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Abstract

Background This is the third in a series of 10 articles describing the Curamericas/Guatemala Maternal and Child Health Pro-
ject, 2011-2015, and its effectiveness in improving the health and well-being of 15,327 children younger than 5years of age
and 32,330 women of reproductive age in the Department of Huehuetenango in180 communities that make up the munici-
palities of San Sebastian Coatan, Santa Eulalia, and San Miguel Acatan. The Project combined the Census-Based, Impact-Ori-
ented (CBIO) Approach with the Care Group Approach and the Community Birthing Center (Casa Materna Rural) Approach.
This combined approach we refer to as CBIO+. The Project trained women volunteers every two weeks (in Care Groups) to
provide health education to neighboring households. Messages focused on the promotion of maternal and newborn health,
nutrition, prevention and treatment of acute respiratory infection and diarrhea in children, and immunizations.

Methods Household knowledge, practice and coverage (KPC) surveys were executed at baseline in January 2011
and at endline in June 2015 to measure changes in levels of knowledge of danger signs, key household practices
(such as Essential Newborn Care and handwashing), and health service utilization (such as antenatal care and care
seeking for a child with signs of pneumonia) in two separate Project Areas (Area A with 41 months and Area B with
20months of full intervention implementation).

Results For the 24 indicators of the interventions under the Project’s control, statistically significant improvements
were observed for 21 in Area A and 19 in Area B. However, for some of the interventions that required support from
the government’s Extension of Coverage Program (immunization, family planning, and vitamin A administration) no
improvements were noted because of the cessation of the program by the government after Project implementation
began. In both Areas A and B one-half of the indicators improved by at least two-fold.
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Conclusion This community-based Project has been effective in quickly achieving marked improvements in indica-
tors for interventions that are important for the health of mothers and children. These achievements are notable in
view of the challenging context in which the Project was implemented.

Keywords Maternal health, Child health, Community health, Primary health care, Community-based primary health
care, Implementation research, Census-Based, Impact-Oriented Approach, Care Groups, Community birthing centers,
Guatemala, Equity, Curamericas Global, Curamericas/Guatemala

Background

Between 2011 and 2015, Curamericas/Guatemala imple-
mented the Maternal and Child Health Project (hereafter
referred to as the Project) in the entire municipalities’ of
Sebastian Coatédn, San Miguel Acatén, and Santa Eulalia,
which have a combined population of 98,000 people. The
goal of the Project was to improve the health and well-
being of mothers and children through an empowering
participatory process known as CBIO+. CBIO refers
to the Census-Based, Impact-Oriented Approach: the
“4” refers to the inclusion of Care Groups and Commu-
nity Birthing Centers (called Casas Maternas Rurales).
CBIO+ was integrated into the existing health services
of the Guatemala Ministry of Health (Ministerio de Salud
Piblica y Asistencia Social/MSPAS). Table 1 provides a
brief overview of CBIO+. Additionally, the Project inte-
grated its efforts with MSPAS Extension of Coverage
Program (Programa de Extension de Cobertura, or PEC).

These communities are located in the Cuchumatanes
Mountains, an isolated mountain region in the western
highlands of the Guatemalan altiplano where the popu-
lation is overwhelmingly Maya. This indigenous popula-
tion exhibits some of the worst health indicators in Latin
America; hence, the name locally given to this region is
“the Triangle of Death,” arising initially from the persecu-
tion of indigenous people in this area during the Guate-
mala Civil War (1960-1996) [13].

This article is the third in a series of papers that sum-
marize the findings of an evaluation of the Project. The
first article provides an introduction to the Project as
well as a detailed description of CBIO, Care Groups,
and Community Birthing Centers (Casas Maternas
Rurales) and their implementation [14]. The second
article describes the implementation research strategy
[15]. In this article we describe changes in the popula-
tion coverage of key interventions for maternal and
child health including knowledge, household behaviors,
and utilization of health services. The fourth through
tenth articles focus on nutrition [16], mortality [17],
quality of care provided at Community Birthing Cent-
ers [18], women’s empowerment [19, 20], assessment of

! These municipalities are districts and are located in the Department (state)
of Huehuetenango.

CBIO+ by key stakeholders [21], and cost-effectiveness
and policy implications [22].

Project description, approach and interventions
As described more fully in Papers 1 and 2 [14, 15], the
Project Area contained 15,327 children younger than
5years of age and 32,330 women of reproductive age.
Interventions focused on peer-to-peer health education
in the home to promote maternal/newborn health and
nutrition, prevention and treatment of acute respiratory
infections and diarrhea, and immunizations. The Project
also aimed to respond to local health priorities and chal-
lenges by integrating its efforts with the services of the
MSPAS to create a coherent local rural health system that
addressed community and epidemiological priorities,
integrating the CBIO+ approach with the MSPAS Exten-
sion of Coverage Program (PEC). PEC provided a mobile
health team of nurses that visited villages monthly to
provide immunizations, nutritional monitoring, micro-
nutrient supplementation, family planning services, and
community case management of childhood illnesses.

The principal intervention strategies of the Project
included:

+ Mobilize communities and promote household
behaviors and health service utilization that reduce
morbidity and mortality in mothers and children. This
was achieved by working in partnership with com-
munities to make a census of all households, estab-
lish Care Groups of 5-12 volunteers who met with a
Care Group Promoter every 2 weeks to learn health
education messages, and then convey these messages
through home visits and neighborhood group meet-
ings for 10—15 mothers in their catchment area.

+ Improve the capacity of local partners, health facili-
ties, and health workers to provide quality informa-
tion and services for the continuum of care for moth-
ers and children. This was achieved through training
and support for all health workers in the Project
Area, including comadronas (traditional midwives).

+ Establish emergency response transport networks to
address obstetric, neonatal, and child emergencies.
This was achieved by working with the communi-
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The CBIO+ Approach is an expansion of CBIO. It is composed of three components: (1) the Census-Based, Impact-Oriented (CBIO) Approach, (2) the
Care Group Approach, and (3) the Community Birthing Center Approach. CBIO consists of conducting a house-to-house census, registering all house-
holds, identifying local epidemiological priorities and the health priorities according to the local people, developing a plan to address these priorities,
and assessing over time whether the health of the population has improved [1]. All of this is accomplished through partnerships with the community,
collection of local data, and routine systematic home visitation to collect data, including vital events, and to deliver services. Further descriptions of

the CBIO approach and its effectiveness are available [2-6].

