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Abstract

Background

Community Health Workers are widely utilised in low- and middissime countries and
may be an important tool in reducing maternal and child mostdlibwever, evidence |s
lacking on their effectiveness for specific types of programrgecifically programmes of a
preventive nature. This review reports findings on a systematieewe analysing
effectiveness of preventive interventions delivered by CommuHigalth Workers fof
Maternal and Child Health in low- and middle-income countries.

Methods

D

A search strategy was developed according to the Evidence fary Ruold Practicy
Information and Co-ordinating Centre’s (EPPI-Centre) guidelinessgstématic searching
of the following databases occurred between June 8"-2012 : CINAHL, Embase, Ovid
Nursing Database, PubMed, Scopus, Web of Science and POPLINE. Gaogige Scholar
and WHO search engines, as well as relevant systemateweeand reference lists frgm
included articles were also searched. Inclusion criteria wWefarget beneficiaries should pe
pregnant or recently pregnant women and/or children under-5 and/or easegivchildre
under-5; ii) Interventions were required to be preventive and delivgr€@bimmunity Healt
Workers at the household level. No exclusion criteria were stguulafor
comparisons/controls or outcomes. Study characteristics of inclutielésawere extracted
using a data sheet and a peer tested quality assessmentaveaynthesis of included
studies was compiled with articles being coded descriptivelyrthesise results and draw
conclusions.




Results

A total of 10,281 studies were initially identified and through theesing process a total |of
17 articles detailing 19 studies were included in the review. Stadimag from ten different
countries and consisted of randomized controlled trials, cluster ranelmontrolled trials,

before and after, case control and cross sectional studies. Qyematy of evidence was
found to be moderate. Five main preventive intervention categoriesgesmemalari

prevention, health education, breastfeeding promotion, essential newban aodr
psychosocial support. All categories showed some evidence forefteetiveness df
Community Health Workers; however they were found to be especgdifctive in
promoting mother-performed strategies (skin to skin care and exclusistféeeing).

Conclusions

Community Health Workers were shown to provide a range of preeemtiierventions for
Maternal and Child Health in low- and middle-income countries withesemdence of
effective strategies, though insufficient evidence is availabldraw conclusions for most
interventions and further research is needed.
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Background

There has been insufficient progress in many low- and middle-incaouetries (LMIC)
towards reducing maternal mortality by 75% and under-5 degthsdothirds — the targets
for Millennium Development Goals 5 and 4, respectively. In 2010 alone 287,000 veortien
7.6 million children under-5 died due to pregnancy related complicationsadadk of
adequate health care [1,2]. Though evidence-based cost-effectargeiritons that are
predicted to prevent up to one third of Maternal and Child Health (Mf@khplications and
deaths with universal coverage have been identified [3-6], over 50%ildfen in under-
resourced areas do not have access to these simple interventions [7].

Ninety nine per cent of maternal and child deaths occur in lowraadle-income countries
where there is a severe shortage of human resources for heal), (iitch is one of the
most significant constraints to achieving Millennium Development Goals (8)2@nd 5 [8-
10]. Identified as a distinguishing feature of providing primary dareindividuals in
resource poor settings in the Alma-Ata Declaration 1978 [11], ComynHi@alth Workers
(CHWSs) act as a mitigating factor to the HRH crisispbgviding essential MCH care at the
household and community level, reducing inequalities in health @aremérginalized
populations, providing education and mainly curative health services, and hinng
essential role of liaising between the community and more skilteklers and facility-based
services [12-14].



Systematic reviews examining CHW programmes worldwide fount tttesse cadres are
effective in reducing maternal, neonatal and child mortalityrasource poor settings;
however, evidence on the effectiveness of different progranypes twas recognised as
lacking, particularly evidence from prevention programmes [14,15]. An sinabf the
success of CHW programmes delivering curative interventionshidairen in sub-Saharan
Africa documented large mortality reductions with malaria [0 indicated the need for
further investigation into programme effectiveness in LMICs.

This article reports on findings from a systematic review stidies evaluating the
effectiveness of exclusively preventive interventions for MCHveedid by CHWSs in LMIC
at the household level (Table 1). Prior to the review, an advisory dteemnwas formed as a
means of ensuring quality and reducing bias throughout the sthfes review [16-18]. A
global health professional, a Cochrane-trained researcher withtisgpe identifying and
disseminating information on evidence-based interventions and a He#&thceéic Search
Librarian were consulted for assistance in topic formulation ardeascreening, format and
scope of review, and appropriate bibliographic databases and search termsyebgpect

Table 1 Definition of terms

Term Explanation

Maternal Health Refers to the health of a woman during pregnanayitttin 42 days of termination of
pregnancy, due to pregnancy related issues [2]

Child Health Refers to any health issues in children ages fagyor less

Community Health  Defined as “...members of the communities where thiesk, should be selected by the

Worker communities, should be answerable to the commuriibietheir activities, should be

supported by the health system but not necessaghyrt of its organization, and have
shorter training than professional workers” [19]

Prevention Interventions or “measures adopted by or practiwegdersons not currently feeling the
effects of a disease [or negative health outcomtgnded to decrease the risk that that
disease [or negative health outcomes] will afffietm in the future” [20]

Methods

Review format

This review has followed the Evidence for Policy and Practiaaimdtion and Co-ordinating
Centre’s (EPPI-Centre) Methods for Conducting a Systematie®d18]. The EPPI format
allows for a greater variety of study designs to be includedyedisas a mixed-methods
synthesis when appropriate [17] whereas traditional systematiews (e.g. Cochrane
method) include only Randomised Controlled Trials (RCTs) and am@stéel in combining
numerical data in the form of a meta-analysis for data systli2$]. The EPPI-Centre
focuses on social science and public policy reviews, and like otlstensgtic review
institutes, requires accountability, rigour and explicit method®idacting a review. There
is no review protocol of this review.

A narrative synthesis is used to present and analyse finding$isAgeview includes both
experimental and observational studies with large heterogemeitinterventions and
measures, a statistical analysis is inappropriate. Whenvgwuelude studies that cannot be
combined statistically but are still undertaken with the sameuat of rigour and quality,
they are classified as qualitative systematic reviews [21].



Search strategy

Due to the diversity of potential interventions, populations, study tgpesoutcomes, a
multi-stage search strategy was developed to identify relgvablications. The search
terminology was adapted, with permission, from Lewin et al. [13]ickv included the

methodological component of Cochrane’s Effective Practice and Oagjani®f Care Group

(EPOC) guidelines, combined with free text and key terms. ThanLetval. [15] search

terminology was then adjusted to be more relevant to this sttebeésrch question by adding
both key terms and free text terms relating to the topic that were iddriifivarious scoping

searches, see Additional file 1. Alternative names for Communéglth Workers, see
Additional file 2, identified through various literature sources, were added.

As recommended by the EPPI-Centre [18] the strategy attdrtpigalance sensitivity with
specificity in its results; however, due to the large amount tdrbgeneity in inclusion
criteria the strategy was quite sensitive (i.e. produced Rugatities of articles irrelevant to
the topic). The finalized search strategy was then modifiditl woth the different electronic
databases’ nomenclature. The following databases were sedrotredune 8 — 1, 2012:
CINAHL, Embase, Ovid Nursing Database, PubMed, Scopus, Web of Scmmte
POPLINE. In addition, the Google and Google Scholar search engmesll as The World
Health Organization's website were searched for relevaitlesrton June 11 2012.
Reference lists from other related systematic reviews [10,11,14d' also searched as
well as the references from articles that were idedtifae inclusion in the review [22-38].
Article screening was conducted in several stages by smamer with the assistance of a
second reviewer in the final stage.

