroquine and paracetamol
was 21% and 45% respectively (table 2).

Results of the observed presence of supplies in house-
holds for home management of child under-five illness
showed that 11.8% possessed a household kit, presence of

Table I: Socio-demographic characteristics of 401 households in the district of Djenné, Mali. Community health worker survey, April

2006
Characteristics of the households Number %
Caregiver in charge of children <5 years of age
Mother 383 96.5
Grand-mother 14 35
Level of education
llliterate * 326 82.1
Literate in local language 43 10.8
Primary 26 6.5
Secondary 2 0.5
Principal occupation
Housewife 387 98.5
Other 6 1.5
Revenue generating activity
Yes 158 40.3
No 234 59.7
Geographical accessibility in raining season **
No 261 65.0
Yes 140 35.0
* Based on the calculated sample size planned, one additional household was interviewed and included in the study
* |lliterate in local languages and French
** Months of the raining season which makes roads inaccessible: June to February
Page 5 of 12
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drugs in the household was less than 20% for cloroquine
and paracetamol and almost null for oral rehydration salt
(ORS). Seventy-nine percent of the visited households
had a bed net, of these, 16.6% were impregnated and
through direct observation, 58% were registered as being
used. Finally, a high percentage of households had
iodized salt (98.7%) (table 2).

Based on district health registers, of a total of 99 CHWs
from the twenty randomly selected villages, 72 (78%)
were present during the survey. Male and female were of
equal number, the medium age was 42 years old (range 18
to 83) and their main occupation being agriculture (49%)
and house chorus (44%). Of these, 51.4% had some pri-
mary school and 22% did not know how to read and write
(table 3). Based on reporting by CHWs, their workload
represents on average of ten hours per month, which is
done in three to seven days. One-third of CHWs declared
that their work-load is too intensive. Follow-up of CHWs
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which was to be conducted on a monthly base was under
the responsibility of a local non-governmental organiza-
tion. A total of 27 (38%) CHWs had not received supervi-
sion at all, against 45 (63%) who have been followed
regularly each month during the last six months. Very few
follow up supervisions (17% of CHWs) had been carried
out by health staff of the community health centres and
no supervision had been undertaken by health staff of the
district hospital as initially planned. In addition, 81% (n
= 58) of CHWs stated that the duration of the training
received was to short to enable them to have a full under-
standing of the practices they are suppose to undertake
and that they encounter a lack of support from supervi-
Sors.

Data collected through the "register books" of 71 CHWs
for the month preceding the survey showed that 54 regis-
ters were completed with information on all key family
health practices they are suppose to implement and/or

Table 2: Household management of child illness (< 5 years) in the district of Djenné, Mali, Community health worker survey, April

2006 (n = 401).
Knowledge/practice of the caregiver regarding specific illnesses Number % Cl 95%
Management of fever *:
Chloroquine 149 37.0 324 --42.1
Paracetamol 42 11.0 7.7 - 140
Chloroquine + Paracetamol 162 40.0 35.6--454
other 48 12.0 9.0--157
Treatment of diarrhoea* :
ORS % 43 10.7 8.0-- 143
SSS + 5 1.2 0.5--3.1
Oxytetracycline 11 27.7 234 --324
Other** 96 239 19.9 -- 285
Traditional** 96 239 19.9 -- 285
Other over counter drugs*™* 18 45 28--7.1
Doing nothing 29 72 50--103
Correct knowledge of dosage
Chloroquine 85 21.2 17.4 --25.6
Paracetamol 179 44.6 39.7 - 49.7
Possession of « household kit »
Yes 47 11.8 89 --155
No 352 88.2 84.6--91.2
Presence of drugs in the household
Chloroquine 73 18.2 14.6 -- 22.4
Paracetamol 42 10.5 7.7 - 140
ORS 3 0.7 02--24
Over counter drugs 18 4.5 28--7.1
Presencel/use of bed net
Presence 315 78.6 74.1 -- 824
Being used 216 57.8 52.8--628
Impregnated 64 16.6 12.9 --20.3
Presence of iodized salt in the household
lodized salt 376 98.7 96.8 -- 99.5