The Care Group Approach is, in a sense, an extension of CBIO that involves the selection of one female Care Group Volunteer for every 10-15 house-
holds. Then, 5-12 Care Group Volunteers meet with a Care Group Promoter every 2—-4 weeks to learn 1-2 educational messages to share, either by
visiting each home separately or meeting as a group, with the mothers in the catchment area for each Care Group Volunteer. At the subsequent
meeting, the Promoter teaches them a new message and the Care Group Volunteers report pregnancies, births and deaths to the Promoter [7].
Further descriptions of the Care Group Approach and its effectiveness are available [8-11].

The Community Birthing Center Approach as developed by Curamericas/Guatemala is a participatory approach that involves working with communi-
ties to construct, staff and operate a readily available local facility where mothers can give birth in a way that respects traditional customs and enables
the traditional midwife (called a comadrona in the Project Area) to perform her traditional role. These centers are staffed 24/7 by auxiliary nurses with
special additional training in midwifery and supervised by an experienced obstetrical graduate nurse who is based at one of the Birthing Centers

and is available in person or by phone to support the auxiliary nurses in all the Centers should the need arise. Connected to each Birthing Center is

an emergency transport system to provide quick referral to a hospital should the need arise. Also associated with the Birthing Center is an insurance
system that pregnant women and their families can pay into during the pregnancy to offset to cost of transport if a referral is needed. Further descrip-

tions of the Community Birthing Center Approach are available [12].

ties that supported Community Birthing Centers to
arrange an insurance system for paying for transport
when obstetric emergencies arose there, but the sys-
tem was also used for other medical emergencies.

+ Increase utilization of and access to high-impact
interventions for pregnant women, new mothers,
and children younger than 5Syears of age. This was
achieved by raising awareness about the importance
of key interventions, promoting healthy household
behaviors (including Essential Newborn Care, appro-
priate infant and young child feeding, prevention and
treatment of childhood diarrhea, handwashing and
household hygiene), and utilization of health services
for antenatal care and delivery and when symptoms
of childhood pneumonia develop.

As described in greater detail in Paper 1 [14], the Pro-
ject was implemented in two areas. Area A encompassed
89 communities where services were provided begin-
ning in the first two years of the Project (PY1 and PY2).
During Years 3 and 4 of the Project, services continued
in Area A while the same services began in Area B, with
91 communities. This design made it possible during the
first two years to (1) perform formative research designed
to derive lessons learned from implementing CBIO+ in
Area A for application in Area B, (2) compare the dif-
ference between the endline results of Areas A and B to
determine if there was a dose-response effect after four
years of implementation in Area A compared to two
years in Area B, and (3) compare endline results in Areas
A and B with coverage levels in comparison areas outside
of the Project Area.

Methods

Paper 2 provides detailed information about the imple-
mentation research methods used [15]. Here we provide
additional information about the household surveys car-
ried out.

Survey design and strategy

At the start of the Project in late 2011 and early 2012, a
baseline knowledge, practice, and coverage (KPC) survey
was designed and carried out in Areas A and B separately
to measure population coverage of Project interventions
and levels of knowledge, key behaviors, and utilization of
health services. At the end of the Project implementation
period in 2015, the same KPC methodology and survey
instruments were used to measure endline coverage of
the same indicators.

The survey design involved consultations with external
evaluators and in-country staff to determine the sam-
pling strategy, develop the actual sample, and assess all
data needs. Next, the evaluation team finalized the sur-
vey questionnaire and planned the logistics, strategy,
and training of supervisors and interviewers. The survey
implementation involved recruiting, selecting, and train-
ing data collectors who were responsible for the actual
data collection in all selected communities of the three
municipalities. The data were analyzed using Epi Info 7.1.
Manual data analysis was also performed using MS Excel.

The baseline surveys for Areas A and B were conducted
in January 2012 and the final surveys in May/June of 2015.
The endline assessment was designed to be participatory,
engaging Project staff, stakeholders, partners, and ben-
eficiaries, including Curamericas/Guatemala staff, rep-
resentatives of local municipalities, partners, community
authorities, municipal and departmental representatives of
MSPAS, as well as target beneficiary families. During the
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training of interviewers, community leaders helped inter-
viewers with oral translation into the indigenous Maya
languages and, in addition, an MSPAS official participated
actively together in the Epi Info data management train-
ing of the data entry staff.

Nearly identical survey questionnaires were used for
the baseline and final surveys. The survey question-
naire was written in Guatemalan Spanish with language
reviewed and approved by the Curamericas/Guatemala
staff. A copy of the questionnaire is available from the
corresponding author on request.

The indicators are standard maternal and child health
indicators used in demographic and health surveys
throughout the world [23] and by the United States
Agency for International Development (USAID) Child
Survival and Health Grants Program [24]. Appendix 1
contains the full definition for each indicator in the
analysis. Information about antenatal care and maternal
tetanus toxoid immunization were obtained from the
maternal health card when possible, and information
about childhood immunization was obtained from the
child health card when possible. “Quality antenatal care”
was defined as a prenatal visit with a trained healthcare
provider (doctor, nurse, or nurse-midwife). In order to
determine if there was active management of the third
stage of labor (AMTSL), the respondent was asked if
the birth attendant massaged her uterus after delivery, if
the attendant pulled on the umbilical to extract the pla-
centa, and if the mother received an injection immedi-
ately after the delivery. (There was no misoprostol used
in the Project Area at that time, so an injection would
imply the use of oxytocin.) Essential Newborn Care was
defined as providing immediate breastfeeding (within 1
h after birth), drying and wrapping the newborn imme-
diately after birth, and cutting the umbilical with a sterile
instrument.

Appropriate care seeking for a child with symptoms of
pneumonia required the mother reporting that she took
her child with difficult or rapid breathing to a trained
healthcare worker (doctor, nurse, or auxiliary nurse)
within 48 hours of the onset of these symptoms. Knowl-
edge of handwashing was present if the respondent
could spontaneously name the four critical times when
a mother should wash her hands (after defecating, after
cleaning a child who had defecated, before preparing
food, and before feeding a child).

Sampling

The baseline and final KPC surveys used the same
300-respondent stratified cluster sampling technique
described in the second paper of this supplement [15].
Two sampling frames were utilized, one for each of the
two Project Areas, Area A and Area B. Thirty clusters
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were randomly selected from each Area with probabil-
ity proportional to size, and 10 nearby households were
surveyed in each cluster after first randomly selecting
one household in the cluster. Based on standard sampling
guidelines for KPC surveys from USAID and the CORE
Group using stratified cluster sampling [24], a sample
size of 300 with a design effect of 2.0 and a 95% confi-
dence interval of +/— 8%.

