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Abstract

Background

Inequities in both health status and coverage of health servieesoasidered importa

barriers to achieving Millennium Development Goal 4. Community-basadth promotion

is a strategy that is believed to reduce inequities in ruralinoame settings. This paper

examines the contributions of community-based programming to improvinggqinéy of
newborn health in three districts in Malawi.

Methods

This study is a before-and-after evaluation of Malawi's CommgtB#@sed Maternal and

Newborn Care (CBMNC) program, a package of facility and communggebantervention

to improve newborn health. Health Surveillance Assistants (HS#lsinvthe catchment area
of 14 health facilities were trained to make pregnancy and podshuatee visits to promote

healthy behaviors and assess women and newborns for dangeresjgmmg referral to
facility. “Core groups” of community volunteers were also traiteedaise awareness abq
recommended newborn care practices. Baseline and endline househield sneasured th

coverage of the intervention and targeted health behaviors for thise{aafdrafter

evaluation. Wealth indices were constructed using household assetndatancentratio
indices were compared between baseline and endline for each indicator.

Results

The HSAs trained in the intervention reached 36.7% of women withgagmmey home vis
and 10.9% of women with a postnatal home visit within three days ekdgliCoverage @
the intervention was slightly inequitable, with richer households niaely ko receive one g
two pregnancy home visits (concentration indices (CI) of 0.0786 and 0.0960)o0t]
significantly more likely to receive a postnatal visit or knowaafore group. Despite mods
coverage levels for the intervention, health equity improved signifi¢ over the stud
period for several indicators. Greater improvements in inequitieee wobserved fg
knowledge indicators than for coverage of routine health servicesndline, a greate
proportion of women from the poorest quintile knew three or more danges $or
pregnancy, delivery, and postpartum mothers than did women from thepteasquintile
(change in CI: -0.1704, -0.2464, and -0.4166, respectively; p < 0.05). Equit)
significantly improved for coverage of some health behaviors, inclutkligery at a healt
facility (change in Cl: —0.0591), breastfeeding within the fivgur (—0.0379), and delayjg
bathing (—0.0405).

Conclusions

Although these results indicate promising improvements for newborthhedllalawi, the
extent to which the CBMNC program contributed to these improvenerdsverage an
equity are not known. The strategies through which community-basedapr®gare

implemented likely play an important role in their ability topmove equity, and furthe

research and program monitoring are needed to ensure that the pumrssholds ar
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reached by community-based health programs.
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Background

There is strong and growing evidence of inequities in maternal antbone health
worldwide. The term “inequity in health” describes unjust differenoeaccess to care and
health outcomes between advantaged and disadvantaged population groupthg jlébal
level, the populations of wealthier countries have better matemmhl neonatal health
outcomes than poorer countries [2,3]. Sub-Saharan Africa, the poorest neghe world,
accounts for 14 of the 18 countries with the highest neonatal monalég globally [2].
Socioeconomic inequality is also consistently observed within mangtges. In both rich
and poor countries, more neonatal deaths occur among the poor [2] and easahave
higher mortality rates, missing out on the great declines inafitgrthat occurred in urban
areas during the 1990s [4]. It is estimated that elimination of within-courquities in high
mortality countries could reduce annual neonatal deaths by close to 750,000 [2].

Several factors may contribute to wealth-based inequities inl @mbd newborn health
outcomes, including living conditions, knowledge and behaviors, nutriticaéiss and
physical and financial access to health services [5-9]. Altheuglence-based interventions
exist to address the main causes of newborn death [10], theeslexjuate coverage of these
interventions among the poor (a trend sometimes referred t@ dsverse care law” [11]).
For example, while virtually all deliveries in high-income counthase a skilled attendant
[12], 54% is the median coverage for skilled attendance at birth atherng8 low-income
countries tracked by the Countdown to 2015 [13]. Within poor countries, fairaen are
between 2 and 3 times more likely to utilize antenatal care atal sip times more likely to
have a skilled attendant at delivery [13-15]. In some countries thipsty ggaps have
remained consistent since 1990 [16]. However, there is consensus thatgedequities is
critical for making major gains in newborn and child health and regcMillennium
Development Goal 4 [2].

Although there are multiple approaches that can be used in purstetatérgequity in health,
community-based programs and outreach are considered especiadigtam [15,17,18].
Community-based programs can be used to quickly expand coveragasonvhere access to
facility care is limited, thereby removing key barrieos poor households such as distance
and transport costs. Community-based programs are also oftezddifee of charge and can
be used to promote healthy behaviors, provide screening and redercainiplications and
illnesses, to promote utilization of facility-based serviceg] m some cases to provide
treatment at the home or community level.

Over the past decade, Saving Newborn Lives (SNL) of Save the &hitddiped develop
evidence that community-based programs are effective at reducing neoosgity through

support of trials in South Asia [19-21] and ongoing trials in Africa 2aR- SNL has also
successfully advocated for policy changes to expand community-besddm programs in
many countries [25,26]. However, little is currently known about thenexte which the

community delivery strategy improved equity in newborn health.



This paper examines the contributions of community-based programomagds improving
the equity of newborn health in Malawi, one of the countries includeéNL'’s initiative to
scale-up community-based newborn care programs in partnership geiternments.
Although large inequities have been reported in Malawi for utilizatfomaternal and child
health services [27], little is known about inequities in knowledge aactipes related to
newborn care. The objectives of this paper are to: 1) describengaselierage of maternal
and newborn health services, knowledge, and newborn care practices blididwgealth
status; 2) to assess changes in health inequities followingnmeptation of a community-
based program for promotion of newborn health.

Methods

Study setting

A land-locked East African country of over 13 million people [28], Malig ranked among
the ten poorest countries in the world. The Gross National Inconoapia is $290 [29] and
development assistance accounts for a large part of the Maksoirsmy at $49 per capita
[30]. The great majority of Malawi’s population can be considered pp@lobal standards,
with over 90 percent of the population living on less than $2 per day [28huBe of the
overall poverty, general inequality measures for Malawirartehigh when compared with
many of Malawi’s richer neighbors [30]. However, there is evidaidaequities in several
maternal and child health indicators, including skilled attendandeli@ery (poorest: 65%;
least poor: 90%), postnatal care for women (poorest: 38%; least pé6y, &#ld mortality,
and care seeking and nutritional status for children under age five [27].