C.I. = confidence interval
+ ORS = oral rehydration therapy; SSS = home-made salt/sugar solution

* Correct answer: for fever: chloroquine plus paracetamol, for diarrhoea SRO (26)
** Other: other drugs bought in the formal market, example: amoxiciline, drugs for a cold; traditional: beavers based on local plants; over the

counter drugs: drugs acquired through the informal system.
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Table 3: Socio-demographic characteristics of community health workers in the district of Djenné, Mali. Community health worker

survey, April 2006 (n = 72).

Characteristics of the community health worker Number %
Sex

Male 35 48.6

Female 37 514
Main activity

Housework 31 44.3

Agriculture 34 48.6

other 5 7.1
Level of education

llliterate™® 16 222

Literate in local language 17 23.6

Primary 37 514

Secondary 2 2.8
Capable to read and write

In French 33 45.8

In Arabic 3 43

In local language 19 26.4

Doesn't know how to read nor write 17 23.6
Revenue generating activity

Yes 39 54.2

No 33 45.8
Has received initial training

March 2003 26 36.1

September 2005 46 63.9

* |lliterate in local languages and French

follow-up (Box 1). The quality of implementation of these
practices by households based on registered observations
undertaken by CHWs showed that 59% were well
adopted, 16% poorly adopted and 19% not applicable.
The main topics discussed by the CHWs during their
home visits sessions were: IMCI 47.0% [CI: 40.3 -- 53.9],
EPI31.5%, [CI: 25.4 -- 38.1] and basic maternal and new-
born care 33.3% [CI: 27.1 -- 40.0].

Of the total of 401 households, 78 (19.5%) were found to
have no link to a CHW (even though this had been pro-
grammed). With this outcome, a comparative analysis
between households with and without CHWs was under-
taken. Results showed no statistically significant differ-
ence concerning socio-demographic characteristics (table
4). When compared on knowledge and practice, a positive
influence of CHWs on specific essential family health
practices by the households was found, namely knowl-
edge on the management of child fever (p = < 0.001),
non-utilization of antibiotics in home treatment of diar-
rhoea (p = 0.003), presence of cloroquine in the house-
hold (p = 0.002), presence (p = 0.001) and use (p = <
0.001) of bed net and, utilization of iodized salt (p =
0.05) (table 5).

Discussion
The Millennium Development Goal of reducing child
mortality by two-thirds by the year 2015 will not be

achieved unless there is a massive increase in available
community-based interventions in resource-poor settings.
It has been recognized that an improvement in the quality
of health facilities is not itself sufficient to reduce child-
hood morbidity and mortality because many caregivers
do not seek treatment for their children at health facilities.

Even though there have been studies that have shown a
reduction in child mortality linked to community health
workers [7], to our knowledge, our study is among the few
to provide results of child health community programmes
in West Africa [19,20]. In this rural context, the mother
has the primary role of caring for the child. Her principle
occupation is being a housewife and has a minimum level
of education. These socio-demographic characteristics are
similar to those of caregivers in other settings [21]. Hui-
cho and colleagues showed that for the community com-
ponent of the IMCI strategy implementation in Peru,
caregivers' low level of education needs to be considered
as a potential constraint to the implementation of child
survival interventions and coverage of community IMCI
[22]. In this sense, there is a need to use communication
strategies and tools adapted to the education level of the
population to improve their knowledge of child health
that can be put into practice, encourage health-seeking
behaviour, and improve compliance with advice and
treatment from health professionals. Studies have shown
that the use of flipcharts, picture card techniques and role
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Table 4: Comparison of qualitative variables between households with and without a community health worker in the district of

Djenné, Mali.