Inclusion and exclusion criteria

Target beneficiaries include women pregnant to 42 days post termination, children under 5
and primary caregivers of children under 5 who have the abilitpfleence the child’s
health.

Interventions were required to be preventive [20] and have been delivered at thehbllis
level by Community Health Workers, using the WHO Study Group [3%hitden of
“...members of the communities where they work, should be selegtéfdebcommunities,
should be answerable to the communities for their activities, shouklifggorted by the
health system but not necessarily a part of its organization, aredsharter training than
professional workers”.

No restrictions on outcome or study design were included. Due to thmgdypes of
anticipated study designs, no restrictions were imposed on the cont@nparison group.
Only studies conducted in low- and middle-income countries, as igenbly The World
Bank at time of study initiation, and only those articles publishad f£990 to present were
included. This time period was chosen to coincide with the re-enwrgénthe popularity of
CHW programmes [11], to be consistent with the MDG timeframe@nscoping feasibility
due do this study’s resource restriction. To limit bias in bothvatgion areas and research
publication sites, there was no language restriction. Non-Enpbgters’ abstracts were
reviewed provided they were available in English and asséssaaclusion. The decision
was taken to translate non-English papers, however this wasessaeg as none fit the
inclusion criteria upon abstract review.



Articles were excluded if they did not meet the inclusion ater: if interventions were not
clear or in studies with multiple intervention techniques wherea# mot possible to separate
out specific preventive intervention outcomes; if the descriptionHdV€ was insufficient or
their role in the intervention was ill-defined; and if multiple Itte@adres were responsible
for the intervention’s implementation and the CHW's specific omeld not be discerned,
see Additional file 3.

Study quality assessment

Due to the scope of study designs included in this review, which ffegt guality rating,
and the lack of a meta-analysis, no studies were excluded bagsbé quality assessment.
Studies were empirically rated using Effective Public He&ltactice Project (EPHPP)’s
Quality Assessment Tool for Quantitative Studies [40] which uggsharic scale to evaluate
a range of study designs and has been independently evaluatedged as suitable for use
in article appraisal for systematic reviews [19,41].

Data extraction and synthesis

Data was extracted systematically using a pre-formulettedconsisting of: setting, study
design, population, intervention, control/comparison, group allocation methods, ositcome
and quality rating, see Additional file 4. Data was then syntb@stpualitatively by
combining studies with similarities in interventions. Articleera&v subsequently coded
descriptively by the reviewer to synthesise the results and draw conclusions.

Results

A total of 10,281 titles from 1990 to present were identified froendatabase search and
other sources, of which 3,800 were duplicates. See Additional file Bidasearch log. Full
texts of 87 studies were assessed (the full texts of 2 stadidd not be retrieved) and 70
were excluded for a variety of reasons, see Additional file @Haracteristics of excluded
studies. Upon screening process completion, Figure 1, seventeen aditlipssing of 19
studies met the inclusion criteria. One paper, [22] examinestarveéntion across multiple
countries (3) and reports results separately for each siteefdhera total of 19 primary
studies are included in this review.

Figure 1 Article screening.

Study characteristics
Setting

The majority of the included studies were conducted in South AgejrfiBangladesh [23-
27], three in India [28-30] and two in Pakistan [31,32]. Seven studies toak iplafrica,

two in Uganda [22,33] two in South Africa [22,34] and one each in Burkina 230
Nigeria [35] and Ghana [36]. Of the remaining two studies, one waductad in Mexico
[37] and one in the Philippines [38].



Study design

Both experimental and descriptive studies were eligible to beded in the review. Of the
studies included, eight are cluster-randomized controlled trials [22,25,27,30,38\874re
randomized-controlled trials [23,31,34,38], five are before and after [28,29,33,35,3&, one
cross-sectional [24] and one is a case series [26].

Year of publication

Though the search identified articles published from 1990 to presemclailied articles
were published between 1999 and 2011. This trend is consistent with thesdaor€HWwW
programmes throughout the 1990s and a more recent recognition of theitiglot
contributions to health care in low resource settings [7,12]. Figures2mis the distribution
of articles by year of publication.

Figure 2 Article publication date.

CHW characteristics

There were large variations in community health worker prerecaisgeruitment, training,
supervision and workload between the studies identified, with these temestacs
documented in Additional file 7. Studies mainly varied in their uspreftrained workers,
education requirements, monetary compensation (if any), traininglidelse occurrence of
refresher training sessions, amount and quality of supervision, and acnrdpresented by
the ratio of CHWSs per target beneficiary.

Study quality assessment

The quality of each included study was assessed using Effectivec Piedlth Practice
Project’s (EPHPP) Quality Assessment Tool for Quantitattueli8s. Studies were evaluated
across eight categories (selection bias, study design, confouhliedsng, data collection
methods, withdrawals and drops, intervention integrity, analyses) aed gigcore of 1 to 3
accordingly. Averaging the category rankings assigned an ovatialy of weak, moderate or
strong for 1, 2 or 3 respectively. Studies whose average wasdyetwo ratings were given

a double-label to represent their standing. Seven studies wezgogaed as strong
[22,23,30-32], four as moderate-strong [34-36,38], five as moderate [24,25,29,33,37] one as
weak-moderate [27] and two as weak [26,28]. Articles were not excluded due to a low quality
rating but this was considered with analysing effectiveness.

Narrative synthesis
Heterogeneity in intervention designs and outcomes made quagtitaéthods, including

meta-analysis and effect size for synthesis impossible and ompgie. Studies were
therefore categorised and described as reported in the following naryatgtbesis.

Malarial interventions

Ahorulu and colleagues [36] conducted a before and after study in teen@rmalaria
endemic Volta region of Ghana. Community Health Workers were regpeiisi delivering



Intermittent Preventative Treatment for Children (IPTc) 6 taréhths every four months,
for one year. In the 357 children evaluated one-year post interventieptiort, malarial

parasite prevalence was reduced from 25.0% to 3%. Rates of aveemialso significantly
reduced from 26.6% at baseline to 16.8% at final evaluation, and the use of inseeat&tk

bed-nets (ITNs) increased from 38.5% to 60%.

In Akwa Ibom, Nigeria, Okeibunor et al. [35] utilized a before anerafarallel group design
for analyzing the extent to which community based interventionsiro@nove malaria
prevention during pregnancy. Community Health Workers distributed two dokes
sulphadoxine-pyrimethamine (SP) for Intermittent Preventativetiirent in Pregnancy
(IPTp) and insecticide treated bed-nets, as well as providasyc counseling services.
Compared to the endline control group (n=627), an additional 7.4% of women in the
intervention group (n=751) utilized a bed-net during pregnancy, anddaioad| 8.5% slept
under an ITN postnatally. The intervention group also had significhigher rates of taking
at least two doses of SP, with the fraction of women incredsings.5% compared to the
control group. No difference in ANC visits was observed between imoweand control
groups.

Health education interventions

Three studies covering interventions on food safety, immunization promatbro\erall
child health and safety were found. A before and after studyhbth&nd Obran [28] in an
urban Indian slum promoted food safety education to mothers of undermd/itdgldren
between 6 and 24 months. This intervention involved CHWs conducting homeugisits
visual educational materials, to 200 low-income households purposelyedebatoss 8
randomly chosen Anganwai centre catchment areas. Pre and postntibn analysis found
a 52.5% reduction in child diarrhoea, 65% and 10% reduction in mother’shédcei’s
microbial load, respectively, indicating improved hand-washing behavinappropriate
environmental sanitation and mother’s poor hygiene practices dedrep$6.5% and 8.5%,
respectively. As well, there was significant improvement in migh@owledge, attitude and
practice regarding diarrhoea etiology and sanitation and hygiene.