Selection and training of supervisors, interviewers

and tabulators

For the Baseline KPC Survey, 40 interviewers were
hired who were not Project staff. These were persons
with at least a high school diploma who spoke the
Maya dialect in the area where they would interview.
They were supervised by 12 field supervisors who were
Curamericas/Guatemala staff and who were also native
speakers of the local dialect. All field supervisors and
interviewers were female. Their work was overseen by
three municipal supervisors, all Curamericas/Guate-
mala staff.

For the Final KPC Survey, the Curamericas/Guate-
mala team used 20 existing staff as field supervisors
of interviewers. They were familiar with the Project’s
objectives, the KPC methodology, and the Project Area.
The Project hired additional persons who were con-
versant in the local Maya dialect to serve as interview-
ers. Some Curamericas/Guatemala staff members also
served as interviewers for the final survey; they were all
conversant in the local Maya dialect and interviewed in
communities where they had not worked previously in
Project implementation activities. There were 34 inter-
viewers in total. The field supervisors and interviewers
were all female. Each of the three municipalities had an
overall municipal supervisor responsible for the KPC
data collection in his/her municipality; each municipal
supervisor supported 5-9 field supervisors and 10-14
interviewers.

Training sessions were conducted in Spanish by one
of the authors (IS for the baseline survey and SB for the
endline survey) at the Curamericas/Guatemala head-
quarters in Calhuitz, San Sebastian Coatdn. The inter-
viewers, supervisors, and data technicians learned the
purpose of the Project, acquired an understanding of
the Project indicators and corresponding KPC ques-
tions, and practiced both in the workshop and in the
field (in communities not included in the sample).

The training included workshops in which the inter-
viewers and supervisors reached consensus on the
proper translation of interview questions and answer
options from Spanish to the Maya language (Chuj,
Akateko, or Q'anjob’al). The supervisors and interview-
ers were native speakers of the Maya language of the
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households in their assigned clusters. This involved
lengthy discussions. After field-testing the question-
naire, they repeated the process, focusing on ques-
tions for which there were still translation issues and
reaching a new consensus on those questions. Training
included a full day in the field. Interviewers each con-
ducted four to five interviews — including weighing and
measuring the length of children. These were observed
and evaluated by a field supervisor. Supervisors utilized
a quality control checklist to ensure that the neces-
sary skills were acquired before the interviewers were
allowed to begin the actual survey. Improvements in
translation were made incorporating the preliminary
field work experience.

Survey process and quality control

The supervisors were responsible for directly observing
a sample of the interviews. They reviewed every com-
pleted questionnaire for completeness and accuracy and
then signed their approval for each one. The completed
questionnaires were then packed in envelopes and sent
to the Project headquarters in Calhuitz for data entry by
the data technicians. Data entry staff reviewed the sub-
mitted questionnaires for completeness and for clarity of
responses. If problems were detected, the questionnaire
was returned to the field supervisor with written obser-
vations and recommendations for correction.

Tabulation, data entry, and quality control

For the Baseline KPC Survey, Excel spreadsheets were
used to tabulate and analyze baseline survey results and
generate values and confidence intervals for each result
from each Area. Excel data entry was cross-checked by
the data technicians, who were trained Curamericas/
Guatemala staff. A year later, the baseline Excel dataset
was entered into Epi Info 7 by a graduate student intern
and the results confirmed. Endline Project data were
entered directly into Epi Info 7 from the completed ques-
tionnaires by trained Curamericas/Guatemala data tech-
nicians who performed cross-checking of all data entries.
Epi Info 7.1 was then used to obtain lists, frequencies,
and tables that included calculated percentages, means,
medians, and ranges for all indicators and demographic
data points, as well as confidence intervals/margins of
error for each proportional result. Statistical significance
was determined by obtaining p-values and comparing
differences for the same indicator for the baseline and
final KPC survey in each Area using Epi Info Stat Calc.
All KPC survey data are available online [25, 26]. A
standard difference-in-differences analysis was carried
out by computing the difference from baseline to end-
line in Area A for a given indicator and then comparing
it to the difference from baseline to endline for the same
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indicator in Area B [27]. The statistical significance for
the difference-in-differences analysis was assessed using
a z-test based on the variances of its four component
proportions [28].

Results

Socio-demographic characteristics of respondents

There were almost no statistically significant differences
between Area A and Area B in the socioeconomic char-
acteristics of the households surveyed at baseline and
at endline (level of education, mean age, marital sta-
tus, employment and Spanish speaking ability) [25, 26].
The two Areas are quite comparable and underwent no
notable changes over the period of Project implementa-
tion. Therefore the two Areas were and remained demo-
graphically similar and comparable. The median level of
education among mothers of children 0-<24months of
age was only 3years; 98% preferred to speak their native
Maya language (Chuj, Akateko, or Q’anjob’al); and fewer
than half were able to communicate in Spanish. The vast
majority were married and were housewives without out-
side employment.

Table 2 contains the complete set of findings regarding
changes in intervention indicators. Baseline and endline
findings are presented for each Area with their associated
95% confidence intervals. P-values are presented for: (1)
the difference in the baseline and endline values for each
indicator by Area and (2) the difference-in-differences
values for each indicator by Area.

Maternal and newborn care

The final evaluation results reveal marked, statistically
significant increases from baseline to endline in both
Areas in nearly all indicators related to maternal and
newborn care, as shown in Table 2.

Antenatal care

Three of the four antenatal care indicators showed
marked, statistically significant increases in coverage
from baseline to endline in both Areas A and B: quality
antenatal care, iron/folate supplementation, and knowl-
edge of prenatal danger signs. Only tetanus immuniza-
tions showed no significant change.

The percentage of mothers who reported receiving four
quality antenatal care checks from a qualified health pro-
fessional during their most recent pregnancy increased
4.9-fold in Area A and 8.5-fold in Area B. Iron supple-
mentation for at least 90days during the most recent
pregnancy increased 3.0-fold in Area A and 2.6-fold in
Area B. Knowledge of pregnancy-related danger signs
increased 3.5-fold in Area A and 3.1-fold in Area B. How-
ever, mothers reporting two tetanus toxoid vaccinations
prior to their most recent childbirth did not show any
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statistically significant improvements from baseline to
endline in either Area.

Endline coverage of quality antenatal care, iron supple-
mentation, and knowledge of danger signs in pregnancy
were significantly higher in Area A than in Area B. No
significant difference between Areas was noted for the
endline tetanus toxoid immunization coverage, holding
steady at 62—68% in both Areas at baseline and endline.