Households without support from a Households with support from a P value *
community health worker 1 (n = 78)* community health worker (n = 323)*
Characteristics Number households % Number household %
Caregiver in charge of 0.589
child <5
Mother 73 94.8 310 96.9
Grand-mother 4 5.2 10 3.1
Level of education 0.577
llliterate 68 87.2 258 80.9
Literate in local language 6 77 37 11.6
Primary 4 5.1 22 6.9
Secondary 0 0.0 2 0.6
Principal occupation 0.842
Housework 74 100.0 313 98.1
Other 0 0.0 6 1.9
Revenue generating 0.304
activity
Yes 35 45.5 123 39.0
No 42 54.5 192 61.0
Geographical 0.39
accessibility in raining
season **
Floodable 24 308 116 359
Not floodable 54 69.2 207 65.1

Community health worker survey, April 2006

T These are households that were found to have no CHW support even though this was planned. They were used as a control group. * Totals may
not sum to n = 78 and n = 323 due to missing observations; * missing data not included in the calculation; ** Months of the raining season which

makes roads inaccessible: June to February

playing have been effective job aids for CHWs in develop-
ing countries [23].

Our study has evaluated knowledge and practice concern-
ing home management of fever and diarrhoea among
infants and children under the age of five as a proxy indi-
cator of the performance of CHWs at household level.
Results indicate that correct management of fever has
been relatively good (40%). In contrast, management of
diarrhoea is poor. These results show the importance of
continuous provision of appropriate advice to caregivers
due to the need of greater adherence to simple clinical
practice guidelines and the development of sound com-
munication strategies involving communities and house-
holds. This can only happen if there are also available
drugs and supplies at the community level.

Overall, we documented a high percentage of incomplete
kits among the households surveyed (89%), as example,
the presence of chloroquine in only 18% of cases, the
presence of paracetamol in only 11% of cases and almost
no ORS. This highlights that the notion of "having a com-
plete kit" has not been give a priority and not applied.
This could be due to the provider of the kit not continuing
to subsidize the sale and cost of these "household kit".

Noteworthy, only 4% of households are ready to pay the
actual price of the kit (2.18 US$). The non-availability of
"household kits" in the villages, and the high cost of the-
ses kits can explain the reason why rural communities use
"over the counter drug sellers" present in the villages.

During the period of this study, cloroquine was the first-
line recommended drug for the treatment of uncompli-
cated malaria in Mali. Recent reports of the emergence of
Plasmodium falciparum resistance to cloroquine in differ-
ent endemic settings of the country [24] have compelled
the Ministry of Health of Mali to change to artemisin-
based combination therapy (ACT) for first-line treatment
of uncomplicated malaria, in line with the recommenda-
tion of the World Health Organization [25]. Local studies
are needed to identify the most appropriate strategies for
home management of malaria including the distribution
of ACT at the community level. This will require the pro-
vision of prompt and effective treatment of malaria as well
as follow-up on the possibility of over-prescription of the
drug [26].

Results show that caregivers still give their children unnec-
essary antibiotics for diarrhoea. A common practice in
rural areas of Mali is the use of oxytetracycline, called in
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Table 5: Comparison of knowledge and practice between households with and without community health workers in the district of

Djenné, Mali.

Knowledge and health Household without support from a Household with support from a P value
practices of households community heath worker T n =78 * community heath worker n = 323*
Number % Number %
Correct Treatment of child 60 76.9 293 90.7 <0.00l
fever2
Correct Treatment of child 5 6.4 42 13.0 0.104
diarrhoea
Use of oxytetracycline 32 41.0 79 245 0.003
Knowledge of drug doses
- Correct for chloroquine 16 20.5 69 21.6 0.839
- Correct for 34 43.6 145 44.9 0.835
paracetamol
Possession of household
health kit
Yes 10 12.8 37 1.5 0.750
Presence of paracetamol in
house
Yes 5 6.4 37 1.5 0.192
Presence of chloroquine in
house
Yes 5 6.4 68 21.1 0.002
Presence of oral rehydration
solutions in household
Yes 0 0 3 0.9 0.522
Presence of over the 2 2.6 16 5.0 0.542
counter drugs
Bed net
- Presence 51 65.4 264 81.7 0.001
- Being used (n = 264) 25 51.0 191 799 <0.001
- Impregnated (n = 264) 10 204 54 21.5 0.863
lodized salt 71 95.9 305 99.3 0.050