Owasis and colleagues [31] conducted a randomized controlled trial in KarakistaR with

mothers who had children less than or equal to 6 weeks of age. €hesintion (n=183)
consisted of DPT-3/HepB immunization promotion via a 5 -minute preaganissing visual

displays by a CHW. Pictorial aids addressing the importancBR3f-3/HepB, logistical
information on the immunization clinics, and the importance of retainingunization cards
were then left with the mothers. The control group of 183 motherssegcai 10-15 minute
verbal presentation on general health education, which included imdsimation on

vaccines. After adjusting for immunization status at time of &newit, which was
significantly associated with outcome, the intervention group’sifiuthunization rate was
32% higher than that of the control four months post intervention.

In southwest Uganda, Brenner et al. [33] conducted a controlled befdrafter study to
assess the impact of CHWs in child under-5 household health promotwnifglthe IMCI
strategy. Post-intervention data showed a statistically signifi decrease in diarrhoea
prevalence of 10.2% and 5.8% in malaria and/or fever in the interventiop,gronsisting of

606 households. The control group (n=486), which received no household intervention, had
non-significant results. As reported by CHWSs, after 18 months ahtbevention, a decline



in underweight children of 5.1% was seen as well as a reduction of-bimdertality of 53
per cent.

Breastfeeding interventions

Five articles, comprising seven different studies relatingaadifeeding, were identified. All
interventions involved CHWs promoting approved breastfeeding practioesthers in their
homes, though they differed on timing and intensity of visits and outcassessed (Table
2). Of these seven studies, six were randomized controlled trials.



Table 2 Visit timing, EBF and diarrhoea rates for cRCT and RCT breastfeeding inérventions

Study 2nd 3rd Days Days 4- Days Week Week Week Weeks Weeks 9-Weeks 13Weeks 17-\Weeks 21-EBF rates*** Diarrhea
Trimester Trimester 1-3 Gx* 6-7 2 3 4 5-8 12 16 20 24 incidence

Asrasda X X X X X X X X 32% vs. 0% 15% vs. 30.5%

Haider XX X X X XX XX XX XX XX 70% vs. 6% NR

Morrow 1 X X X X X X 50% vs. 12% NR

Morrow 2 X X X 38% vs. 12% NR

Tylleskar X X X X X X X 71%vs. 9% NR

1*

Tylleskar X X X X X 51%vs. 11% NR

2*

Tyllesker X X X X X 2% vs.<1% NR

3*

*Tylleskar 1 is study site Burkina Faso, Tylleskar 2 is study site Ugandd ylleskar 3 is study site South Africa.
** For studies that indicated visit within the first week, days 4-5 were assigned.

*** EBF rates for Intervention vs. Control at 6 months for all studies except H@daonths) and Tylleskar (24 weeks).
NR = not reported.



In Manila, Philippines Agrasada et al. [38] recruited first timethers who recently gave
birth to Low Birth Weight (LBW) babies in hospital for a 3-armesidomized controlled
trial. In the first intervention arm CHWSs with personal bresesifng experience educated
women (n=68) on exclusive breastfeeding (EBF) and aided in preventdomanagement of
common breastfeeding problems once between days 3-5 and 7-10, and on day.31 and
months, then once monthly until 5.5 months. In the second intervention, peer caunselor
using the same visiting schedule as the EBF arm educated 67 mmthkasic child-care
practices with some breastfeeding attention. The control (n=69yeeived no household
visits. Physicians collected data at hospitals during 7 schedpjpednéments for all study
arms. Women in the EBF arm were 6.3 times more likely toipeaekclusive breastfeeding
from two weeks to six months than participants from the basic childheaith intervention
and control, with EBF rates of 32%, 3% and 0%, respectfully. Complemgdataling at six
months was also significantly higher in the EBF arm, compardtketbasic child health arm
and control arm (63.2% vs. 31.1% vs. 29.0%). At six months, there was ndcaignif
difference in child weight for age between intervention groups, howkaehoea rates were
significantly lower in the EBF arm compared to basic child heath and conrgdgr15% vs.
28.3% vs. 30.5%, respectively.

Haider et al. [23] conducted a RCT in the city Dhaka of Banghadegpromote EBF through
15 home visits by paid peer counselors with personal breastfeeduegiezice. Women
(n=363) were assigned to both the intervention group and the control groapdeeived no
household visits). In the intervention arm, two visits occurred in ds¢ trimester of
pregnancy, three within the early postpartum period and then everydeks\irom months 2
to 5. Visits lasted from 20 to 40 minutes and included topics of EBBE foonths including
early newborn holding, and initiation of feeding and discouragement ¢dagieal and post-
lacteal feeding. All measured breastfeeding practices signdicantly more prevalent in the
intervention group compared to the control with: first hour initiatio®064. 15%, feeding
pre-lacteal; 31% vs. 89%, feeding post-lacteals; 23% vs. 47%; EBRgdinst four days,
56% vs. 9%; EBF on day four, 84% vs. 30%; and EBF to five months, 70% vs. 6 percent.

In a peri-urban area of Mexico, San Pedro Martir, Morrow andamlies [37] used a 3-arm
cRCT with pregnant women and their influential family membersthe first intervention
arm participants (n=44) received six home visits from mid pmegndo eight weeks
postpartum by peer counselors to promote healthy breastfeedirtgcegsadn the second
intervention arm, 52 women received three household visits, one préapeancy and one in
the first and one in the second week postpartum. The control population (rs84)ked no
home visits though all study arms were encouraged to seek stgmegnancy and child
facility care. Significant differences in EBF at 2 weeks 8nchonths were seen between
intervention arms compared to the control, as well as betweendtmtirol arms with the 6
visit arm having higher rates than the 3 visit arm. At 2 wesls3amonths, rates were 80.0%
and 67% for 6 visits, 62% and 50% for 3 visits, and 24% and 12% for the coftel
intervention had no significant effect on duration of any breastfeediegtay than three
months or six months or on diarrhoea incidence in infants between birth and three months.

Tylleskar et al. [22] used the same study design and interventrossathree countries,
Burkina Faso, Uganda and South Africa. At all sites, a cRCTawasged using CHWs with
similar training and supervision schedules to conduct a behaviounalentien to promote
EBF for six months and provide breastfeeding support and education. \Wbheaist seven
months or visibly pregnant were recruited and assigned to eithemtirwention arm



consisting of home visits, or the control arm in which women only vedegxisting regular
health services. Data was collected based on 24 hour and 7-day recall from tiapésti

In Banfora, a rural area in southwest Burkina Faso, 392 women recaved household
visits, one in the third trimester, then one in weeks 1,2,4,8,16 and 20 post-daxtiosive
breastfeeding rates at 12 weeks for intervention and control (n=408) Tislay recall were
significant at 77% and 23%, respectively. At time 24 weeks, ERIS v@ere reported as 71%
for the intervention and 9% for control. At both 12 weeks and 24 weeks wareno
significant difference in prevalence of infant diarrhoea for intervention andotanins.