Delivery care

Marked statistically significant improvements from base-
line to endline were observed for all but two of the seven
delivery-related indicators in both Areas A and B. The
only indicators without a statistically significant improve-
ment were: (1) percentage of births among children
0- <24 months of age delivered at home by a comadrona
in Area A, which fell from 77.6% at baseline to 71.3% at
endline, and (2) active management of the third stage of
labor (AMTSL) in Area B, which saw a modest increase
from 7.0 to 11.0%. Both indicators just barely missed
statistical significance (p=0.078 and p=0.086, respec-
tively). Knowledge of danger signs during delivery rose
4.9-fold in Area A and 4.0-fold in Area B. The percent-
age of mothers who reported that their communities had
an emergency response transport plan increased in both
Areas A and B: by 15 percentage points in Area A and 16
percentage points in Area B.

The percentage of deliveries attended by a skilled pro-
fessional birth attendant (doctor, registered nurse, or
nurse-midwife) doubled in both Areas (a 1.9-fold increase
in Area A and a 2.3-fold increase in Area B), although the
endline percentages were still modest (29.3% in Area A
and 13.7% in Area B). The percentage of births attended
by a comadrona declined modestly in both areas: by 6
percentage points in Area A and by 14 percentage points
in Area B. In Area B, the difference was statistically signif-
icant. The percentage of deliveries taking place in a facil-
ity (including a Community Birthing Center) doubled in
both Areas (from 16.4 to 28.7% in Area A and from 6.7 to
13.0% in Area B). Information about cesarean section was
not collected at baseline, but at endline 8.7% of births in
Area A were by cesarean section. The frequency of cesar-
ean section in Area B at endline was low at 2.3%.

Postpartum care

Knowledge of at least two danger signs during the post-
partum period rose 3.9-fold in Area A and 2.9-fold in
Area B, and the percentage of women who reported
a postpartum visit for themselves and their newborn
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within 48 hours of delivery rose 1.7-fold in Area A but
did not increase significantly in Area B.* These two post-
partum indicators had a higher value at endline in Area
A than the respective indicator in Area B. Vitamin sup-
plementation for mothers within 2months postpartum
increased 2.2 fold in Area A and 1.6 fold in Area B, both
statistically significant increases.

Newborn care

Maternal knowledge of at least two danger signs during
the neonatal period rose 2.4-fold in Area A and 2.0-fold
in Area B. The percentage of newborns receiving Essen-
tial Newborn Care (clean umbilical cord care, thermal
protection, and immediate breastfeeding) increased 6.5-
fold in Area A and 6.2-fold in Area B. These improve-
ments were statistically significant in both areas for both
indicators.

Birth spacing and family planning

The percentage of mothers of children 0-<24months of
age who knew at least two risks of having a birth interval
of less than 24months increased substantially and sig-
nificantly from baseline to endline in both Area; however,
despite this increase in knowledge, the percentage of non-
pregnant women who reported using a modern contra-
ceptive method was effectively unchanged from baseline
to endline in both Areas. Nonetheless, the percentage
of women whose interval between the births of her two
youngest children was equal to or less than 24 months
declined in Area A. This decline approached the threshold
for statistical significance (p=0.097. In Area B there was
no decline.

Child nutrition

Though considerable Project effort was dedicated to
this topic, indicators for child feeding showed minimal
changes during the period of evaluation. The prevalence
of exclusive breastfeeding did not change in either Area
A or Area B, though fortunately the baseline prevalence
was reasonably high (75-79%). Proper feeding from 6 to
<24months of age showed some improvements (by 21
percentage points in Area A and by 9 percentage points
in Area B, both statistically significant). Childhood vita-
min A supplementation did not improve in either area.
The following paper in this supplement [16] explores
changes in childhood nutritional status.

% The administration of vitamin A to mothers during the first 2 months post-
partum was a government policy during the period of Project implementa-
tion, but it was later discontinued.
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Childhood pneumonia

The percentage of children with cough and rapid/difficult
breathing in the previous 2 weeks ranged between 19.3
and 26.0% based on the baseline and endline surveys in
Areas A and B. Prompt care seeking and treatment from
a health worker for a child with symptoms of pneumo-
nia increased significantly in both Areas from baseline
to endline (a 2.0-fold increase in Area A and a 2.3-fold
increase in Area B).

Childhood diarrhea

The percentage of mothers who reported that their
child had a diarrheal episode in the 2 weeks before the
interview varied between 34.3 and 40.1% based on the
baseline and endline surveys in Areas A and B. The per-
centage of mothers who provided these children with
oral rehydration solution or recommended home fluids
improved significantly by 12 percentage points in Area
A, and it increased by 10 percentage points in Area B,
but this change was not statistically significant. Statis-
tically significant increases from very low baseline lev-
els are seen in both Areas in the percentage of children
with diarrhea who were offered increased fluid intake.
The use of zinc to shorten and ameliorate diarrhea epi-
sodes increased in both Areas, but the increase was
statistically significant only in Area B. No significant
changes were seen in offering the same/increased food
intake for children with diarrhea, which remained quite
low.

Childhood immunization

Both childhood immunization indicators — measles
immunization coverage and full immunization cover-
age (BCQG, pentavalent [PENTA] and polio) for children
12-<24months of age — decreased significantly from
baseline to endline in both Areas (a decline of 15 and
23 percentage points in Areas A and B, respectively, for
measles immunization and a decline of 17 and 18 per-
centage points in Areas A and B respectively for the com-
plete immunization series in the two Areas). We discuss
possible reasons for this below.

WASH (water, sanitation, and hygiene)

The endline KPC survey documented outstanding
results and significant improvements over baseline
levels in nearly every WASH indicator. The percent-
age of mothers reporting appropriate point-of-use
water treatment and the percentage of mothers report-
ing safe water storage practices increased significantly
in both Areas A and B. The percentage of mothers
who reported that their household had an appropriate
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hand washing station (with soap, water, and water con-
tainer) and the percentage of mothers who reported
washing their hands at all four critical moments (after
defecating, after cleaning a child who had defecated,
before preparing food, and before feeding a child) both
increased substantially and significantly in both Areas.
Safe disposal of a child’s feces (in a latrine or toilet con-
nected to a septic system) the last time s/he defecated
was essentially unchanged in Area A but increased sig-
nificantly in Area B.

Comparison of project outcomes in Area A with Area B

One of our original hypotheses was that the outcomes in
Area A would be more favorable than in Area B because
of the longer implementation time in Area A (41 months)
compared to Area B (20 months). This hypothesis was
partially affirmed.