Community health worker survey, April 2006

T These are households that were found to have no CHW support even though this was planned. They were used as a control group

* Totals may not sum to n = 78 and n = 323 due to missing observations;

2 Correct = cloroquine plus paracetamol

local language "Kunbiléni" for treatment of diarrhoea and
sold by over the counter drug sellers who visit the villages
[27]. This drug is not recommended for children under
the age of five due to its association with dental staining
and interference with bone growth [28]. These findings
have implications for education efforts to increase appro-
priate treatment of diarrhoea and malaria and establish
systems to maintain an adequate supply of essential
equipment and reinforce partnership between health
facilities and the communities they serve. This will con-
tribute to decrease inappropriate use of antibiotics and
thus hopefully limit the development of antibiotic resist-
ance.

The use of insecticide-treated mosquito nets (ITNs) has
been shown to reduce malaria transmission, clinical dis-
ease and all-cause under-five mortality [29]. A relatively
high percentage of households in this study possessed a
bed net (79%). However, of these, only 20% were found

missing data not included in the calculation;

to be insecticide-treated mosquito nets (ITNs) and overall,
through direct-observation by CHWs, 68% were being
used. Even though untreated nets have been reported to
provide some protection [30], the full benefits are only
realized when nets are regularly retreated with insecticide
[31]. The potential existence of factors present at commu-
nity level such as cost and limited availability of both nets
and insecticides, which have been reported to cause low
use of ITNs, will need to be explored [32]. Improvements
in net delivery are an essential pre-requisite to achieve
high rates of ITN usage. It is necessary to continue training
CHWSs and sensitizing populations at the community
level on the importance of the utilization of bed nets all
year round. The CHW has a role to play in the campaign
of re-impregnation of old bed nets and help in the distri-
bution process of new bed nets.

Selection criteria for community health workers have

been reported as a key factor in the performance of their
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activities [33]. In this rural context, male and female
CHWs were of equal number, more than half had a pri-
mary school level education, agriculture and house chorus
being the main occupation. These characteristics are in
agreement with other publications [34]. In the district of
Djenné, recruitment of CHWs was done mainly through
local and national health authorities. Various authors
have highlighted the need for recruiting CHWs from com-
munities they serve and the importance of community
participation in the selection and monitoring of commu-
nity health workers [35]. A key strategy in this setting will
be to involve the community in the selection and moni-
toring of CHWs.

Overall results of the household survey showed that
CHWs had covered only 40% of the houses planned and
take on average nearly 10 hours a month for these health
activities. However, they indicated having difficulty to
undertake home visits and consider they have work over-
load. In the literature, the definition of a CHW states that
they should work part-time enabling them therefore to
subsist by performing agriculture or other work and pos-
sibly by receiving a subsidy from either the local commu-
nity or the national health services [8]. There are varied
experiences concerning the conditions in the employment
of CHWs. In several programmes they are employed on a
voluntary basis [36,37], as in this setting, or as a regular
employee with a fixed monthly salary [38]. Local health
authorities and community representatives will need to
clarify how CHWSs will be employed as this factor will
have an impact on their motivation to perform their tasks
and the feasibility of sustainable community health activ-
ities in this context.

Thirty-eight percent of CHWs in our study did not receive
any supervision during the last six-months. Although it is
widely considered important that the supervision of
CHWs be undertaken by both the community and profes-
sional health workers, this is often not the case. Barriers
such as social distance between health personnel, CHWs
and communities due to poor understanding of commu-
nity participation have been highlighted [39]. Studies
have shown that when supervision of the village-level
health services was vigorous and extra resources were
directed to primary health care, child mortality improved
[40]. Community health interventions require a mini-
mum of supervision to CHWs that will contribute to the
quality of basic care provided at district and local levels.