The study in Uganda took place in rural Mbale District, with 396 womehe intervention
and 369 in the control cluster. Five household visits by community healkemsdook place,
one in late pregnancy and one each in weeks 1,4,7 and 10 post-partum7{daiyngecall,
EBF at 12 weeks was significantly higher in the intervention tlatral, with rates of 77%
and 34%, respectively. At 24 weeks, 51% of intervention participampared to 11% of
control participants practiced exclusive breastfeeding. As witrstin@y in Burkina Faso,
there was no significant difference in infant diarrhoea rates betweearslust

In two peri-urban regions of South Africa, Paarl and Umlazi, andrara region, Rietvlei,

women in the intervention cluster (n=535) received the same homeaachsitiule as that in
Uganda, with 5 visits between the third trimester and week ten. \Wowm the control

cluster peer counselors conforming to the same schedule as thhe ohtérvention,

conducted visits to assist mothers in obtaining birth certificates government grants.
Differences in breastfeeding rates between intervention and cerdrelsignificant at both
12 weeks and 24 weeks (8%vs. 4% and 2%vs.<1%, respectively), though ¢hey
remarkably lower than those in the other study sites. The @liiterin prevalence of infant
diarrhoea between clusters at was not significant.

The final study on breastfeeding was a cross-sectional aalythe intervention arm of a
cRCT in rural Sylhet, Bangladesh by Mannan et al. [24]. Thidyssought to examine
breastfeeding problem rates associated with different inteovetitnings, mostly early visits
(within 3 days) compared to non-early visits. Home visits were tambede between
postpartum days 1-3, 4-5 and 6—7 to promote newborn care and breastfeeditignednda
assistance. Only 6% of women who received early CHW visitsv@egt days 1-3) had
difficulty breastfeeding compared to 34% of women receiving\atiés having difficulties.
Pre-lacteal feeding was 2.9 times more common, and the likelibtfoleaving breastfeeding
problems was 7.7 times higher in women who did not receive an early visit.

Newborn care interventions

Five of the included studies target birth and newborn care prepare@N&$) and/or
newborn care practices. Bari and colleagues’ [25] intervention dioniedrease appropriate
newborn care seeking practices in Tangail, Bangladesh. This bR€pregnant women and
their families receiving two BNCP home visits at 3 and 8 moptesatal, and postnatal
visits on days 0,3,6 and 9 for newborn care education and potential |sef€omtrols
received no home visits. In the intervention group newborn care seekingqgfralified
professionals increased significantly compared to the control grotip,tke intervention
group increasing from 31.2% to 60.4% compared to the control group intm@as29.6% to
33.9%. Hospital care also increased significantly and care froom@gunmalified professionals



decreased significantly from 66.7% to 36.7% for the intervention group cechpa a
minimal reduction from 67.9% to 65% in the control group.

The remainder of the newborn care interventions promote esseniinbmecare (ENC),

specifically the use of skin-to-skin (STS) care to prevent lingyotia and other neonatal
morbidities. Two of these studies examined the acceptability remdist in STS care by
mothers after a household promotion by community health workers.

In rural Uttar Pradesh, India, Darmstadt et al. [29] exantireeacceptability of STS by
conducting a before and after study nested within a 3-arm RCT pngnasisential newborn
care (ENC) practices. Two intervention groups received the samesitsgbut differed in
that the intervention used a device for measuring body temperathesecas the control
group only had the usual government health services offered to all. ¥@tU@HWS, made
both antenatal and postnatal home visits to pregnant women and infléemiigti members.
Acceptability of STSC taught for home deliveries was high intdye intervention groups
with 74.5% of Normal Birth Weight (NBW) and 76% of Low Birth WeighBW) receiving
the care from their mothers.

Similar to Darmstadt et al., Quasem and colleagues [26] dide s=xies study on a pilot
programme in Sylhet, northeast Bangladesh, for Community KangarotheM Care
(CKMC). Essential newborn care and KMC was taught to women sewathsnpregnant to
newly (within 7 days) postpartum using demonstrations and visual ards.n®©@nth post
intervention women were surveyed for their experiences and findntjsated that 77%
initiated KMC, with 85% of LBW babies and 73% of non-LBW babies begingn the care.
More female neonates than males were exposed to STSC (83%4stespectfully). Also
mothers providing STSC had more positive exclusive breastfeedinicpsaand delayed the
common, unadvised, practice of immersion bathing.

In rural Uttar Pradesh, India, Kumar et al. [30] conducted a 3-&@ilcusing CHWSs to
deliver BCC to expectant women and individuals that may have aremu# on their health
care, targeting positive ENC practices. The two interventiors asceived two antenatal and
two postnatal home visits from CHWs with one arm utilizing a hygwhia-indicating tool.
Neonatal mortality was significantly reduced in both interventiansacompared to the
control arm, with a 54% reduction in the ENC only arm, and a 52%anEiNC plus
hypothermia measuring tool arm. The intervention had no effect on uABI©f place of
delivery, use of a skilled attendant and immediate umbilical carel @ging and cutting
within thirty minutes), but positively influenced breastfeeding fcas with both
intervention arms having significantly higher rates of feedirntgiwifirst hour and lower pre-
lacteal feeding. All birth preparedness indicators were sggmfly enhanced in both
intervention arms, with the exception of the pre-identification ofrth ldattendant. Three
newborn thermal practices were significantly more positive inintervention arms than
control: Skin-to-skin (84.9% and 85.5% vs. 10%), bathing within the first day (186
20.6% vs. 68.1%) and the clothing of baby during massage (5.6% and 5.9% vs. 2.4%).

Similar to Kumar et al. [30] Sloan and colleagues [27] used a B@&@vention to promote
CKMC and ENC to expectant and postpartum women and their fammili2saka and Sylhet,
Bangladesh. Using a cRCT, CHWSs delivered the programme totgr@ention cluster and
were responsible for weighing infants during specified visitsight measurements within 7
days of birth were collected for 59.0% of the intervention group and 54.2%e afontrol
group. Results from the intervention group show 77.4% ever practicing, KMiG a



significantly higher rate for those with home deliveries visewhere, 85.9% vs. 59.9%,
respectively. Women in the intervention group breastfed on average 3.4daoligs than
those in the control, and 29.3% practiced immersion bathing compared & W2.8he
control. Infant diarrhoea was significantly reduced in the intdgroe group (43.6% vs.
39.3%); however, no growth or mortality differences were observed.

Mother psychosocial well-being interventions

Two studies were identified that used CHWSs to provide social supptrerapy to pregnant
women to affect positive health outcomes for both mother and child.

Cooper and colleagues [34] identified women in their last trienest pregnancy in
Khayelitsha, South Africa for a RCT to provide support and guidamc@drenting. Two
hundred and twenty women in the intervention group received 16 home visitdef2atal
visits, weekly visits for 8 weeks postpartum, followed by bi-weekjts for two months)
lasting approximately an hour each, for promotion of sensitive apdnsive interactions
with infants. Women in the control group (n=229) received their norocal kervices with
no additional home visits. Women in the intervention group had significantthg sensitive
and less intrusive mother-infant interactions at both 6 and 12 months.e Secant
attachment was also significantly higher in the intervention (74#) the control (63%).
Though maternallepressed mood at 6 months was lower in the intervention group there was
no effect on maternalepressive disorder.

In rural Pakistan, Rahman et al. [32] conducted a cRCT with women in their thirdtemoé
pregnancy with perinatal depression following DSM-IV criteria. Th@inking Healthy
Programme”, a cognitive behavioural therapy, was used by CHWsgddivisits in the last
month of pregnancy, 3 in first month postnatal followed by 1 session pethnfor the
succeeding 9 months. A CHW visited the women in control clusterswioly the same
schedule but without administering the Thinking Healthy Programmeco@es were
measured at 6 and 12 months for both mother and child. At both 6 and 12 maifehsain
depression was significantly lower in intervention clusters cordpareontrol clusters, 23%
vs. 53%, and 27%vs. 59%, respectively. Also, disability function scores areiveersocial
support were all significantly improved in the intervention clustdmvyever, there were no
significant differences in child weight-for-age or height-foeag 6 and 12 months between
groups.