The community-based maternal and newborn care pilot program was implemeriedteds
areas of three rural districts in Malawi—Thyolo, Dowa, and @aitlhe major occupation in
rural areas of Malawi is farming, and 64% of the population is dereil literate [28].
Although the area is rural, the population is dense with an averd@® gfersons per square
kilometer [28]. Nationally, the neonatal mortality rate for 8ail is estimated at 31 deaths
per 1,000 live births and under-five mortality is 112 per 1,000 [27]. A keyeciud to
improving maternal and newborn health in Malawi is access totyumedalth services. It is
estimated that only 54% of the population resides within a 5 km radiasheélth facility
[31]. Patients who reach health facilities encounter a crisb@rtage of health staff in
Malawi, where there are approximately 7 doctors and 37 nurses per 100,00&tipodG8PR],
more than 20 times fewer than in the United States [33].

The expansion of Malawi’'s existing cadre of community-based heabtrkers, known as
Health Surveillance Assistants (HSAs), is considered an impasteategy for improving
access to primary care for rural populations [31,34]. HSAs servecmmanunities with a
target catchment area of 1,000 population, although many HSA catchmenatmosul
exceed this target and can reach more than 2,500 population. MOH goticgt HSAs
should be recruited from within the district where they will kydout many have been
recruited centrally and are not from the communities where dneyposted. HSAs’ main
responsibility is to provide health education and hygiene promotion, andeteye 10 to
12 weeks of training for this role. In addition, they often receaivservice training for
various vertical program activities, including community case agament of childhood
illness, family planning, tuberculosis drug distribution, water amitatéon, immunization
and growth monitoring for children under age 5, providing community therapiegtling,



voluntary counseling and testing for HIV/AIDS, and following upigres on antiretroviral
therapy at community level [35]. Prior to this intervention, HSAsewet trained to provide
home visits or counseling on newborn care.

Study design and intervention

This study is a before-and-after evaluation of Malawi's CommgtB#@sed Maternal and
Newborn Care (CBMNC) program, a package of facility and communggéebaterventions
to improve newborn health implemented by the Malawi Ministry oélthe(MOH) with
support from Save the Children’s SNL program and UNICEF. Threeictist-Thyolo,
Dowa, and Chitipa—were chosen for the pilot study in collaboration tvefMOH. These
districts represent Malawi’'s three geographic regions (nortityate and south), and were
also selected based on overall representation in relation to chilchesorchtal mortality
indicators, progress in implementation of the Accelerated Childi&lirand Development
and Integrated Management of Childhood lllness programs, as welbktagstdnterest in
participation. Seven health facilities in Dowa, 7 in Chitipa, and @itfes in Thyolo, were
selected for the intervention, with a total catchment populatioappfoximately 711,000.
The selection criteria for participating health facilitvéshin each district included the size of
the facility’s catchment area (with a preference for dargatchment populations), the
presence of at least two health workers on staff, and the inwfrébe facility staff in
participation in the pilot. Among the 24 intervention facilities, eiglete district or rural
community hospitals and 14 were health centers. A decision was nwd® include
comparison areas in the study due to a simultaneous rapid scalethg sime CBMNC
package by the MOH and multiple partners across the three districts.

At the facility level, health workers received a 21-day irviger training on integrated
maternal and newborn care (IMNC), which included newborn modules ortitasas, basic

newborn care, (thermal protection, hygienic cord care, breastfeggopprt, etc.), kangaroo
mother care for low birth weight babies, and identification arielrna of newborns with

signs of infection. Ninety-six facility staff completed tiag on IMNC in the pilot areas
between July and September 2009.

At the community level, a total of 622 HSAs in the pilot areasived a 10-day training in
Community Based Maternal and Newborn Care (CBMNC) with modulesaos during
pregnancy and delivery, immediate newborn care, postnatal careotbemand newborn,
breastfeeding, identification of newborn danger signs, managemelotvobirth weight
babies and conducting home visits. Following training, HSAs wereuatstt to create a
register of women of childbearing age in their catchment anedsipdate the list every two
months through home visits and discussions with community leaders rtifyideurrent
pregnancies. After identifying pregnant women, HSAs were eggdotmake 3 home visits
during pregnancy (one per trimester) and 3 postnatal home wsitsdthers and newborns
(on days 1, 3 and 8 for all births). During home visits, HSAs promotedkaga of health
behaviors (see Table 1) and assessed women and newborns for dasgegsigimg referral
to a health facility. Seventy-five percent of the HSAs receiadditional community
mobilization training to establish “core groups” of community membeas would conduct
health education, generate demand for services, and inform HSAs ofapcegs and
deliveries. Trainings of HSAs in pilot areas started in R098 and were completed by
October 2010The Ministry of Health, Save the Children, and UNICEF conducted glyarte
supervision of the CBMNC package to reinforce training and impleatient HSAs were
selected for supervision visits based on assessments of tinfEirngnce and reporting.



During visits to HSAs’ communities, supervisors mentored HSAs in etingsduring home

visits and correctly completing registers. The District kxge Committees and District
Development Committees were oriented to the program by thacbidtralth Office, while

HSAs were responsible for sensitizing the communities in which weeked to the new
service through home visits and their meetings with Village Health Coeawitt

Table 1 Content of prenatal and postnatal home visits by HSAs
Pregnant women

Visit 1 (1% Trimester, if possible) Visit 2 (2™ Trimester) Visit 3 (39 Trimester)
Counseling on: Counseling on: Counseling on:
« Early ANC including IPTp, ITN, TTV « Early recog@ion of danger signs and promptSkilled attendance at birth

care seeking among pregnant women
« Minor ailments of pregnancy & management / Birth preparedness and complication readim&dean delivery / Clean delivery kit
care seeking

» Good nutrition » Subsequent visits for ANC indhugl IPTp, < Early initiation and EBF
ITN, TT
« Hygiene and rest « PMTCT * Newborn warmth, asjpdoymanagement,
skin-to-skin, delaying first bath
» Danger signs of pregnancy * PMTCT and AFASS feeding options
« Ascertain HIV status « Family planning