The magnitude of differentials between households with
CHWs and those without showed that in general terms,
deployment of CHWs in the community was associated
with households' better managing child illness, specifi-
cally treatment of child fever and non-use of antibiotics in
home treatment of diarrhoea. The influence of the pres-

http://www.biomedcentral.com/1472-698X/9/28

ence of CHWs in preventive tasks also resulted in a signif-
icantly higher presence and use of bed nets for the
prevention of malaria. Furthermore, households with
CHWs use more frequently the drugs indicated for man-
agement of child fever (chloroquine and/or paracetamol)
than the households not having community liaison.
However, no significant difference was found among the
two groups regarding the correct dosing of these two
drugs. The low level of literacy among CHWs as well as
among the parent or caregiver in charge of children can be
a reason why these populations have difficulty in master-
ing drug dosing. Here again, considering the importance
of home-management in the IMCI strategy, child health
information and education to households through CHWs
and continuous supervision of the quality of the work of
CHWs is needed

Potential limitations to the survey need to be acknowl-
edged. Among them its cross-sectional design only allows
to evaluate the association between the presence of a
CHW and the management of child illness by caregivers in
a one-time period rather than the management over time.
Measurement of exposure to CHWs at household level
was subject to recall from the caregiver. Also, the CHWs
register was the only written document used in this study.
Data from other sources such as the pregnancy register
(antenatal and post-natal follow-up services) as well as
the child health card (vaccination and child illness)
would have been useful to compare our results. As so, the
estimated results of the interventions should be inter-
preted with caution. To consider that even though it was
possible to compare households who had and had not
received support from a CHW, it is possible that these two
groups interacted socially in terms of knowledge of house-
hold practices. Finally, the performance of CHWs was not
evaluated under direct observation. Even though some
characteristics of caregivers and CHWs may be specific to
rural Mali, common lessons can be learned and general-
ized on a broader scale, specially given the widespread
prevalence of child morbidity and mortality in Sub-
Sahara Africa.

This study gives the possibility to better understand the
contribution of CHWs concerning knowledge and prac-
tice of child illness at the house-hold level and the poten-
tial barriers and facilitating factors linked to this.
Compared with health facilities, CHWs are geographically
closer and available when health facilities are closed. As
so, they can help ensure that home-based treatment for
children is appropriate.

Conclusion

Reinforcing the role of CHWs can facilitate the improve-
ment of child health when strategies such as upgrading
existing lower-level facilities, improving and building
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referral systems, training and supervision are considered.
There is few evidence-based data on community interven-
tions and the impact of community health workers in
improving child health. Operational research in this field
is still needed since it is likely that in the foreseeable
future, community health workers could contribute to the
uptake and adequate coverage of child health services that
are needed to fulfil the MDGs in mother and child health
in many countries in sub-Saharan Africa and elsewhere.

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

Authors' contributions

FP: participated in the design, supervised study imple-
mentation, wrote the manuscript. HB, SGD, MA: partici-
pated in the design, performed analysis and interpretation
of the data, coordinated overall survey implementation
and data collection and revised the paper critically for
intellectual content. All authors read and approved the
final manuscript.

Additional material

Additional file 1

QUESTIONNAIRE D'ENQUETE DE SATISFACTION, DJENNE,
2006. The questionnaire for caregivers of children under five years of age
composed of two main sections: 1) socio-demographic information of the
child caregiver and; 2) knowledge and practices of household members
concerning home-management of the sick infants and children under the
age of five.