Discussion

This review, consistent with previous systematic reviews for MOB11,15], found that
there is a paucity of research from LMICs, especially ub-Saharan Africa where the
highest levels of both maternal and child mortality occur [42]. [Byveng a greater variety
of study designs to be included, as opposed to the traditional systema#iw criteria of
only randomized controlled trials, a larger number of studies wenéifidd for inclusion in
this review. The same scope of CHW’s involvement in MCH preventiwerientions
identified in other reviews [11,14,15,43,44] was not identified here parbaltpuse of the
often multidimensional role of a CHW, consisting of both prevention aratice activities,
which excluded studies as this review was interested in exdygingventive activities. This
finding in itself warrants further investigation into CHW penf@nce, motivation and



retention — main obstacles facing CHW programmes — as thedebiate whether single
interventions or multifaceted interventions are best suited for CHWs [7,45].

The operational definitions included in this review may have lonitee results for some
prevention interventions previously identified as being within the scopeGHiWs’ ability
[43]. The definition of CHWs chosen [39] “...members of the communitiesre they work,
should be selected by the communities, should be answerable tontheunities for their
activities, should be supported by the health system but not negessapirt of its
organization, and have shorter training than professional workers” wsultito
operationalise in search terms and its comprehensive natureavayekcluded community
workers meeting some but not all of these criteria. We resegthiat several studies of
effective interventions by community members may have beendedlbecause of this. For
example, a study assessing CHWSs’ effectiveness in delivenisgprostol to prevent
postpartum hemorrhage in Afghanistan [46], that may have been stiatiles review, was
not identified during the search due to title search limitationgh€r research in this area
with a more expansive search strategy to encompass preventiaigtess that may not have
been within the scope of this review is recommended to add to the existingiéerat

Though an in-depth analysis of the best practices and main probleroansiimg CHW
programmes is not the purpose of this review, it is important mgnese the influencing
factors for a successful strategy as identified throughout liteeature. Community
participation and ownership, leadership and adequate resources, apprepletion,
training, continual learning, support and supervision, as well asitimes to influence
retention and motivation, are all essential considerations whégnaes and implementing
CHW programmes [7,11,14,43], though this list is not exhaustive. Each idengiiidy’s
success or lack of, may be influenced by the aforementiontmtdabat can vary between
contexts and should always be considered when investigating and initiating mganpres.

Narrative synthesis

Malarial interventions

Moderate quality studies assessed CHWSs delivering preventatenget for malaria, which
is responsible for 7% of child under-5 deaths and affects up to 50% of nwvdaoreng
pregnancy [47]. Community health workers were effective in detigettie IPT medication
to targeted households as well as positively influencing theriamadeevention technique of
sleeping under INTs. These two studies present evidence for pheitgaof CHWSs to be
trained to deliver Intermittent Preventative Treatment for bothirgm under-5 and women
during pregnancy; however, such strategies should involve high le¥elsaining and
supervision and require strong government/funder commitment to ensuraudplg §hese
types of programmes should have regular supervisory visits, frequditing of resources,
steady supplies, community promotion policies and education, and stricerdacted
regulations [48]. There is a need for further studies to askessffiectiveness of CHWSs
delivering interventions on malarial prevention in a wider rangeooitexts, over longer
periods of time, and with varying support structures in place.

Health education interventions

Overall, moderate quality evidence showed the effectiveness of <CHWealth education
interventions. All three included studies reported significant results, thougb difeetences



in interventions a cross-comparison of results was not possible. ldiffeent interventions
[28,31] CHWSs were able to promote messages on both food safety anahizations in

order to increase appropriate practices, and were effective creadéng diarrhoea and
increasing immunization rates, respectively. Both of thesevenéons consisted of simple,
targeted messages and utilized visual aides. In a more muédaogtrvention by Brenner et

al. [33] CHWs were associated with a decrease in diarrhodariaanderweight prevalence

and mortality in children under-5 through household education on various child health issues.

Although this review does provide support for the use of CHWSs in theedglof health
education interventions on food safety, immunizations and child under-5 aaee directly
comparable interventions are needed before any conclusive eviderfeectiveness can be
presented.

Breastfeeding interventions

In the developing world, less than 40% of infants are exclushwelgstfed until 6 months of
age, a practice that prevents diarrhoea and acute respiitess, as well as facilitates
health growth and development, strengthens the immune system and pressintial

vitamins and minerals [49]. Strong quality of evidence from this weviadicates the

effectiveness of CHWSs in promoting positive breastfeeding pesctithe evidence that this
increase in breastfeeding has the desired effect on reducimbgo@ia in infants is not as
available.

Although all interventions increased EBF rates significantly, tappears to be a correlation
between rate increase and the timing and intensity of visits, thawgjatistical analysis to
confirm this correlation is beyond the scope of this review. The mayvientions with the
highest EBF rate difference between intervention and control hadhigirest and third
highest visit numbers, with a 61% difference and 15 visits and a 628tedife with 7 visits
[22,23]. However, the study with the second highest visit frequencyd@B8hot have a
prenatal visit which may contribute to its lower difference.r&onsidering Mannan et al.
[24] findings and the evidence from the RCTs and cRCTs, four ckasiics for minimum
visit schedules should be considered when designing an interventiorled$tabne prenatal
visit; 2) one early (days 1-3) visit; 3) continue visits past finenth postnatal; and 4) a
higher frequency of visits can increase success, though a threshold reaghedrat 7 visits.

Only one study [38] reported a significant difference in infantrkdéea prevalence, which
may be attributed to the population’s characteristics, as thesemwwamre the only group
recruited from a hospital and continued to return for data collectisu, Als EBF data is
typically self reported, problems with recall or a misundeditay of the definition of EBF

may have lead to some women false-reporting EBF, while in lagtiwmplementary

feeding occurred. Unhygienic and unsanitary practices maydisweontributed to a lack of
diarrhoea reduction, such as failure to wash hands before a feedaitgrodealing with

defecation.

Training, workload and supervision for CHWs in these interventiongedjathough a
majority of interventions required that all CHWs had personal expegiwith breastfeeding.
Overall, this review shows quality evidence for the effectiveiné<HWSs in increasing EBF
rates, but does not support their ability to decrease diarrhoealere® in infants through
breastfeeding promotion.



The suggested minimal characteristics for CHW programmes amqte appropriate
breastfeeding should be further explored, and with more supporting evidermemoted

universally to achieve higher success. However, the main pridoty appropriate

breastfeeding research should be to investigate the relationshipebeEBF and diarrhoea
rates, appropriate EBF practices and reporting, and hygiene jpoanmtcombination with

breastfeeding interventions, as the findings in this review are very oogis

Newborn care interventions

Forty percent of all under-five deaths occur in the first 28 dalifepthe neonatal phase [6].
Though simple techniques and strategies are known to reduce tlea lodinahortality in this
age group, lack of knowledge and resources inhibit success in masy Hresareview found
moderate to strong quality evidence for the use of CHWSs in proghessential newborn
care strategies.

Community health workers were effective in increasing appr@pria¢alth seeking
behaviours for newborns by educating mothers on the importance ofiegualfre. They
were also effective in promoting the use of skin-to-skin carelforesavborns regardless of
birthing location. Post intervention, acceptability of STS practigemothers was high,
though the practice was not utilized to the extent initially haly the CHWSs, with women
stopping earlier or doing less hours per day than recommended. Lomwieiight babies,
girls and neonates born within the household were more likely toree€@iS care from their
mothers.