A difference-in-difference analysis was carried out that
assessed the degree to which the difference in coverage
(comparing endline with baseline) was greater in Area A
than in Area B. This analysis tests the hypothesis that the
changes in coverage of Project indicators were greater in
Area A than in Area B because the duration of the inter-
ventions was almost twice as long in Area A as in Area
B, thereby giving strength to the argument of causality
that the interventions were responsible for the observed
changes in coverage rather than some other non-meas-
ured influence. If the difference in differences is positive
(i.e., a difference between endline and baseline for Area A
is greater than in Area B) and the difference is statistically
significant, then the hypothesis is supported. As shown
in Table 2 (in the far right ot the table), the hypothesis
was supported for 9 of the 33 of the indicators included
in the analysis. In two cases, the level of statistical signifi-
cance was nearly reached (p=0.072 and p =0.092). There
were no cases in which the difference in differences was
negative and statistically significant. The difference in dif-
ferences was > + 5% for 17 of the 33 indicators.

Summatry of findings from the perspective of type

of intervention and level of indicator improvement

Table 3 provides a summary of the strength of effect of
the Project on the 24 maternal and child health indica-
tors that were under the Project’s control (and were not
affected by the termination of the PEC Program) and
that are now grouped into three new categories: knowl-
edge indicators, household practices, and health facility
utilization/treatment. Nine indicators that were affected
by the PEC Program shutdown, were deleted from the
analysis as was one other indicator (delivery at home
by a comadrona) since it is the obverse of the indicators
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Table 3 Summary of strength of effect of the Curamericas/Guatemala Maternal and Child Health Project, 2011-2015, for 25 maternal
and child health indicators for activities under the Project’s control, organized by knowledge indicators, household practices, and
health facility utilization/treatment®

Improvement of at Improvement of at
Statistically significant least 20 percentage least 40 percentage Improvement at least | Improvement at least
improvement points points 2-fold (100%) 3-fold (200%)
Indicator Area A Area B Area A Area B Area A Area B Area A Area B Area A Area B
Knowledge
indicators

Knowledge of at
least 2 danger
signs during
pregnancy
Knowledge of at
least 2 danger
signs during
delivery
Knowledge of at
least 2 postpartum
danger signs
Knowledge of at
least 2 neonatal
danger signs
Knowledge of at
least 2 risks
associated with a
pregnancy interval
of <24 months

Household
practices

Iron/folate for at
least 90 days
during most recent
pregnancy

Essential Newborn

Care following the
most recent

delivery

Exclusive
breastfeeding
among children 0-
<6 months of age
in previous 24
hours

Proper infant and
young child
feeding (6-<24
months of age)
Use of oral
rehydration
therapy (or a
recommended
home fluid) during
the most recent
diarrheal episode

Increased fluid
intake during the
most recent
diarrheal episode

Same/increased
food intake during
the most recent
episode of
diarrhea

Regular point-of-
use water
treatment
Safe water storage
Safe disposal of
child’s feces the
last time s/he
defecated
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Table 3 (continued)

Improvement of at Improvement of at
Statistically significant least 20 percentage least 40 percentage Improvement at least | Improvement at least
improvement points points 2-fold (100%) 3-fold (200%)
Indicator Area A Area B Area A Area B Area A Area B Area A Area B

Appropriate hand
washing station in
the home (with
water, soap, soap
recipient)

Hand washing at
the 4 critical
times: after
defecating, before
preparing food,
after cleaning a
child who has
defecated, before
feeding a child
Health facility
utilization/
treatment
Mothers of
children 0-<24
months of age who
reported that their
community had in
place an
emergency
response transport
plan

Children 0-<24
months of age
whose births were
attended by a
skilled health
worker (doctor,
nurse, nurse-
midwife)
Births that took
place in a health
facility (hospital,
clinic, or Birthing
Center)

Births receiving
active
management of
the third stage of
labor (AMTSL)
during the most
recent delivery
Postpartum visit
for mother and
newborn within 48

hours after
delivery
Appropriate care
seeking for child
with signs of
pneumonia

2The following indicators were for activities under the purview of the PEC Program and are not included in this analysis: antenatal care, vitamin A administration to
mothers, vitamin A administration to children, maternal tetanus immunization, use of contraception, birth interval less than 24 months, zinc treatment for childhood
diarrhea, child measles immunization, and complete child immunization. Another indicator was also not included: delivery at home by a comadrona since it is
essentially the obverse of delivery in a facility by a skilled attendant. In addition, the indicator for cesarean section was not included since there was not baseline
measurement

for delivery in a health facility by a skilled attendant. In We have indicated in Table 3 whether there was a statis-
addition, the indicator regarding cesarean section is not tically significant improvement in coverage, an improve-
included since no baseline data are available. ment of at least 20 percentage points, an improvement of
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at least 40 percentage points, a 2-fold (100%) improve-
ment, or a 3-fold (200%) improvement. In Area A, the
improvements were statistically significant for 20 of the
24 indicators, and in Area B, the improvements were sta-
tistically significant for 18 of the 24 indicators. For 14 of
24 indicators in Area A and for 11 of the 24 indicators in
Area B there was at least a 20-percentage-point increase.
For 7 of 24 indicators in Area A and for 3 of 24 indicators
in Area B, there was a 40-percentage-point increase. The
increases represented a 2-fold (100%) increase for 12 of
the 24 indicators in Area A and for 12 of the 24 indicators
in Area B. Finally, there was a 3-fold (200%) increase in 7
of the 24 indicators in Area A and in 5 of the 24 indica-
tors in Area B.

Of note is the marked improvements in all the knowl-
edge indicators. All the levels of indicator improvement
were achieved for 4 of the 5 knowledge indicators in Area
A and for 3 of the 5 in Area B. Among the household
practice indicators, the strongest progress was made for
handwashing — both for the presence of a handwashing
station in the home and for appropriate handwashing
practices.

Comparison of endline levels of coverage indicators

with levels for broader population groups in Guatemala

In addition to assessing whether coverage indicators
increased from baseline to endline and whether the
increases were greater in Area A than in Area B, our
original hypotheses and research questions outlined in
Paper 2 of this series [15] included whether coverage
levels at endline were more favorable than in surround-
ing municipalities that were adjacent to the Project Area
but outside of it and also whether the levels were more
favorable than in the rural population of the Department
of Huehuetenango. We were not able to locate data to
test the hypothesis for adjacent municipalities nor for the
rural population of the Department of Huehuetenango.
However, we were able to locate data for a number of
the indicators in our study for the entire Department of
Huehuetenango, which includes both urban and rural
areas. The findings, which are reported in the 2014-15
National Demographic and Health Survey [29] are shown
in Table 4.