Click here for file
|http://www.biomedcentral.com/content/supplementary/1472-
698X-9-28-S1.doc]

Acknowledgements

The authors are grateful to the caregivers and community health workers
who agreed to participate in this survey. We would also like to thank the
members of the regional health centre of Mopti for their interest and sup-
port to this study: Dr. Fayiri Togola, Dr. Sangare and Dr. Hamidou Dicko.
Special thanks to the household survey team: Mrs. Anta Cissé, Mrs. Aissata
Cissé, Mr. Filifing, Mr. Maiga and Mr. Feu Albadja Maiga, for their dedicated
work in difficult circumstances. Comments during the preparation of the
survey by Marthe-Aline Jutand are greatly valued. This study was funded by
UNICEF-Mali.

Funding: None

References

. Black RE, Morris SS, Bryce |: Where and why are 10 million chil-
dren dying every year? Lancet 2003, 361:2226-34.

2. Bryce], Boschi-Pinto C, Shibuya K, Black RE, WHO Child Health Epi-
demiology Reference Group: WHO estimates of the causes of
death in children. Lancet 2005, 365:1147-52.

3. Jones G, Steketee RWV, Black RE, Bhutta ZA, Morris SS: Bellagio
Child Survival Study Group. How many child deaths can we
prevent this year? Lancet 2003, 362:65-71.

»

20.

21.

22.

23.

http://www.biomedcentral.com/1472-698X/9/28

Darmstadt GL, Walker N, Lawn JE, Bhutta ZA, Haws RA, Cousens S:
Saving newborn lives in Asia and Africa: cost and impact of
phased scale-up of interventions within the continuum of
care. Health Policy Plan 2008, 2:101-17.

Breman ]G, Egan A, Keusch GT: The intolerable burden of
malaria: a new look at the numbers. Am | Trop Med Hyg 2001,
64(Suppl 1):iv-vii.

Schellenberg JA, Victora CG, Mushi A, de Savigny D, Schellenberg D,
Mshinda H, Bryce J: Tanzania Integrated Management of Child-
hood lliness MCE Baseline Household Survey Study Group.
Inequities among the very poor: health care for children in
rural southern Tanzania. Lancet 2003, 361:561-6.

Winch P, Gilroy KE, Wolfheim C, Starbuck ES, Young MW, Walker
LD, Black RE: Intervention models for the management of
children with signs of pneumonia or malaria by community
health workers. Health Policy Plan 2005, 20:199-212.

World Health Organization: Strengthening the performance of
community health workers in primary health care: report of
a WHO study group. Geneva: World Health Organization. Technical
Report  Series N° 780 1989 [http://whglibdoc.who.int/trs/
WHO_TRS_780.pdf]. Geneva, Switzerland

WHO, UNICEF: Primary Health Care, Report on the Interna-
tional Conference on Primary Health Care. Alma Ata, USSR,
December 6-12, 1978 1978 [http://whqlibdoc.who.int/publications/
924180001 1.pdf]. Geneva: World Health Organization; Geneva, Swit-
zerland

Walt G, Ross D, Gilson L, Owuor-Omondi L, Knudsen T: Commu-
nity health workers in national programmes: the case of the
family welfare educators of Botswana. Trans R Soc Trop Med Hyg
1989, 83:49-55.

Rowe SY, Kelly JM, Olewe MA, Kleinbaum DG, McGowan JE Jr,
McFarland DA, Rochat R, Deming MS: Effect of multiple interven-
tions on community health workers' adherence to clinical
guidelines in Siaya district, Kenya. Trans R Soc Trop Med Hyg
2007, 101:188-202.

Macro International: Mali Demographic and Health Survey
2006. Harare. Central Statistical Office - Ministry of Health of Mali,
Bamako; 2006.

Tulloch J: Integrated approach to child health in developing
countries. Lancet 1999, 354(Suppl 2):SI116-20.

Nicoll A: Integrated management of childhood illness in
resource-poor countries: an initiative from the World
Health Organization. Trans R Soc Trop Med Hyg 2000, 94:9-11.
Kelly LM, Black RE: Research to support household and com-
munity IMCI. Report of a meeting, 22-24 January 2001, Bal-
timore, Maryland, USA. Journal of Health, Population and Nutrition
2001, 19:SI11-148.