« Common newborn and maternal danger signs

Postnatal Visits

Day 1 Visit Day 3 Visit Day 7 Visit
(Home Delivery) (Both Facility and Home Delivery) (Both Facility and Home Delivery)
Counseling on: Counseling on: Counseling on:
 Attachment and positioning « Attachment and posihg « Attachment and positioning
« Early initiation and EBF « EBF « EBF
» Warmth /skin to skin / delay first bath * Vacdioas  Vaccinations
 Hygiene, cord care / skin care « Hygiene, coma @and skin care « Hygiene, cord care and skin care
* Support PMTCT when necessary * Warmth, skin-io-skre » Warmth, skin-to-skin
« Examine newborn & identify: danger signs or « Examine newborn & identify: danger signs ®Examine newborn & identify: danger signs or
birth weight babies & refer low birth weight babies & refer low birth weight babies & refer
« Encourage postnatal check at a health facikt$ubsequent weekly visits for low birth weight
on day 7 babies
Mother Mother Mother
« Early identification of danger signs and refer  Early identification of danger signs and refer slaentification of danger signs and refer
» Good nutrition » Good nutrition » Good nutrition
« Hygiene « Hygiene * Hygiene
* Rest * Rest * Rest
« Encourage U/5 and Family planning at 6
weeks

Data collection

A household survey was conducted at baseline and endline to measwevénage of
facility-based maternal and newborn care services, home visitdS#\s (endline only),
knowledge about maternal and newborn danger signs, and newborn care Prddtee
baseline survey took place prior to the start of interventionities in November-December

2007, and the endline survey was conducted in May-June 2011. Each survey included a
random sample of 900 women, allowing us to detect, for the majofityndicators, a
difference of at least 10 percentage points between baseline amieenidh the pooled
sample across districts and 20 percentage points within eachtdetdounting for a design

effect of 2 and 80% power [36].



Households were selected for the survey following a two-stagéerclsampling design
adapted from the Expanded Program on Immunization (EPI) survey maibgpd8¥]. In the
first stage, 90 enumeration areas, 30 per district, were randamiglesd with probability
proportional to size. Within each cluster, teams interviewed 10 househittdat least one
woman 15-49 years of age who had a live birth in the last 12 months. hdsevere
selected following the EPI random walk method, whereby teams rdydefacted a starting
household in the center of the cluster, and after choosing a randonodir@coceeded to
each adjacent household until identifying an eligible woman [38hdrcase that a selected
household had more than one eligible woman, one woman was randontdiedeie
complete the interview.

The sampling frame for clusters in the baseline survey waspased of all census
enumeration areas within the three districts. For the endline suhgegampling frame was
restricted to only the census enumeration areas correspondmth&itatchment areas of the
458 HSAs who had been trained by December 2009, to allow at leastriths of program
implementation. In both baseline and endline surveys, the sample way eNsaded
between districts with 30 clusters per district.

Data collection was conducted by 12 experienced interviewers wheitted completed a
university education or were university students. Data collecters twained for 3 days and
data collection took 13 days for both baseline and endline surveysd&iacbollection team
had a supervisor responsible for checking questionnaires for corseenéscompleteness
and overseeing sampling and other survey procedures in the fiefdll-dme survey
coordinator provided supervision and quality assurance for the owvepddimentation of the
survey and SNL staff provided additional oversight and monitoring througheusurvey
process. At baseline, data were entered into MS Access and mteeddta were double
entered into SPSS and discrepancies were reconciled witkenmedeto the original survey
form.

Analysis
Measurement of knowledge, coverage and practices for newborn health

All variables on coverage, knowledge, and practices were measahedainously. Postnatal
home visits by HSAs were considered to be within three daepdrted to have occurred
within 72 hours after birth or on day 0, 1, 2, or 3. Skilled providers for antenatal care included
doctors, clinical officers, nurses and midwives. Immediate bessitig was defined as
initiation <1 hour after birth. Delayed bathing was defined as the newborstdéth given

>6 hours after birth. Skin-to-skin contact was based on whether the meploeied the baby

was placed in skin-to-skin contact with her ‘as soon as s/hebaras’ Records that were
missing information for a specific indicator were excluded frdra talculation of that
indicator. Full indicator definitions are provided in Additional file 1: Table S1.

Assessment of socioeconomic status and equity

In order to assign households to wealth quartiles, an asset ssogemaated using principal
components analysis. All assets included in the index are presenifeable 2. The first
principal component accounted for 18% of variation at baseline and 17% afiorarat
endline. Indicators were calculated by wealth quintile separately $efibe and endline with
robust standard errors adjusting for clustering [39].



Table 2Background characteristics and assets included in the sample

Baseline Endline
n (%) n (%)

Respondent characteristics
Age
15to0 19 115 (13%) 131 (15%)
20to 29 474 (53%) 507 (56%)
30to 39 208 (23%) 215 (24%)
40 to 49 29 (3%) 24 (3%)
Don’t know 74 (8%) 23 (3%)
Schooling
No School 129 (14%) 111 (12%)
Primary School 635 (70%) 631 (70%)
Secondary school 135 (15%) 154 (17%)
Higher than secondary 2 (0.2%) 2 (0.2%)
Toilet Facilities
Flush Toilet 10 (1%) 9 (1%)
Improved pit Latrine 163 (18%) 131 (15%)
Unimproved pit latrine 680 (75%) 739 (82%)
No toilet/bush facilities 41 (5%) 21 (2%)
Electricity and appliances
Electricity 31 (3%) 26 (3%)
Radio 629 (70%) 530 (59%)
Television 28 (3%) 53 (6%)
Mobile phone 131 (15%) 310 (34%)
Nonmobile phone 14 (2%) 15 (2%)
Refrigerator 6 (1%) 12 (1%)
Cooking Fuel
Electric or gas 0 9 (1%)
Coal 44 (5%) 27 (3%)
Wood 855 (95%) 864 (96%)
Roof material
Iron sheets or tiles 345 (38%) 238 (26%)
Grass or leaves 554 (61%) 661 (73%)
Wall material
Burnt bricks 434 (48%) 396 (44%)
Unburned bricks 360 (40%) 261 (29%)
Stone 0 8 (1%)
Dirt of grass 99 (11%) 233 (26%)
Household items
Watch 413 (46%) 265 (29%)
Bicycle 474 (53%) 434 (48%)
Motorcycle 46 (5%) 19 (2%)
Animal-drawn cart 21 (2%) 30 (3%)
Car 2 (0.2%) 5 (0.6%)
Livestock
Cattle 172 (19%) 92 (10%)
Donkeys 3 (0.3%) 4 (0.4%)
Sheep 47 (5%) 5 (0.6%)