There were 17 indicators for which data from the
Department of Huehuetenango were available. Of these
17, the endline results in the Project Area (either Area A
or Area B or both) were more favorable than for the entire
Department of Huehuetenango for the following nine
indicators: (1) maternal tetanus toxoid immunization,
(2) iron and folate intake during pregnancy, (3) vitamin
A supplementation for postpartum mothers, (4) exclusive
breastfeeding during the first 6 months of life, (5) vitamin
A supplementation for children 6- <24 months of age, (6)
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appropriate care seeking for a child with symptoms of
pneumonia, (7) same/increased food intake during diar-
rhea episode, (8) measles immunization for children,
and (9) complete immunization for children. (For three
indicators, however, the more favorable responses were
in only one of the two Areas and the difference was
minimal.) It would have been much more appropriate
to compare coverage levels with adjacent municipalities
with similar geographical and socio-economic features
and with the rural population of the Department of Hue-
huetenango, but these data are not available.

For the nine comparisons shown in Table 4 that sup-
port the hypothesis of a more favorable level of coverage
in the Project Area, five are directly related to interven-
tions provided by the PEC Program [vitamin A distribu-
tion to (1) mothers and (2) children, (3) maternal tetanus
immunization, (4) measles immunization, and (5) full
childhood immunization]. This is in spite of the fact
that for the two immunization indicators, the levels for
the Project Areas A and B at endline levels had actually
declined from the baseline levels. Despite the limitations
of the data from the comparison area, the hypothesis was
partially supported.

The finding that only nine of the 17 indicators sup-
ported the hypothesis should be interpreted with the
understanding that the Department of Huehuetenango
(both urban and rural combined) is a highly imper-
fect comparison area since access to health services and
general level of socioeconomic development is more
favorable than in the Project Area. In spite of impressive
improvements of many indicators in the Project Area, the
endline levels still remained lower than for the Depart-
ment of Huehuetenango as a whole. One example is the
percentage of births that took place in a health facility.
Even though the levels doubled from baseline to endline
in both Areas, the endline levels (28.7 and 13.0%) were
far below the level for the entire Department (39.0%).

Discussion

The Project achieved statistically significant improve-
ments in the coverage of key maternal and child health
indicators in isolated rural mountainous communities of
the Department of Huehuetenango. These improvements
included marked increases in the population coverage
of knowledge of important information about maternal
and child health, marked improvements in household
behaviors that promote maternal and child health, and
marked improvements in health care utilization of key
maternal and child health services. As far as we know,
this is the most extensive and complete assessment of
changes in population coverage of evidence-based mater-
nal and child health interventions for a specific project
that has been published in the peer-reviewed literature.
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Table 4 Comparison of endline levels of coverage indicators for Curamericas/Guatemala Maternal and Child Health Project with levels
for broader population groups in Guatemala

Indicator Project endline Levels for the Is the indicator level in Project Area more
levels, 2015 Department of favorable than in the Department of
~——_ Huehuetenango Huehuetenango?

AreaA  AreaB (reported in 2014-15
DHS survey [29])

Antenatal care

Tetanus toxoid immunization during most recent 67.7 623 66.7 Yes (Area A only and barely)
pregnancy

Iron/folate for at least 90 days during most recent 64.3 26.3 19.8 Yes

pregnancy

Delivery care

Children 0- < 24 months of age whose births were 293 13.7 39.1 No
attended by a skilled health worker (doctor, nurse,
nurse-midwife)

w

Births among children 0- <24 months of age attended  71. 713 60.6 No?

by a comadrona at home

Births that took place in a health facility (hospital, 287 13.0 39.0 No®
clinic, or Birthing Center)

Women with a child 0- < 24 months of age whose 8.7 23 14.6 No
previous delivery was by cesarean section

Postpartum care

Postpartum visit for the mother and newborn within -~ 39.0 183 734 No
48hours after delivery

Percentage of mothers of children 0- <24 months 47.7 26.7 26.2 Yes (Area A only)
who received vitamin A supplementation within
2 months postpartum

Newborn care

No indicators available for comparison

Birth spacing and family planning

Current use of modern contraception 34.0 25.0 40.1 No
Child feeding

Exclusive breastfeeding among children 0-<6émonths  82.0 716 71.1 Yes (Area A only)
of age in previous 24 hours

Vitamin A supplementation for child 6- <24 months of 74.3 67.1 443 Yes
age in the previous 6 months

Childhood pneumonia

Appropriate care seeking for child with symptoms of ~ 51.6 46.6 47.5 Yes (barely, in Area A only)
pneumonia

Childhood diarrhea

Use of oral rehydration therapy (or a recommended 40.8 40.2 634 No
home fluid) during diarrheal episode

Increased fluid intake during diarrheal episode 11.0 16.2 236 No

Same/increased food intake during diarrheal episode 0.0 26 1.7 Yes (barely, in Area B only)
Childhood immunizations

Measles immunization in children 12-< 24 months of ~ 64.8 555 46.5 Yes

age

Complete vaccination coverage (BCG, PENTA 1-3, 56.6 68.7 437 Yes

polio 1-3, measles) among children 12- <24 months
of age

WASH (water, sanitation and hygiene)
No indicators available for comparison

2This is listed as no because the desired outcome is NOT a home birth attended by a comadrona

P The goal for cesarean sections according to the World Health Organization is 10-15% of all deliveries. In this case, the levels in the Project Area are less favorable
than in the Department of Huehuetenango
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Furthermore, the improvements in population coverage
of evidence-based interventions documented here over
such a short period of time are among the most notable
reported as well.

The results reflect a remarkable impact of the Pro-
ject’s CBIO+ approach on key knowledge, practices, and
health care utilization that are known to be important
for improving maternal and child health. Appreciating
the substantive significance of each of these improve-
ments depends on the specific indicator and on its
baseline and endline levels. We have tried to assess the
substantive significance of these improvements for the
indicators over which the Project had control by indi-
cating, not only whether the improvement was statisti-
cally significant, but also the magnitude of the increase
in terms of percentage points and in terms of percent-
age increase from the baseline level. For 20 of these 24
indicators in Area A and for 18 of these 24 indicators in
Area B, the results were favorable and statistically signif-
icant. We assessed levels of indicator improvement cal-
culating if the indicator coverage increased by at least 20
percentage points, at least 40 percentage points, at least
two-fold, or at least three-fold. If the improvement was
three-fold and statistically significant, we consider the
level of indicator improvement for the intervention to be
extremely high.