Winch PJ, Leban K, Casazza L, Walker L, Pearcy K: An implemen-
tation framework for household and community integrated
management of childhood illness. Hedlth Policy Plan 2002,
17:345-53.

Bennett S, Woods T, Liyanage WM, Smith DL: A simplified general
method for cluster-sample surveys of health in developing
countries. World Health Stat Q 1991, 44:98-106.
UNICEF-Mali/Direction Régional de la Santé: Ségou/Mopti/Kou-
likoro: Module de formation des relais communautaires.
Unicef. Ségou, Mali; 2002.

Winch P), Gilroy KE, Doumbia S, Patterson AE, Daou Z, Coulibaly S,
Swedberg E, Black RE, Fontaine O: Prescription and administra-
tion of a 14-day regimen of zinc treatment for childhood
diarrhoea in Mali. Am J Trop Med Hyg 2006, 74:880-3.

Sylla A, Guéye EH, N'diaye O, Sarr CS, Ndiaye D, Diouf S, Fall L,
Moreira C, Sall MG: Low level educated community health
workers training: a strategy to improve children access to
acute respiratory treatment in Senegal. Arch Pediatr 2007,
14:244-8.

Magnani R, Rice JC, Mock NB, Abdoh AA, Mercer DM, Tankari K:
The impact of primary health care services on under-five
mortality in rural Niger. Int | Epidemiol 1996, 25:568-77.

Huicho L, Davila M, Campos M, Drasbek C, Bryce J, Victora CG:
Scaling up integrated management of childhood illness to
the national level: achievements and challenges in Peru.
Health Policy Plan 2005, 20:14-24.

Gilroy K, Winch P), Diawara A, Swedberg E, Thiéro F, Kané M, Daou
Z, Berthé Z, Bagayoko A: Impact of IMCI training and language
used by provider on quality of counseling provided to par-

Page 11 of 12

(page number not for citation purposes)


http://www.biomedcentral.com/content/supplementary/1472-698X-9-28-S1.doc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12842379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12842379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15794969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15794969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12853204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12853204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12853204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12598141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12598141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12598141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15965032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15965032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15965032
http://whqlibdoc.who.int/trs/WHO_TRS_780.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_780.pdf
http://whqlibdoc.who.int/publications/9241800011.pdf
http://whqlibdoc.who.int/publications/9241800011.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2603206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2603206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2603206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17064747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17064747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17064747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10507254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10507254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10748887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10748887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10748887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12424206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12424206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12424206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1949887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1949887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1949887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16687696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16687696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16687696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17175144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17175144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17175144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8671558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8671558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8671558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15689426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15689426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15210258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15210258

BMC International Health and Human Rights 2009, 9:28

ents of sick children in Bougouni District, Mali. Patient Educ
Couns 2004, 54:35-44.

24. De Radigues X, Diallo KL, Diallo M, Ngwakum PA, Maiga H, Djimde
A, Sack M, Doumbo O, Guthmann JP: Efficacy of cloroquine and
sulfadoxine-pyrimethamine for the treatment of uncompli-
cated faciparum malaria in Koumantou, Mali. Trans R Soc Trop
Med Hyg 2006, 100:1013-1018.

25. World Health Organization and UNICEF: World Malaria report 2005

2005 [http://www.rollbackmalaria.org/wmr2005/pdf/
WMReport_Ir.pdf]. WHO/HTM/MAL/2005. 1102 WHO, Geneva,
Switzerland

26. Ajayi 1O, Browne EN, Garshong B, Bateganya F, Yusuf B, Agyei-Baf-
four P, Doamekpor L, Balyeku A, Munguti K, Cousens S, Pagnoni F:
Feasibility and acceptability of artemisinin-based combina-
tion therapy for the home management of malaria in four
Africain sites. Malaria | 2008:6.