In Kumar et al. [30], CHWs were able to reduce neonatal miyrtaicrease birth

preparedness indicators and breastfeeding practices and in@ppsmpriate newborn
thermal practices. Sloan et al. [27], however, using a similaifaadted intervention did not
observe significant changes in mortality or growth, but were @bleduce diarrhoea and
harmful practice such as immersion bathing, and increase apprdpegastfeeding practices.
Reasons for the difference in effectiveness for certain iradgatespecially neonatal
mortality, are unknown and should be further explored. The evidence lirsmeview does

support the use of community health workers in delivering newbornicteentions to

prevent morbidity and mortality, especially the use of STS choeigh further studies are
needed to assess the most effective components of the interventions.

Maternal psychosocial interventions

Moderate quality evidence was reported for CHWs providing psyctadsaterventions for
women. Maternal depression and poor parent—child interaction and attadhawvenboth
been found to increase developmental and growth problems, and ill heahiidierc In
Cooper et al. [34] through home sessions providing support and guidance forsmGthd/s
were able to increase positive interactions and healthghatient behaviours, though they
had no effect on maternal depression rates. Rahman et al. [32], hofewed CHWSsS
effective in helping women recover from maternal depression. Tfexatite in success for
maternal depression between the two studies may be accountey tiwo factors: firstly,
women in Rahman were prediagnosed with depression, therefore CldW&snat used to
prevent but to help rehabilitate mothers and secondly, Rahman @2hlfocused more
intensively on targeting the depressive disorder whereas Coople[®t] employed a more
general parenting intervention.



Perinatal and postpartum depression are greatly under restardbidIC and are estimated
to be three times more prevalent than in high income countridgs,awiange in prevalence
from 10-41% [50], though one study found rates up to 60% [51]. With an als=adye
HRH crisis crippling even basic health care services in &g, mental health services are
essentially nonexistent in many areas, as evidence by thihdad ICs on average have 0.05
psychiatrists and 0.16 psychiatric nurses for every 100,000 people, withrdibes being 200
times greater in high-income countries [52]. Community basedegies and CHWs may
present a means to provide mental health services for individualsijadigpeomen suffering
maternal depression and associated disorders. More researcheirgapicity of CHWSs to
deliver interventions for maternal mental health in LMICs islyignouraged and needed to
identify feasibility and best practices as to reduce negataith outcomes for both mother
and child.

In this review, both interventions provide evidence for the use of CkiMdelivering
psychosocial interventions to mothers, however the logistics o thésrventions must be
thoroughly considered before being implemented on a larger acaledifferent settings as
both required intense supervision and training and high frequency o&$, vi each.
Interventions should also have a specific focus and not attempt tstoaierthe capacity of
the community health workers.

Overall, the studies in this review showed potential for CHWgdbver exclusively
preventive interventions for MCH in low-and-middle income countries. r&@ev@ain
characteristics did emerge: CHWs often had high and intenses I®fetraining and
supervision; support services were well defined and strong; and homsewease often quite
frequent. Though these are all previously identified charadtsristf strong CHW
programmes, it brings into question the feasibility of scaling-up such proggam

Limitations

Two major limitations of this study are the lack of a seconeeveer for each of the stages
and restricted time. Though efforts were taken to maintain aigdrthoroughness throughout
the review, the time limitation may have also influenced théysisaand interpretation of
results. Publication bias, the notion that studies with positive restdtsnore likely to be
published, may have lead to some conducted studies with negative results not beingdpublishe
and therefore being less likely to be identified through theckestrategy. Bias may have
also been introduced in the search terminology used. Efforts ta&en to construct the
search terms to be inclusive of all possible definitions and vocabulanever, it is possible
that certain terms were excluded and may have influenced tilvmae results. It is also
recognised that since this review aimed to identify studids @itWs preforming prevention
only activities, other sources of evidence for their effeo@gs in this area may have been
excluded, especially within multiple intervention programmes. Oth#roses, for example
Perry and Zulliger [43], have compiled a more broad list of CHWjnarames for further
reading.

Conclusions

This review found moderate evidence that community health workerseffective in
delivering preventive interventions for maternal and child health ir e middle-income
countries. Further investigation into CHWSs delivering preventive vatgions should be



conducted to strengthen support for this role, as well as thacathcof scaling-up such
initiatives under similar programme guidelines.

Evidence from this review suggests several strategies thatdslbeulfurther explored,
including combining hygiene education with breastfeeding intervenmthsthe prospect of
reducing diarrhoea rates in infants, using visual aids, which caeftbeith the mother as
educational tools, and specifically targeting health messagasatidns in interventions,
training and outcomes make it difficult to compare all included issuchowever some
important findings emerged from this research:

1. Community health workers are effective at increasing acceptabilitptbiemperformed
practices, such as skin-to-skin care and exclusive breastfeeding.

2. Community health workers are capable of providing interventions beyond theiotraidit
scope and with more intense training, such as those of a psychosocial nature ongeliveri
scheduled intermittent preventive treatment for malaria. Further ceseaw CHWs
providing services for mental health issues is highly encouraged to providesédoric
these imperative, yet vastly under resourced, issues.

3. Community health workers are effective in delivering health promotion or education,
especially with simple, targeted messages. The use of visual aides may\asp be
valuable in relaying these messages.

It is recommended that policy makers explore the option of inag&3HW'’s responsibility
in the prevention of maternal and child morbidity and mortality, thoughvienéons need to
be tailored to specific settings and contexts. Prevention semrioggled by CHWs may
serve as a tactic against the HRH crisis, be cost eféeictiboth training and provision due to
lesser responsibility compared to curative interventions and maly reare households as
many interventions are educational promotions and thus allow for knowledgsfer
between households.

Abbreviations

ANC, Antenatal Care; BCC, Behaviour change communication; BNCP, Birth and newbow
care preparedness; CHW, Community health worker; CKMC, Community Kangatbem
care; cRCT, Cluster randomized controlled trial; EBF, Exclusive lfeeatg; ENC,

Essential newborn care; EPHPP, Effective public health practice pigfeet; Evidence for
policy and practice information; HRH, Human resources for health; IPTpiittent
preventative treatment; ITN, Insecticide treated net; KMC, Kangarobanoare; LBW,

Low birth weight; LMIC, Low — and middle-income countries; MCH, Maternal et

health; MDG, Millennium development goal; NBW, Normal birth weight; STS, Skskitg
RCT, Randomized controlled trial; WHO, World health organization

Competing interests

The authors declared that they have no competing interests. Threrass&ources of funding
for this review.



Authors’ contributions

Both authors conceived and designed the study and approved the final veGiperf@&med
the literature search, screened articles for inclusion and saubnd interpreted the data,
with EM consulting and reviewing BG’s work. BG and EM reviewdddl text screened
articles and together selected the included studies. BS draéiedanuscript. EM reviewed,
edited and revised the manuscript.

Acknowledgements

The authors would like to acknowledge Dr. Bonnix Kayabu and Mr. David lslaghton for

their contribution as members of the advisory committee. We wostdike to thank Dr. SA
Lewin for permission to use the search terms in a releyatérmatic review [15] to help
assist in the design of our search strategy.

References

1. WHO, UNICEF, UNFPA, The World BanKrends in Maternal Mortality: 1990 to 2010.
Geneva: The World Health Organization; 2012.

2. You D, Jones G, Wardlaw Tevels & Trends in Child Mortality: Report 2011. Estimates
Developed by the UN Inter-Agency Group for Child Mortality Estimation (35" edition). New
York: United Nations Children’s Fund,; 2011:1-24.
http://www.childinfo.org/files/Child_Mortality Report_2011.pdf.

3. Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS, Bell@gilal Survival Group:
How many child deaths can we prevent this yearRancet 2003,362:65-71.

4. Campbell OMR, Graham W&trategies for reducing maternal mortality: getting on
with what works. Lancet 2006,368:1284—-1299.

5. Althabe F, Bergel E, Cafferata ML, Gibbons L, Ciapponi A, AlemAarColantonio L,
Palacios AR:Strategies for improving the quality of health care in maternaland child
health in low- and middle- income countries: an overview of ystematic reviews.
Paediatr Perinat Epidemiol 2008,22:42—-60.

6. Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, de 8ertvidence-based,
cost-effective interventions: how many newborn babies can wsave? Lancet 2005,
365:977-988.

7. Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, WatkeA&hieving
child survival goals: potential contribution of community heath workers. Lancet 2007,
369:2121-2131.

8. Victoria CG, Wagstaff A, Armstrong-Schellenberg J, GwatkirCizaeson M:Applying
an equity lens to child health and mortality: more of the sme is not enough.Lancet
2003,362:233-241.



9. WHO: Working Together for Health: The World Health Report 2006. Geneva: World
Health Organization; 2006.

10. Christopher JB, Le May A, Lewin S, Ross DAhirty years after Alma-Ata: a
systematic review of the impact of community health workersdelivering curative
interventions against malaria, pneumonia and diarrhoea on child mrtality and
morbidity in sub-Saharan Africa. Hum Res Hth 2011,9:27.

11. Lehmann U, Sanders Bommunity health workers: What do we know about them? The
state of evidence on programs, activities, costs and impact on health outcomes of using
community health workers. Geneva: World Health Organization: Evidence and Information
for Policy; 2007.

12. The Earth InstituteOne Million Community Health Workers: Technical Task Force
Report. New York: Columbia University; 2011.

13. UNFPA:The Sate of World Population 2011: People and possibilities in a world of 7
billion. New York: New York: United Nations Population Fund; 2011.

14. Bhutta ZA, Lassi ZS, Pariyo G, Huicho Global experience of community health
workers for delivery of health related Millennium Development Goals. a systematic review,
country case studies, and recommendations for scaling up. Geneva: The World Health
Organization and Global Health Workforce Alliance; 2010.

15. Lewin S, Munabi-Babigumira S, Glenton C, Daniels K, Bosch-CapblansaiK Wyk
BE, Odgaard-Jensen J, Johansen M, Aja GN, Zwarenstein M, Scheg&layBhealth
workers in primary and community health care for maternal and child health and the
management of infectious disease€ochrane Database Syst Rev 2010,3.

16. Armstrong R, Waters E, Jackson N, Oliver S, Popay J, Shepherettidrer M,
Anderson L, Bailie R, Brunton G, Hawe P, Kristjansson E, NadedreNorris S, Pienaar E,
Roberts H, Rogers W, Sowden A, ThomasGdidelines for Systematic reviews of health
promotion and public health interventions. Australia: Melbourne University; 2007.

17. Jackson N, Waters E, and the Guidelines for Systematic ResfeMsalth Promotion
and Public Health Interventions TaskforCEhe challenges of systematically reviewing
public health interventions. J Public Health 2004,26:303—-307.

18. EPPI-CentreEPPI-Centre Methods for Conducting Systematic Reviews. Version 1.1.
London: EPPI-Centre, Social Science Research Unit, Institute ofaiolucUniversity of
London; 2010.

19. Deeks JJ, Dinnes J, D’Amico R, Sowden AJ, Sakarovitch C, SongttiereRe M,
Altman DG: Evaluating non-randomised intervention studies.Health Technol Assess
2003,7(27).1-173.

20. Gordon RSAnN operational classification of disease preventionPublic Health Rep
1983,98:107-109.



21. Sutherland SEAnN introduction to systematic reviews.J Evidence-Based Dental Pract
2004,4:47-51.

22. Tylleskar T, Jackson D, Meda N, Engebretsen IMS, Chopra MIoDAH, Doherty T,
Ekstrom EC, Fadnes LT, Goga A, Kankasa C, Klungsoyr J, Lombard ikabiava V,
Nankunda JK, Van de Perre P, Sanders D, Shanmugam R, SommerfelankgniVH,
Tumwine JK: Exclusive breastfeeding promotion by peer counselors in beSaharan
Africa (PROMISE-EBF): a cluster-randomised trial. Lancet 2011,378:420-427.

23. Haider R, Ashworth A, Kabir I, Huttly SREffect of community-based peer
counsellors on exclusive breastfeeding practices in Dhaka, Bgadesh: a randomised
controlled trial. Lancet 2000,356:1643—-1647.

24. Mannan I, Rahman SM, Sania A, Seraji HR, Arifeen SE, Winch Phdbadt GL, Baqui
A: Can early postpartum home visits by training community healthworkers improve
breastfeeding of newborns? Perinatol 2008,28:632—640.

25. Bari S, Mannan |, Rahman MA, Darmstadt GL, Seraji MHR, Baqui BHArifeen S,
Rahman SM, Saha SK, Ahmen NU, Ahmed S, Santosham M, Black RE, Wihch
Bangladesh Projahnmo-Il Study Groufrends in Use of Referral Hospital Services for
Care of Sick Newborns in a Community-based Intervention in @angail District,
Bangladesh.J Health Popul Nutr 2006,24:519-529.

26. Quasem I, Sloan NL, Chowdhury A, Ahmed S, Winikoff B, Chowdhury AMR:
Adaptation of Kangaroo Mother care for community-based application.J Perinatol
2003,23:646—651.

27. Sloan NL, Ahmed S, Mitra SN, Choudhury N, Chowdhury M, Rob U, Winikoff B:
Community-based Kangaroo Mother care to prevent neonatal and infanmortality: a
randomized, controlled cluster trial. Pediatrics 2008,121:1047—-1059.

28. Sheth M, Obrah MDiarrhea prevention through food safety education.Indian J
Pediatr 2004,71:879-882.

29. Darmstadt GL, Kumar V, Yadav R, Singh V, Singh P, Mohanty S, BaguiBAarti N,
Gupta S, Misra RP, Awasthi S, Singh JV, Santosharmibduction of community-based
skin-to-skin care in rural Uttar Pradesh, India. J Perinatol 2006,26:597—-604.

30. Kumar V, Mohanty S, Kumar A, Misra RP, Santosham M, AwastBa§ui AH, Singh
P, Singh V, Ahuja RC, Singh JV, Malik GK, Ahmed S, Black RE, Bhandarbarmstadt
GL: Effect of community-based behaviour change management on neonatabrtality in
Shivgarh, Uttar Pradesh, India: a cluster-randomised controlledtrial. Lancet 2008,
372:1151-1162.

31. Owais A, Hanif B, Siddiqui AR, Agha A, Zaidi AKDoes improving maternal
knowledge of vaccines impact infant immunization rates? A comuomity-based
randomized-controlled trial in Karachi, Pakistan. BMC Publ Health 2011,11(1):239.

32. Rahman A, Malik A, Sikander S, Roberts C, Cree€dégnitive behaviour therapy-
based intervention by community health workers for mothers vith depression and their



infants in rural Pakistan: a cluster-randomised controlledtrial. Lancet 2008,372:902—
9009.

33. Brenner JL, Kabakyenga J, Kyomuhangi T, Wotton KA, Pim C, NtarBadenda FN,
Gad NR, Godel J, Kayizzi J, McMillan D, Mulogo E, Nettel-AgairA, Singhal N:Can
volunteer community health workers decrease child morbidig and mortality in
southwestern Uganda? An impact evaluatiorPLoSOne 2011,6:€27997.