We calculated concentration indices for each indicator of irite®s single measure of
inequality. The concentration index (Cl) measures the areabetihe concentration curve
and the line of perfect equality [40]. Cl values range betwdeand +1; a positive value
indicates inequality favoring the rich, a negative value indidatzguality favoring the poor,
and a CI closer to zero indicates near perfect equality. Contentiadices have been
increasingly used to assess inequalities in maternal and clailih loeitcomes [41,42]. We
generated concentration curves from the wealth scores usirggtieealized Lorenz curve



approach. From these curves we derived the concentration indicesugig) regression
models with robust standard errors to account for clustering [42]. Rdrege in Cl between
baseline and endline for each indicator was calculated and thied tesng the t-test. All
analyses were conducted in Stata 11 [43].

Ethical considerations

Oral informed consent was obtained from all survey respondents. Etexiaw and
approval was provided by the Malawi National Health ScieriResearch Committee
(protocol number 473).

Results

The baseline household survey sample included 903 women, the majority of wdrem
between the ages of 20 and 39 (Table 2). Seventy percent of women had some primary school
education, while 14% reported no education and 15% reported some secondary or pos
secondary education. The majority of households had an unimproved pit a5,
cooked with wood fuel (95%), lived in homes with a natural roof of grassaves (61%),

and had walls made of bricks (88%). Few households possessed eleatroapidiances
other than a radio (70%), although watch and bicycle ownership waseepgraround half

of households. The endline household survey included a sample of 900 women. Altteough
sampling frame was different between the two surveys, th@lsa are comparable in terms

of demographic indicators and most household assets. Slightly more housiehdhds
endline household survey reported inferior home construction materiatsasudirt walls

(15 percentage points higher) and grass or leaf roof (12 points highérewer households
reported watch or bicycle ownership. Notably, mobile phone ownenstipased from 15%

at baseline in 2007 to 34% at endline in 2011. The increase in mobile ivapeship may

also explain some of the difference in ownership of a wristwhtween surveys, as the
mobile phone may replace the wristwatch as a time keeping device.

Table 3 presents the coverage and equity achieved by the commuwsaty/ibtervention as
measured in the endline survey. Thirty-six percent of womenvestait least one pregnancy
home visit by an HSA, while only 10.9% received a post-delivery haisie within the
recommended 3-day window. Coverage of one and two pregnancy home \asits w
significantly higher among women in the least poor quintiles vateeced by the positive
concentration indices of 0.0788 and 0.0960, respectively. Postnatal home eisgtanot
significantly higher among richer or less rich households. Thoty-fpercent of women
reported being aware of a core group in their community, and altrcmughgroups were not
expected to make regular home visits to pregnant women, 9.6% recdivetkavisit from a
core group member during pregnancy. Awareness of and contact vatle group member
were not significantly inequitable.



Table 3Coverage of community-based intervention activities, by quartile

Endline
At least one home visit by HSA during pregnancy
Overall 36.7
Poorest quartile 29.0
2nd quartile 37.2
3rd quartile 37.7
Least poor quartile 42.8
0.0786
Concentration index (95% Confidence interval) (0.0307, 0.1265)
Two or more home visits by HSA during pregnancy
Overall 21.2
Poorest quartile 16.3
2nd quartile 20.9
3rd quartile 21.3
Least poor quartile 26.2
0.0960
Concentration index (95% Confidence interval) (0.0219, 0.1701)
At least one postnatal home visit by HSA within 3 dys
Overall 10.9
Poorest quartile 7.8
2nd quartile 12.1
3rd quartile 12.0
Least poor quartile 11.9
0.0933
Concentration index (95% Confidence interval) (-0.0237, 0.2104)
Two or more postnatal home visits by HSA
Overall 4.7
Poorest quartile 2.7
2nd quartile 8.4
3rd quartile 4.9
Least poor quartile 2.7
-0.0399
Concentration index (95% Confidence interval) (-0.1530, 0.0733)
Aware of a “core group” present in community
Overall 34.1
Poorest quartile 33.8
2nd quartile 31.4
3rd quartile 35.3
Least poor quartile 36.0
0.0241
Concentration index (95% Confidence interval) (-0.0411, 0.0894)
Received visit from core group member during pregnacy
Overall 9.6
Poorest quartile 6.2
2nd quartile 10.2
3rd quartile 11.6
Least poor quartile 10.2
0.1015
Concentration index (95% Confidence interval) (-0.0090, 0.2119)

The knowledge of maternal and newborn danger signs greatbasent between the baseline
and endline survey (Table 4). Knowledge of three or more postpartugerdsigns increased
by a factor of 6, from 5.5% at baseline to 35.0% at endline. Knowletdgewborn danger
signs achieved the highest coverage in the endline survey, with 6018%pohdents able to
list 3 or more newborn danger signs, compared to 13.4% at baseline ofitentrtation
indices for three of the four knowledge indicators changed from y®s{pro-rich) to



negative (pro-poor) between baseline and endline, although the endkner€lnot
statistically significantly pro-poor. The change in CI for fallr knowledge indicators is
negative, indicating improvements in equity, and statistically fsogmt for pregnancy,
delivery, and postpartum danger signs. Relatively large improvenmetite knowledge gap
between poor and less poor households were observed for delivery dgngéCs -0.2464)
and postpartum danger signs (Cl: -0.4166).