27. Patterson AE, Winch PJ, Gilroy KE, Doumbia S: Local terminology
for medicines to treat fever in Bougouni District, Mali: impli-
cations for the introduction and evaluation of malaria treat-
ment policies. Trop Med Int Health 2006, 11:1613-24.

28. Shlaes DM: An update on tetracyclines. Curr Opin Investig Drugs
2006, 7:167-71.

29. ter Kuile FO, Terlouw DJ, Phillips-Howard PA, Hawley WA, Fried-
man JF, Kolczak MS, Kariuki SK, Shi YP, Kwena AM, Vulule JM, Nahlen
BL: Impact of permethrin-treated bed nets on malaria and
all-cause morbidity in young children in an area of intense
perennial malaria transmission in western Kenya: cross-sec-
tional survey. Am | Trop Med Hyg 2003, 68(Suppl 4):100-7.

30. Mwangi TW, Ross A, Marsh K, Snow RW: The effects of
untreated bednets on malaria infection and morbidity on the
Kenyan coast. Trans R Soc Trop Med Hyg 2003, 97:369-72.

31. Lengeler C: Insecticide-treated bed nets and curtains for pre-
venting malaria. Cochrane Database Syst Rev 2004, 2:CD000363.

32.  Alaii JA, Borne HW van den, Kachur SP, Mwenesi H, Vulule JM, Haw-
ley WA, Meltzer MI, Nahlen BL, Phillips-Howard PA: Perceptions of
bed nets and malaria prevention before and after a rand-
omized controlled trial of permethrin-treated bed nets in
western Kenya. Am J Trop Med Hyg 2003, 68(Suppl 4):142-8.

33. Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, Walker
DG, Bhutta Z: Achieving child survival goals: potential contri-
bution of community health workers. Lancet 2007,
369:2121-31.

34. Bender DE, Pitkin K: Bridging the gap: the village health worker
as the cornerstone of the primary health care model. Soc Sci
Med 1987, 24:515-28.

35. Ruebush TK, Weller SC, Klein RE: Qualities of an ideal volunteer
community malaria worker: a comparison of the opinions of
community residents and national malaria service staff. Soc
Sci Med 1994, 39:123-31.

36. Leslie C: What caused India's massive community health
workers scheme: a sociology of knowledge. Soc Sci Med 1985,
21:923-30.

37. De Zoysa |, Cole S: Remuneration of the community health
worker: what are the options? World Health Forum 1983,
4:125-130.

38. Suri A, Gan K, Carpenter S: Voices from the field: perspectives
from community health workers on health care delivery in
rural KwaZulu-Natal, South Africa. | Infect Dis 2007, 196(Suppl
3):S505-11.

39. Loevinsohn BP, Guerrero ET, Gregorio SP: Improving primary
health care through systematic supervision: a controlled
field trial. Health Policy Plan 1995, 10:144-53.

40. Hill AG, MacLeod WB, Joof D, Gomez P, Walraven G: Decline of
mortality in children in rural Gambia: the influence of vil-
lage-level primary health care. Trop Med Int Health 2000,
5:107-18.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-698X/9/28/pre
pub

http://www.biomedcentral.com/1472-698X/9/28

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here:

O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 12 of 12

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15210258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16765395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16765395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16765395
http://www.rollbackmalaria.org/wmr2005/pdf/WMReport_lr.pdf
http://www.rollbackmalaria.org/wmr2005/pdf/WMReport_lr.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17002736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17002736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17002736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16499287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15259458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15259458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15259458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15106149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15106149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17586307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17586307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3589747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3589747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8066483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8066483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8066483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4071126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4071126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18181702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18181702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18181702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10143452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10143452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10143452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10747270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10747270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10747270
http://www.biomedcentral.com/1472-698X/9/28/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study Design and population
	Data collection
	Ethical considerations

	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Additional material
	Acknowledgements
	References
	Pre-publication history