34. Cooper PJ, Tomlinson M, Swartz L, Landman M, Molteno C, Stein A, Mséfné{,
Murray L: Improving quality of mother-infant relationship and infant att achment in
socioeconomically deprived community in South Africa: randomied controlled trial.
BMJ (Online) 2009,338:997.

35. Okeibunor JC, Orji BC, Brieger W, Ishola G, Otolorin E, RawlindN&ekhedehe EU,
Onyeneho N, Fink GPreventing malaria in preghancy through community-directed
interventions: evidence from Akwa Ibom State, NigeriaMalaria J 2011,10.

36. Ahorlu CS, Koram KA, Seakey AK, Weiss MEffectiveness of intermittent
preventive treatment for children (IPTC) combined with timely treatment at home for
malaria control. Malar J 2009,8:292.

37. Morrow AL, Guerreo ML, Shults J, Calva JJ, Lutter C, Bravo J, Ralacios G,
Morrow RC, Butterfoss FD:Efficacy of home-based peer counselling to promote
exclusive breastfeeding: a randomised controlled trial.ancet 1999,353:1226-1231.

38. Agrasada GV, Gustafsson J, Kylberg E, Ewald Rdstnatal peer counseling on
exclusive breastfeeding of low-birthweight infants: a randonzed, controlled trial. Acta
Paediatr 2005,94:1109-1115.

39. WHO Working GroupStrengthening the Performance of Community Health Workers in
Primary Heath Care. Geneva; 1989.

40. Effective Public Health Practice ProjeQuality Assessment Tool For Quantitative
Sudies. Geneva: The World Health Organization; 1989.

41. Armijo-Olivo S, Stiles CR, Hagen NA, Biondo PD, Cummings @&sessment of study
quality for systematic reviews: a comparison of the Cochrane Calboration Risk of

Bias Tool and the Effective Public Health Practice ProjecQuality Assessment Tool:
methodological researchJ Eval Clin Pract 2012,18:12-18.

42. United NationsThe Millennium Development Goals Report 2011. New York; 2011.

43. Perry H, Zulliger RHow Effective Are Community Health Workers? An Overview of
Current Evidence with Recommendations for Srengthening Community Health Worker
Programs to Accelerate Progress in Achieving the Health-related Millennium Devel opment
Goals. Baltimore: John’s Hopkins Bloomberg School of Public Health; 2012.

44. Perry H, Freeman P, Gupta S, Rassekh B&v Effective is Community-based Primary
Health Care in Improving the Health of Children? Summary Findings of a Review of the
Evidence and Report to the Expert Review Panel. Washington DC: Working Group on



Community-based Primary Health Care, International HealthtiddecAmerican Public
Health Association; 2009.

45. Rowe AK, de Savigny D, Lanata CF, Victoria G@&aw can we achieve and maintain
high-quality performance of health workers in low-resource settings? Lancet 2005,
366:1026-1035.

46. Sanghvi H, Ansari N, Prata NJV, Gibson H, Ehsan AT, Smith BMvention of
postpartum haemorrhage at home birth in Afghanistan.Int J Gynecol Obstet 2010,
108:276-281.

47. WHO, UNICEFBuilding a Future for Women and Children: The 2012 Report. Geneva:
The World Health Organization ; 2012.

48. WHO: Implications of Community Health Workers Distributing Drugs: A case study of
Thailand. Thailand: The World Health Organization ; 1995.

49. UNICEF: Tracking Progress on Child and Maternal Nutrition, A survival and
development priority. New York: UNICEF; 20009.

50. WHO: Maternal mental health and child health and development in low and middle
income countries. report of the meeting held in Geneva, Switzerland, 30 January - 1
February 2008. Geneva: The World Health Organization; 2008.

51. Halbreich U, Karkun SCross-cultural and social diversity of prevalence of
postpartum depression and depressive symptom3 Affect Disorders 2006,91:97-111.

52. Saxena S, Thornicroft G, Knapp M, Whiteford Resources for mental health:
scarcity, inequity, and inefficiency.Lancet 2007,370:878—-889.

Additional files

Additional _file_1 as DOCX
Additional file 1 Electronic search strategy.

Additional_file_2 as DOCX

Additional file 2 Additional names for community health workers.Compilation of
different names used worldwide for community health workers, which were used in the
search strategy.

Additional_file_3 as DOCX
Additional file 3 Inclusion and exclusion criteria table.Detailed list of criteria for the
purpose of this review.

Additional_file_4 as DOCX
Additional file 4 Data extraction tool and included studies’ characteristics.



Additional_file_ 5 as DOCX

Additional file 5 Search log.Dates searched and returned results for the databases used in
this review.

Additional_file_6 as DOCX

Additional file 6 Excluded full text reviewed characteristics Additional information on
the studies that had their full texts reviewed, including the reason they wardeskfrom
this review.

Additional_file_7 as DOCX

Additional file 7 CHW characteristics. Characteristics of the community health workers for
each of the included, including training, supervision, and other factors that should be
considered when analysing CHW programmes.



Articles identified from database and internet searches, and from
reviewing sources from key literature sources. Duplicates were

Citations from
Database Search

Citations from
other sources

identified. n=10,211 n=70
|
1
| 1
Initial title screening for appropriateness of topic Stage : Duplicates
g orapprop P n=6.482 n=3800
|
1
| 1
Abstracts evaluated against inclusion and exclusion Stage 2: Excluded
criteria n=524 n=5985
|
1
| 1
. . : Excl
Retrieval and review of full article Stage 3 xe Udid
using inclusion and exclusion criteria n=87 n=455
|
1
| 1
Met all inclusion criteria Included Excluded
and no exclusion criteria n=17 n=70

* UaBI & Fetrieve full texts for two abstracts (Aracena et al. 2011; Kuhn and Zwarensteinm 1990)



Number of Articles

3
2
1
0
9 ® & P @ o ® o ®®© NN N A
7T R @Y @ T gl g T T g g T T g
Figure 2 Year of Publication



Additional files provided with this submission:

Additional file 1: 4440084129091297 add1.docx, 105K
http://www.biomedcentral.com/imedia/1675287240108145/supp1.docx
Additional file 2: 4440084129091297 add2.docx, 64K
http://www.biomedcentral.com/imedia/2824405210814563/supp2.docx
Additional file 3: 4440084129091297 add3.docx, 66K
http://www.biomedcentral.com/imedia/1106244396108145/supp3.docx
Additional file 4: 4440084129091297 add4.docx, 111K
http://www.biomedcentral.com/imedia/1517942578108145/supp4.docx
Additional file 5: 4440084129091297 add5.docx, 103K
http://www.biomedcentral.com/imedia/6924895191081456/supp5.docx
Additional file 6: 4440084129091297 add6.docx, 47K
http://www.biomedcentral.com/imedia/6766343410814564/supp6.docx
Additional file 7: 4440084129091297 add7.docx, 105K
http://www.biomedcentral.com/imedia/1675596481081456/supp7.docx



http://www.biomedcentral.com/imedia/1675287240108145/supp1.docx
http://www.biomedcentral.com/imedia/2824405210814563/supp2.docx
http://www.biomedcentral.com/imedia/1106244396108145/supp3.docx
http://www.biomedcentral.com/imedia/1517942578108145/supp4.docx
http://www.biomedcentral.com/imedia/6924895191081456/supp5.docx
http://www.biomedcentral.com/imedia/6766343410814564/supp6.docx
http://www.biomedcentral.com/imedia/1675596481081456/supp7.docx

	Start of article
	Figure 1
	Figure 2
	Additional files