Table 4Knowledge of danger signs for maternal and newborn health, by quartile

Baseline Endline Change in CI
Knows 3 or more pregnancy danger signs (12 signstéd)
Overall 8.1 43.9
Poorest quartile 4.3 46.7
2nd quartile 8.1 48.2
3rd quartile 11.9 41.1
Least poor quatrtile 8.1 39.6
0.1378 -0.0327 -0.1704
Concentration index (95% Confidence interval) (0020.2548) (-0.0784, 0.0131(-0.2945, -0.0463)
Knows 3 or more delivery danger signs (6 signs tdja
Overall 5.2 17.2
Poorest quartile 4.3 18.2
2nd quartile 3.6 121
3rd quartile 3.1 19.6
Least poor quatrtile 9.9 12.9
0.2234 -0.0229 -0.2464
Concentration index (95% Confidence interval) (2810.4346) (-0.1140, 0.0681(-0.4733, -0.0194)
Knows 3 or more postpartum danger signs (10 signstal)
Overall 5.5 35.0
Poorest quartile 3.4 34.7
2nd quartile 1.8 38.9
3rd quartile 5.8 348
Least poor quatrtile 11.2 31.6
0.4086 -0.0079 -0.4166
Concentration index (95% Confidence interval) (@83,20.6928) (-0.0726, 0.05671)-0.7044, -0.1288)
Knows 3 or more newborn danger signs (12 total)
Overall 134 60.1
Poorest quartile 10.7 55.1
2nd quartile 12.7 62.8
3rd quartile 15.0 58.0
Least poor quartile 15.2 64.4
0.1271 0.0328 -0.09423
Concentration index (95% Confidence interval) (048, 0.2589)(-0.0012, 0.0669)(-0.2289, 0.0402)

Table 5 presents the coverage of facility-based MNH seraicdshewborn care behaviors at
baseline and endline. The overall coverage for all indicators ailextbaseline increased
between the two surveys, with the greatest increases obstEmwvddcility delivery (21
percentage points) and breastfeeding within the first hour (19.8 pmgeepoints). The
smallest increase was observed for attendance at anterratalvbach was high at baseline,
at 89.3% percent. The Cls for all indicators at baseline and eratkneslatively small and
close to zero, indicating that no strong inequities were observédbadeline, the
concentration indices for all indicators either significantly fadathe least poor, or were not
significant in either direction. At endline, only two indicators hadigtically significant pro-
rich inequities: facility delivery (CI: 0.0131), and skin-to-skin conf@it 0.0492), which
was not measured at baseline. In contrast, the endline CI lmyedebathing (—0.0252)
significantly favored poorer households. The differences in Cls showed smaliatystically



significant, decreases in inequities between baseline and endlinéadility delivery
(-0.0591), early breastfeeding (-0.0379) and delayed bathing (-0.0405).

Table 5Coverage of health behaviors, by quartile

Baseline Endline Change in ClI
Maternal and newborn care at facility
At least 1 ANC visit with a skilled provider
Overall 89.3 94.8
Poorest quartile 83.3 93.3
2nd quartile 91.9 92.9
3rd quartile 85.8 96.9
Least poor quatrtile 96.5 96.0
0.0258 0.0058 -0.0200
Concentration index (95% Confidence interval) (6800.0448) (-0.0057, 0.0173) (-0.0420, 0.0019)
Delivery at a health facility
Overall 70.6 91.6
Poorest quartile 57.2 88.4
2nd quartile 71.0 90.7
3rd quartile 69.6 94.2
Least poor quartile 85.3 92.9
0.0721 0.0131 -0.0591
Concentration index (95% Confidence interval) (@p03.1100) (0.0004, 0.0257) (-0.0981, -0.0201)
Newborn care practices
Breastfeeding within the first hour of birth*
Overall 74.2 94.0
Poorest quartile 69.6 92.4
2nd quartile 69.6 95.1
3rd quartile 78.9 94.2
Least poor quartile 79.5 94.2
0.0392 0.0013 -0.0379
Concentration index (95% Confidence interval) (64000.0729) (-0.0096, 0.0122) (-0.0729, -0.0029)
Delay in bathing of at least 6 hours*
Overall 65.4 81.2
Poorest quartile 65.6 84.0
2nd quartile 56.0 86.3
3rd quartile 66.0 77.2
Least poor quartile 73.1 77.3
0.0153 -0.0252 —-0.0405

Concentration index (95% Confidence interval)
Skin-to-skin contact between mother and baby immeditely after
birth**
Overall
Poorest quartile
2nd quartile
3rd quartile
Least poor quartile

Concentration index (95% Confidence interval)

(355, 0.0660) (-0.0465, -0.0038) (~0.0948, -0.0139)

NA
NA
NA
NA
NA
NA

66.1

55.6

69.5

68.3

71.1
0.0492 NA
(89, 0.0796)

*Observations with missing data excluded from thaigator calculation at baseline. For breastfeedlitgin the first hour, 17.4%
of observations were missing data. For delayeditgt®.7% of observations were missing data. **Natasured at baseline.

Discussion

The CBMNC package in Malawi aimed to contribute to efforts toemse coverage of
facility-based care and targeted newborn care practicespangprove the equity of these
services and behaviors. To achieve this aim, SNL and the MOhedr&i22 HSAs in the



CBMNC package and the intervention reached 38% of women through ahtema&avisits
and 11% through postnatal home visits. Over the course of the study pexnedage rates
significantly increased for facility-based services, newbora peactices, and knowledge. At
the same time, Demographic and Health Surveys from 2004 and 2010 deteoastra
increase in use of facility-based maternal and newborn healtltese across the country
[27,43]. Our analysis of baseline and endline household surveys in the atady
demonstrates that health equity for knowledge of danger signs and féeliitery, as well as
early breastfeeding and delayed bathing, which are promotedgdtraining of facility
providers, also improved significantly over the study period. The ihaseoverage
differences between poorer and wealthier households were riglaimall, and accordingly
the decreases in inequity were small but significant. Gregaf@ovements in inequities were
observed for knowledge indicators. At endline, a greater proportiomoaien from the
poorest quintile reported knowledge of danger signs for pregnancyemgeland postpartum
mothers than women from the least poor quintile.