For 3 of these 24 indicators, high levels of indica-
tor improvement were achieved for both Areas for (1)
knowledge of dangers signs during pregnancy, (2) knowl-
edge of danger signs during delivery, and (3) presence of
a handwashing station in the home. The specific indicator
that showed the greatest improvement was handwash-
ing (with a 26.1- and 16.9-fold increase in Areas A and
B respectively). Iron and folate use during pregnancy,
knowledge of danger signs during pregnancy, and knowl-
edge of danger signs during delivery also demonstrated
remarkable improvements.

The difference-in-differences analysis comparing Area
A and Area B indicates that more favorable outcomes
were achieved. This finding supports three important
conclusions: (1) the findings are consistent with a dose-
response effect, providing supporting evidence that the
Project itself was responsible for the changes in interven-
tion coverage; (2) if the Project activities in Area B had
been implemented for a longer period of time, the results
in Area B would probably have been even more notable;
and (3) even though the outcomes in Area B were not
quite as favorable as those in Area A, the improvements
in Area B were nonetheless quite noteworthy given
the short period of intervention implementation — 20
months. Thus, the quickness with which the “full-dose
effect” can be achieved through CBIO+ is particularly
notable.

Page 18 of 22

It is unfortunate that we did not measure the incidence
of cesarean section at baseline. However, the incidences
observed at endline are instructive: 8.7% in Area A and
2.3% in Area B. This is a difference that is highly signifi-
cant statistically (p<0.001). The current guidance from
the World Health Organization is based on the finding
that maternal and neonatal mortality rates improve as the
cesarean rate approaches 10% and therefore considers the
ideal rate to be between 10 and 15% [30]. Thus, we can
conclude that Area A met this standard but not Area B.
It would be interesting to know what the baseline rates
were and whether they improved in each Area between
baseline and endline.

There was a strong sense of local ownership of the
assessment process. Curamericas/Guatemala staff gained
experience in the evaluation process through their par-
ticipation in both the baseline and endline surveys as
interview supervisors and data technicians, as well as
by providing input on the drafting of the KPC ques-
tionnaires. The inclusion of municipal, community, and
MSPAS officials participating in the data collection in
remote communities and households was particularly
valuable since the findings and results were of great inter-
est to all stakeholders.

Two indicators show no improvement: exclusive
breastfeeding and same/increased food intake during
diarrhea. The baseline for exclusive breastfeeding was
already high (75-79%), so further improvements would
have been challenging. The lack of progress on same/
increased food intake during episodes of diarrhea reflect
a strongly held cultural value that proved to be resistant
to change, namely that giving food during episodes of
childhood diarrhea would exacerbate the diarrhea.

Although the gains in coverage of key indicators were
generally greater in Area A than in Area B, the progress
made in Area B after only 20 months of implementation
is noteworthy. Statistically significant gains in coverage
were achieved in Area B for all but 6 of the 24 indica-
tors of activities for which the Project had control. There
were only 3 of 21 cases in which a statistically significant
increase was achieved in Area A but not achieved in Area
B, and in only 1 case, a statistically significant increase
was achieved in Area B but not in Area A. This indicates
that the CBIO+ approach can achieve notable increases
in coverage quite quickly.

Contextual explanation for lack of improvement

of PEC-related indicators

Certain indicators showed no improvement and in some
cases a decline. These were all related to activities under
the purview of the PEC Program: use of family plan-
ning, vitamin A supplementation for children and moth-
ers, and all immunization indicators (tetanus toxoid
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immunization coverage for mothers, measles immuni-
zation coverage for children, and complete immuniza-
tion coverage for children). The lack of improvement in
these time-sensitive indicators can be attributed to the
national shutdown in 2014 of the PEC Program. Ante-
natal care and distribution of iron/folate were also pro-
vided by the PEC Program, but the measurement of
these indicators at endline referred to activities that had
taken place prior to the shutdown. The shutdown was
produced by political turmoil in national politics and
in the MSPAS centrally, leading to a lack of funding for
the program. The closure of the PEC Program made it
impossible for the Ambulatory Nurses hired for the PEC
Program to continue their work and to provide fam-
ily planning services, vaccinations, and vitamin A sup-
plements. Fortunately, the Project was able to develop a
partial stop-gap solution by working with the non-gov-
ernmental organization Medicines for Humanity, which
made it possible for pregnant women to obtain iron
and folate and other essential medicines at botiquines
— small self-sustaining drug shops based in the Birthing
Center.

Limitations

There are several limitations of our assessment that
could have affected our findings. (1) The strength of
Project implementation varied from community to
community. Most communities were highly recep-
tive and cooperative, but there were some that were
reluctant to cooperate initially or even refused; by
the end of the Project, all but two communities were
full participants. The degree to which these commu-
nities were included or not in the sampling for the
baseline and endline KPCs could have affected the
results, but it is hard to know exactly how this might
have skewed the results. (2) Although interviewers
were intensely trained, many were inexperienced.
This could have affected interview comprehension.
(3) The results may have been affected by seasonal
differences in disease incidence, with pneumonia
more prevalent during the dry/cold season (Decem-
ber to March), when the baseline KPC was carried
out and diarrhea more prevalent during the rainy
season (June to October), when the endline KPC
was done. (4) Oral translation of questions writ-
ten in Spanish but administered in Chuj, Akateko,
and Q’anjob’al could have affected comprehension
and therefore could have affected the results. It is
not clear how these factors (other than seasonality)
might have affected our results. They could have
produced a bias either toward more favorable or less
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favorable outcomes. Most likely, the bias could have
been different for each limitation, so most likely the
overall effect of these limitations was small.

Maternal recall was required for virtually all indicators
except for those in which information on the maternal or
child health car was extracted. This could have affected
the accuracy of our findings, but it is not obvious that the
findings would have been skewed to make the level of the
indicator more favorable or less favorable.

There is one possible bias that could have produced
more favorable results for at least a few of the indicators,
and that is the so-called favorability bias: some of the
respondents might have given answers that they thought
the interviewer (or the Project) wanted to hear rather
than what the true answer in fact was. This could have
skewed findings for such indicators as safe disposal of
child feces and handwashing.

Even after taking these limitations into account, we
think that our findings are sufficiently robust to support
our conclusion that the Project was effective in improv-
ing knowledge, practices, and care-seeking behaviors
related to maternal and child health.