Although these results indicate promising improvements for newborthheallalawi, the
extent to which CBMNC contributed to these improvements in coveragecity are not
known. The design of this study would be considered an adequacy designifd4henack
of a comparison area affecting our ability to attribute covemgk equity changes to the
CBMNC program. Program implementation challenges presented aaddlitistudy
limitations. First, the training of HSAs in the pilot area wasrrupted for six months due to
funding constraints, and the program achieved only moderate covdragegnancy home
visits and low coverage of postnatal home visits within 3 days ofedgli Additionally,
HSAs in Malawi are recruited centrally rather than from ¢oenmunities in which they
serve, and many HSAs were not living at their posts. The HSAsalso expected to spend
one or more days per week helping out at health facilitieessd fiactors would likely have
reduced their effectiveness at identifying and visiting pregnantem and new mothers. The
response of the program to these challenges was to advocate stitbt dind national
officials to reinforce residency requirements for HSAs ancroourage communities to
provide housing for HSAs in areas where this was a barridreio tesidency and to help
notify HSAs of pregnant women and newborns in their communitiegndline, less than
40% of women received a home visit from an HSA during pregnanag. bt known
whether other health communications programs, such as those daklbsereinicians at
health facilities or over the radio or text message, influencednttasured outcomes. The
decision by the Government of Malawi to ban the use of teewditi birth attendants in
2007—a ban which was relaxed in 2010 [45]—may also have affected tizatiaiil of
facility-based services.

An additional important component of the program was efforts to impraciéty-based
care. There is strong evidence that clients’ perceptions aboqué#hgy of care provided at
health facilities influence utilization of maternal healthvgms [46-49]. Facility assessments
conducted by SNL demonstrated that, although SNL trained and regslgmbrvised
providers, some supply side barriers to quality remained. For exaaiptge assessment
during the study period, less than half of intervention facilitiesdtlafbur of the following
essential newborn commodities available and functioning: injectabletarggcin,
thermometer, infant scale, and resuscitation bag and mask [50]. N&&sthbe rates of
antenatal care attendance and facility delivery in the enddngle for this study were
comparable or higher than those reported by the 2010 Malawi DHS [27].



The results of this study suggest that community-based promotionyomkéernal and
newborn health behaviors, accompanied by strengthening of facilégbaare and
counseling, can help reduce inequities in maternal and newbolth. He@nilar studies in
other settings have shown mixed results regarding the abiltgrafnunity-based programs
to improve equity. While evaluations of some community-based pregfammaternal and
child health report reductions in inequities [51-53], others show thaidhest households
receive greater benefits from these programs [54,55]. Richer househtiidsendline survey
for this study were more likely to receive a home visit duriregpancy, but were no more
likely to have a postnatal home visit or to know of a core group in teenmunity. The
observation that the poorest households are not the primary benefiobH&A services is
consistent with other assessments of HSA activities in Md&&yi The MOH has noted that
HSAs posted to the most remote areas are less likely teresiheir catchment areas, and in
response to this evaluation and other evidence, is identifying@#atto improve coverage
by increasing residency within the hard-to-reach-areas.eTtemsilts also suggest that the
approaches through which community-based programs are implemekegd dlay an
important role in their equity and deserve further attention. Fample, the selection criteria
for CHWSs, their service location, and the presence or absemce-pbor targeting strategies
[6] are all likely to affect equity. The conditions under whiomenunity-based programs are
successful at reaching the poorest households remains an impostanrtinearea [17], and
evidence suggests that community-based interventions are not aosdynajuaranteed to
improve equity to the extent that policy makers and program implemente resxmest.

The implementation context of community-based programs is important edresidering
program equity results, including the degree of overall wealth ifiggua the program
setting. Malawi is ranked #Damong nations in terms of wealth inequality [57], and 90% of
the population is considered poor by global standards [29]. The differdmetsveen
households in the poorest categories will be minor compared toAdfii@an countries with
high wealth inequality, such as Namibia, South Africa, and Bots\\@fja The patterns of
wealth inequality also vary by setting, as does the healthsyatem. For example, in Latin
America, a greater proportion of the poor population lives in urbars a@apared with
Africa and Asia [58]. Therefore, local context should guide pro-poor targetingseffor

As governments in low-income countries increasingly turn towarasranity health worker
programs to improve health outcomes, the appropriate expectations forunaybased
health workers’ (CBHWSs) scope of work and coverage targets shoutainbea focus of
policy makers and researchers [59-61]. In Malawi, HSAs, who ad#itmally responsible
for health education and sanitation activities, are being utilizetsk shifting efforts to
provide community case management [62], voluntary counseling and téstiktjV[63],
and other services. CBHWSs in other countries are receiving lsimirease in the scope of
their work, which has implications for the impact of individual imégtions as well as
equity—the workload on CBHWSs will likely affect their abilitp reach out to the poorest
households in the communities they serve.

Conclusions

Between 2007 and 2011 the study areas is rural Malawi demonstraggniicant
improvement in the coverage of knowledge of danger signs and soltteldemviors. Some
of these general increases reflected small improvements iralelguiioverage. The CBMNC
package aimed to improve equity by building demand for facilityébaservices in
communities and reducing barriers to counseling for newborn canaatednal and newborn



complications. The coverage of home visits by HSAs during pregnand the postpartum
period was lower than expected, and generally did not significdatlyr the poorest
households. Strategies for further increasing pro-poor coverageaded to further reduce
inequities in maternal and child health.

Competing interests

TG, DS, RL, EC, and EZ are employees of Save the Children. &psoyed by the Malawi
Ministry of Health. The authors have no other competing interests to declare.

Author’s contributions

JC and AB designed the secondary equity analysis of the pilot daidy NB, JC, and RS
developed the analysis methods. JC conducted the analysis and wratsttdeaft with
assistance from NB, TG, and DS. The original pilot study deseag supported by TG and
FK, and data collection was supported by RL, EC, and EZ. All autkadsthe manuscript,
provided feedback, and approved the final manuscript.

Acknowledgements

We acknowledge the contributions of Steve Wall and Lara Vaz iewawj, and providing
helpful insights on the manuscript. In addition, we acknowledge all 8av@tildren staff in
Malawi supported by the Saving Newborn Lives program and the t4iro$ Health and
UNICEF in Malawi for their roles in program implementationamagement, and data
collection.

References

1. Braveman P, Gruskin ®efining equity in health. J Epidemiol Community Healt2003,
57(4):254—258.

2. Lawn JE, Cousens S, Zupardnillion neonatal deaths: When? Where? Why?.ancet
2005,3659462)891-900.

3. Ronsmans C, Graham WNIaternal mortality: who, when, where, and why. Lancet
2006,3689542)1189-1200.

4. Wang L:Health outcomes in poor countries and policy options: empirical findings from
Demographic and Health Surveyashington, DC: World Bank; 2002.

5. Ensor T, Cooper SOvercoming barriers to health service access: influencinghée
demand side Health Policy Plar2004,192):69-79.

6. Victora CG, Wagstaff A, Schellenberg JA, Gwatkin D, Claesoiidbicht J-PApplying
an equity lens to child health and mortality: more of the sme is not enough.Lancet
2003,3629379)233-241.



7. Filmer D: Fever and its treatment among the more and less poor in subaharan
Africa. Health Policy Plar2005,20(6):337-346.

8. Wagstaff A, Bustreo F, Bryce J, Claeson M, the Who-World BahikdCH, Poverty
Working G:Child health: reaching the poor.Am J Public Healtl2004,94(5):726—736.

9. Sastry N:Trends in socioeconomic inequalities in mortality in develapg countries:
the case of child survival in Sao Paulo, BraziDemography2004,41(3):443-464.

10. Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, de Berkigitlence-based,
cost-effective interventions: how many newborn babies can wsave? Lancet 2005,
3659463)977-988.

11. Tudor Hart JThe inverse care LawLlLancet1971,297(7696)405-412.

12. United Nations Children’s Fun@tate of the World's Children 2009: Maternal and
Newborn HealthNew York: UNICEF; 2009:2008.

13. Bhutta ZA, Chopra M, Axelson H, Berman P, Boerma T, Bryce J,&ubtrCavagnero
E, Cometto G, Daelmans Bt al Countdown to 2015 decade report (2000-10): taking
stock of maternal, newborn, and child survival Lancet2010,3759730)2032-2044.

14. Houweling TAJ, Ronsmans C, Campbell OMR, Kunst AEge poor-rich inequalities
in maternity care: an international comparative study of maternty and child care in
developing countries Bull World Health Orgar2007,8510). 745—754.

15. Knippenberg R, Lawn JE, Darmstadt GL, Begkoyian G, Fogstad HeligvaN, Paul
VK: Systematic scaling up of neonatal care in countrietancet2005,3659464)1087—
1098.

16. Boerma JT, Bryce J, Kinfu ¥t al Mind the gap: equity and trends in coverage of
maternal, newborn, and child health services in 54 Countdownountries. Lancet2008,
371(9620)1259-1267.

17. Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, WalkeB(&a Z:
Achieving child survival goals: potential contribution of communty health workers.
Lancet2007,3699579)2121-2131.

18. UNICEF:Narrowing the Gaps to Meet the God\ew York, NY: UNICEF; 2010.

19. Kumar V, Mohanty S, Kumar A, Misra RP, Santosham M, AwastBa8ui AH, Singh
P, Singh V, Ahuja RCet al Effect of community-based behaviour change management
on neonatal mortality in Shivgarh, Uttar Pradesh, India: a clusterrandomised
controlled trial. Lancet2008,3729644)1151-1162.

20. Baqui AH, El-Arifeen S, Darmstadt GL, Ahmed S, Williams, B€raji HR, Mannan |,
Rahman SM, Shah R, Saha SK{ at Effect of community-based newborn-care
intervention package implemented through two service-deliverystrategies in Sylhet
district, Bangladesh: a cluster-randomised controlled trial. Lancet 2008,
371(9628)1936-1944.



21. Bhutta ZA, Soofi S, Cousens S, Mohammad S, Memon ZA, Ali |, Fekpfaza F,
Khan A, Wall S,et at Improvement of perinatal and newborn care in rural Pakistan
through community-based strategies: a cluster-randomised efttiveness trial. Lancet
2011,3779763)403-412.

22. Kirkwood BR, Manu A, Tawiah-Agyemang C, ten Asbroek G, Gyan Tobbleg B,
Lewandowski RE, Soremekun S, Danso S, PitetCal NEWHINTS cluster randomised
trial to evaluate the impact on neonatal mortality in rural Ghanaof routine home visits
to provide a package of essential newborn care interventiona the third trimester of
pregnancy and the first week of life: trial protocol.Trials 2010,11:58.

23. Waiswa P, Peterson SS, Namazzi G, Ekirapa EK, Naikoba S, Bygaulir, Kiguli J,
Kallander K, Tagoola A, Nakakeeto Mrhe Uganda Newborn Study (UNEST): an
effectiveness study on improving newborn health and survival inural Uganda through

a community-based intervention linked to health facilitiesstudy protocol for a cluster
randomized controlled trial. Trials 2012,13(1):213.

24. Tomlinson M, Doherty T, Jackson D, Lawn JE, ljumba P, Colvin M, Nkonki kiaDd
E, Goga A, Sanders DAn effectiveness study of an integrated, community-based
package for maternal, newborn, child and HIV care in South Afrca: study protocol for
a randomized controlled trial. Trials 2011,12(1):236.

25. Saving Newborn LivesSaving Newborn Lives: Program Brialashington, DC: Save
the Children; 2011.

26. WHO/UNICEF: Home visits for the newborn child: a strategy to improve survival.
Geneva/New York: WHO/UNICEF; 20009.

27. Malawi National Statistics Office and MEASURE DHS-ICHacro: Malawi
Demographic and Health Survey 20Abmba: NSO and ICF Macro; 2011.

28. National Statistics Office MalawR2008 Population and Housing Census: Preliminary
Report.Government of Malawi: Zomba, Malawi; 2008.

29. World Bank:World Development Report 2010: Development and Climate Change.
Washington, DC: World Bank; 2010.

30. UNDP:Human Development Repolew York: UNDP; 2010.

31. Malawi Ministry of Health:A Joint Programme of Work for a Health Sector-Wide
Approach (SWAP) 2004-201dlongwe: Government of Malawi; 2004.

32. O'Neil M, Jarrah Z, Nkosi L, Collins D, Perry C, Jackson J, Kuch&hddlambala A:
Evaluation of Malawi's Emergency Human Resources Progradambridge, MA:
Management Sciences for Health and DFID; 2010.

33.Health, United Statehttp://www.statehealthfacts.org/.

34. Gwatkin D, Kataika E, Cardinal I, KempMalawi’'s Health SWAp: Bringing essential
services closer to the poorMalawi Med J2007,18(1):1.