Broader implications

The findings presented here support the value of the CBIO+
approach, particularly its emphasis on working directly with
communities in partnership so that they become capable of
improving their own health and particularly the health of
mothers and children. The community partnerships devel-
oped here enabled women to become more capable of taking
ownership of their own health and that of their children. Our
findings are remarkable not only because of the magnitude of
the increases in coverage but also because of the challenging
context in which the Project was implemented. The findings
are also remarkable because of the comprehensive set of popu-
lation coverage indicators that demonstrated notable improve-
ments. The CBIO+ approach used here deserves broader
application in reaching isolated and marginalized populations,
as we discuss further in the final paper of this supplement [22].

Conclusion

This assessment demonstrates that the Curamericas/
Guatemala Maternal and Child Health Project’s CBIO+
Approach has produced notable and substantive improve-
ments in the population coverage of a broad range of
interventions that were designed to address the epidemio-
logical priorities for mothers and children in the rural high-
lands of Guatemala. The findings suggest that the CBIO+
Approach used here has potential for further development
and for broader implementation, not only in Guatemala but
in many other challenging low-income settings around the
world.
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Appendix 1

Definition of indicators

Maternal and newborn care

Quality antenatal care: Percentage of mothers of children
0- <24 months of age who had four or more antenatal visits
with a skilled provider (doctor, nurse, professional midwife).

Tetanus toxoid immunization of mothers: Percent-
age of mothers with children 0- <24 months of age who
received at least 2 tetanus toxoid vaccinations before the
birth of their youngest child.

Iron/folate supplementation during pregnancy: Percentage
of mothers of children 0- <24 months of age who took iron tab-
lets or syrup for 90 days during their most recent pregnancy.

Knowledge of pregnancy-related danger signs: Per-
centage of mothers of children 0- <24 months of age who
could cite at least two pregnancy-related danger signs.

Delivery in a health facility: Percentage of children
0-<24 months of age whose births occurred in a health
facility (hospital, clinic, or Birthing Center).

Community obstetric emergency response plan: Per-
centage of mothers of children 0- <24 months of age who
reported that their community had in place an emergency
response plan that would provide transport for them and/
or their newborn child to the nearest health facility in the
event of danger signs during pregnancy, a difficult deliv-
ery, or danger signs during the post-partum period.

Provision of Essential Newborn Care: Percentage of
children 0- <24 months of age who received all three ele-
ments of Essential Newborn Care: thermal protection
immediately after birth, clean cord care, and immediate
and exclusive breastfeeding.

Active management of third stage of labor (ATMSL):
Percentage of mothers of children 0- <24 months of age
who received AMTSL during their most recent delivery:
a uterotonic drug; uterine massage; and controlled trac-
tion of the umbilical cord.

Knowledge of delivery-related danger signs: Percentage
of mothers of children 0-<24months of age who could
cite at least two delivery-related danger signs.

Post-partum visit for the mother and newborn: Per-
centage of mothers of children 0- < 24 of age who received
a post-partum visit from an appropriately trained health
worker within 2 days of delivery.

Knowledge of danger signs during the post-partum
period: Percentage of mothers of children 0- <24 months
of age who could cite at least two danger signs during the
post-partum period.

Knowledge of neonatal danger signs: Percentage of
mothers of children 0- <24 months of age who could cite
at least two neonatal danger signs.

Vitamin A supplementation for mother: Percentage of
mothers of children 0- <24 months of age who received
vitamin A supplementation within 2 months post-partum.
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Birth spacing and family planning

Knowledge of increased risk associated with a birth-to-
pregnancy interval of <24 months: Percentage of mothers
of children 0- <24 months of age who could cite at least
two reasons why having a birth-to-pregnancy interval of
<24 months is risky.

Current contraceptive use among mothers of young
children: Percentage of non-pregnant mothers of chil-
dren age 0- <24 months who are using a modern contra-
ceptive method.

Breastfeeding and child nutrition

Exclusive breastfeeding (0-<6months): Percentage of
infants 0- <6 months of age who were given only breast
milk in the previous 24 hours.

Vitamin A supplementation for child: Percentage of
children 6-<24months of age who received a dose of
vitamin A in the previous 6 months (according to the
child’s health card or maternal recall).

Infant and young child feeding for children 6- <24-months
of age: Percentage of infants and young children aged
6- <24 months fed appropriately during the previous 24 h.

Acute respiratory infection

Appropriate care seeking for pneumonia: Percentage of
children 0-<24months of age with chest-related cough
and fast and/or difficult breathing in the previous 2 weeks
who were taken to an appropriate health provider within
48 h of onset of symptoms.

Diarrhea prevention and case management

Use of oral rehydration therapy during a diarrheal epi-
sode: Percentage of children 0- <24 months of age with
diarrhea in the previous 2 weeks who received oral
rehydration solution and/or recommended home fluids.

Increased fluid intake during a diarrheal episode: Per-
centage of children 0- < 24 months of age with diarrhea in
the previous 2 weeks who were offered more fluids than
usual during the illness.

Increased food intake during a diarrheal episode:
Percentage of children 0- <24 months of age with diar-
rhea in the previous 2 weeks who were offered the same
amount or more food than usual during the illness.

Zinc treatment for diarrhea: Percentage of children
0-<24months of age with diarrhea in the previous 2
weeks who were treated with zinc supplements.

Childhood immunization
Measles immunization: Percentage of children 12- <24 months
of age who had received a measles vaccination, as verified on
the child health card.

Vaccination coverage: Percentage of children 12- <24months
of age who had received all required antigens and doses at the
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time of the survey (BCG, PENTA 1-3, polio 1-3, and measles),
as verified on the child health card.

WASH (water, sanitation and hygiene)

Regular point of use water treatment: Percentage of
households with children 0- <24 months of age that treat
water effectively and regularly.

Safe water storage: Percentage of households with chil-
dren 0- <24 months of age that store water safely.

Safe feces disposal: Percentage of households with
children 0-<24months of age that disposed of the
youngest child’s feces safely the last time s/he passed
stool.

Hand washing at critical times: Percentage of mothers
of children 0- < 24 months of age who washed their hands
with soap before food preparation, before feeding chil-
dren, after defecation, and after attending to a child who
had defecated.

Appropriate hand washing station: Percentage of moth-
ers of children 0- <24 months of age who lived in house-
holds with a designated place for hand washing with soap
and water.

Abbreviations

AMTSL Active management of the third stage of labor

BCG Bacillus Calmette-Guérin (vaccine against tuberculosis)

CBIO Census-Based, Impact-Oriented Approach

ENC Essential Newborn Care
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TT Tetanus toxoid (vaccine)
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