35. Nsona H, Mtimuni A, Daelmans B, Callaghan-Koru JA, Gilroyigalula L, Kachule T,
Zamasiya T:Scaling-up integrated community case management of childhoodiness:
update from Malawi. Am J Trop Med Hy@012. In Press.

36. Sarriot E, Winch P, Weiss WM, WagmarMEethodology and Sampling Issues for KPC
SurveysCalverton, MD: ORC Macro; 1999.

37. Bennett S, Woods T, Liyanage WM, Smith DA:simplified general method for
cluster-sample surveys of health in developing countriesNorld Health Stat Q1991,
44(3):98-106.

38. World Health Organizatioiraining for Mid-level Managers: The EPI Coverage Survey.
Geneva: WHO Expanded Program on Immunization; 1991.

39. StataCorpStata Survey Data Reference Manuablume 11. College Station, TX: Stata
Press; 2009.

40. Wagstaff A, Doorslaer EOverall versus socioeconomic health inequality: a
measurement framework and two empirical illustrations.Health Econ2004,13(3):297—
301.

41. Wagstaff A:Socioeconomic inequalities in child mortality: comparisons aoss nine
developing countries Bull World Health Orgar2000,78(1):19-29.

42. Victora CG, Barros AJD, Axelson H, Bhutta ZA, Chopra M, RRenGVA, Kerber K,
Kirkwood BR, Newby H, Ronsmans Gdow changes in coverage affect equity in
maternal and child health interventions in 35 Countdown to 2018ountries: an analysis
of national surveys.Lancet2012,380(9848)1149-1156.

43. Malawi National Statistics Office and ORC MachMalawi Demographic and Health
Survey 2004Calverton, MD: ORC Macro; 2005.

44. Habicht JP, Victora CG, Vaughan Haluation designs for adequacy, plausibility
and probability of public health programme performance and inpact. Int J Epidemiol
1999,28(1):10-18.

45. Joseph A:Are traditional birth attendants good for improving maternal and
perinatal health? Yes.BMJ2011,342:d3310.

46. Fotso JC, Mukiira CPerceived quality of and access to care among poor urban
women in Kenya and their utilization of delivery care: harnesing the potential of
private clinics? Health Policy Plar2011,27(6):505-515.

47. Kiguli J, Ekirapa-Kiracho E, Okui O, Mutebi A, MacGregor H, Rai@\W: Increasing
access to quality health care for the poor: community percemis on quality care in
Uganda.Patient Preference Adheren2609,3:77.

48. Duong DV, Binns CW, Lee AHUJtilization of delivery services at the primary health
care level in rural Vietham. Soc Sci Me@004,59(12).2585-2595.



49. Amooti-Kaguna B, Nuwaha FFactors influencing choice of delivery sites in Rakai
district of Uganda. Soc Sci Me@000,50(2):203-213.

50. Saving Newborn LivesMalawi Health Services Assessment Findiashington, DC:
Save the Children; 2012.

51. Bishai D, Suzuki E, McQuestion M, Chakraborty J, Koenig Ne role of public health
programmes in reducing socioeconomic inequities in childiod immunization coverage.
Health Policy Plan2002,17(4):412—-419.

52. Ali M, Emch M, Tofail F, Baqui AHimplications of health care provision on acute
lower respiratory infection mortality in Bangladeshi children. Soc Sci Med2001,
52(2):267-277.

53. Littrell M, Moukam LV, Libite R, Youmba JC, Baugh Sarrowing the treatment gap
with equitable access: mid-term outcomes of a community cagnanagement program
in Cameroon.Health Policy Plan2012,28(7): 705-716.

54. Nsungwa-Sabiiti J, Peterson S, Pariyo G, Ogwal-Okeng JoltPe¥#s, Tomson G:
Home-based management of fever and malaria treatment practiseén Uganda.Trans R
Soc Trop Med Hyg@007,101(12):1199-1207.

55. Oxford Policy ManagemertExternal Evaluation of the Lady Health Worker Programme,
Pakistan: Quantitative Survey Repdtixford, UK: Oxford Policy Management; 2009.

56. Callaghan JEvaluating the scale-up of community case management in Malawi: Health
systems supports, health worker attitudes, and equity of service ipnovidissertation.
Baltimore, MD: Johns Hopkins University Bloomberg School of Public Health; 2011.

57. CIA: The World Fact BooRWVashington, DC: Central Intelligence Agency; 2011.

58. Ravallion M, Chen S, Sangraula IRew Evidence on the Urbanization of Global
Poverty. Popul Dev Re007,33(4):667—701.

59. Marsh DR, Gilroy KE, Van de Weerdt R, Wansi E, QaziC®mmunity case
management of pneumonia: at a tipping point?Bull World Health Organ 2008,
86(5):381-389.

60. Bhutta ZA, Lassi ZS, Pariyo G, Huicho Global Experience of Community Health
Workers for Delivery of Health Related Millennium Developmentl§€ A Systematic
Review, Country Case Studies, and Recommendations for Integration into Né&teaitd
SystemsGeneva: Global Health Workforce Alliance and World Health Organization; 2010.

61. Ad S, Tiedje KE, Recht J, Bjelic I, Hamer DBommunity case management of
childhood illnesses: policy and implementation in Countdow to 2015 countries.Bull
World Health Orgar2012,90:183-190.

62. Nsona H, Mtimuni A, Daelmans B, Callaghan-Koru JA, Gilroyigalula L, Kachule T,
Zamasiya T:Scaling up integrated community case management of childhoodniéss:
update from Malawi. Am J Trop Med Hy@012,87(5 Suppl)54-60.



63. Bemelmans M, Van Den Akker T, Ford N, Philips M, Zachariah R i¢$aft, Schouten
E, Hermann K, Mwagomba B, Massaquoi Rtoviding universal access to antiretroviral
therapy in Thyolo, Malawi through task shifting and decentralizaton of HIV/AIDS
care. Trop Med Int Healtl2010,15(12):1413-1420.

Additional file

Additional _file_1 as DOCX
Additional file 1: Table S1 Description of Indicators.



Additional files provided with this submission:

Additional file 1: 7654949221018275 add1.docx, 114K
http://www.biomedcentral.com/imedia/5673119511126726/supp1.docx



http://www.biomedcentral.com/imedia/5673119511126726/supp1.docx

	Start of article
	Additional files

