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Executive Summary
Maternal mortality in Pakistan, while its levels are not known precisely, is believed to be quite
high, at about 350-500 maternal deaths per 100,000 live births. Reducing maternal mortality is
one of the major objectives of the Government of Pakistan and is one of the Millennium
Development Goals to which the country is a signatory. The range of interventions required to
address maternal mortality includes the concept of safe motherhood, which simply means a
woman’s ability to have a safe and healthy pregnancy and delivery.
The ongoing problem of maternal and neonatal mortality and morbidity in Pakistan requires
innovative and cost-effective solutions that take the local context into account. The Safe
Motherhood Applied Research and Training (SMART) project is an operations research project
designed to develop and test interventions to reduce maternal and neonatal mortality in a
predominantly rural district of Pakistan. SMART was a three-year project funded by the
European Union, implemented in Dera Ghazi Khan in southern Punjab from November
2002 to October 2005, with a no-cost extension until October 2006. The original project officially
started on 1 November 2002 but was not launched until April 2003, due to delays in release of
funds.
The project was particularly influenced by international advancements in the field of maternal
and neonatal health, and incorporated the realities of the project site in Pakistan. The vast
majority of maternal deaths are attributed to delays in getting medical care when there are
obstetric complications, as described in the “three delay” model.1 The first delay is the delay in
making the decision to seek emergency care; it occurs at the household level and is mainly due
to the ignorance, lack of decision making authority and limited ability to pay for health care on
the part of women’s families and birth attendants (usually traditional midwives). The second
delay is in getting the mother to proper emergency care; it occurs at the community level
because of the absence of telephones and regular ambulance services, a particularly acute
problem in rural areas. The third delay is in actually obtaining appropriate care at the health
facility. It occurs at the hospital or health facility, and is largely due to non-availability of
trained staff, lack of supplies and equipment, and poorly organized emergency services that are
not prepared to deal adequately with emergency obstetric care.
The principal objective of the SMART project was to test the hypothesis that reducing the first,
second, and third delays, through a concerted effort, is significantly more effective than
reducing just the third delay alone. Prior studies of the three-delay model have tended to focus

1

See: S. Thaddeus and D. Maine. 1994. Too far to walk: Maternal mortality in context . Social Science of Medicine 38 (May):
1091-1110.
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on the first two delays2 or have argued that the third delay must be properly addressed before
attending to the first two delays.3
The three-delay model is also appropriate to addressing neonatal mortality. Here, however,
recent evidence 4 indicates that a strong program of home-based and community-based care at
delivery and during the neonatal period can have at least as strong an effect on neonatal
survival as improvement in facility-based care. Hence, the SMART project put substantial effort
in its community-based interventions on appropriate community-based care for the neonate.
The project incorporated the experience of two operations research studies conducted in
Balochistan and Punjab in Pakistan. The first was the Balochistan Safe Motherhood Initiative
(BSMI) project implemented by the Asia Foundation, which aimed to develop and test
community-based interventions to reduce maternal morbidity and mortality in rural Khuzdar
in Balochistan. The second study, implemented by the Population Council, tested an
intervention to improve the quality of care offered at public health facilities and by Lady Health
Workers (LHWs) through a training process that improves the manner by which providers
assess and address their clients’ needs.
The SMART project was implemented in three sites (two intervention sites in Dera Ghazi Khan
and one control site in Layyah district) and studied the impact of two different interventions,
one at the community level and the health facility level combined (CBI+HSI), and the other at
the health facility level alone (HSI), in comparison with each other and with the control area.
The project was developed with the expectation that the results would be used, replicated,
adapted, and scaled up nationally in Pakistan, as well as in other developing countries facing
similar challenges of reducing maternal mortality.
In site 1, in a randomly selected group of 60 communities, a substantial program of community
interventions took place, including community organization, support groups for women and
men, distribution of information and education materials, organization of transport, and
training of local dais (traditional birth attendants) and Lady Health Workers. This was in
addition to training of doctors and paramedics in health facilities, which applied to both site 1
and site 2. In this “community-based intervention” (CBI+HSI) site 1, perinatal mortality
declined by about 22 percent, which is statistically significant. This decline applied to both
stillbirths and early neonatal deaths, and did not occur in the (HSI alone) site 2 or the control
site 3. It is not clear which particular components of the intervention caused this decline, but it
2

Barket et al. 1997. “Modeling the first two delays of the "three-delays model" for emergency obstetric care in Bangladesh: a
choice model approach” Journal of Health and Population, Fall 1(1).
3
D. Maine and A. Rosenfield. "The AMDD program: history, fo cus and structure. Averting maternal death and disability."
International Journal of Gynecology and Obstetrics. 74(2) 2001: 99-103.
3
Zulfiqar A. Bhutta, Gary L. Darmstadt, Babar S. Hasan, Rachel A. Haws. 2005. “Community-based interventions for improving
perinatal and neonatal health outcomes in developing countries: a review of the evidence.” Lancet 365: 1087-98.
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appears likely that an innovative program of dai training had an important effect. On the other
hand, in-service training of doctors and paramedics in both technical skills and client-centered
counseling in site 2 did not in itself have a substantial effect in reducing perinatal mortality.
Although maternal deaths were reduced in all three areas, the numbers were far too small to be
statistically meaningful.
We conclude that a multi-faceted community-based intervention package can have a substantial
independent impact on perinatal mortality. On the other hand, single, short-term, in-service
training of providers did not have a similar effect in site 2. We believe that a more
comprehensive program than the one we were able to implement is required to improve
emergency maternal and neonatal care at the health facility level. We expect that such a
program, if successful, would have a strong synergistic interaction with a community-based
intervention.
An important message from the project for policymakers is that addressing all three elements of
the three-delay model are needed to address maternal and neonatal health and is indeed
possible. The results of the SMART project present a useful blueprint for how to address these
delays in a poor and vulnerable area of Pakistan. We suggest that if this can be done in a setting
such as DG Khan, with its logistical, cultural and other challenges, it can be replicated in most
places in Pakistan.
This report presents the overall structure of the intervention and the research findings of the
SMART project. The report starts by presenting an overall description of all activities conducted
under the SMART project, then presents the findings of the research and, finally, the lessons
learned, the major constraints faced in implementing the project, and ends with some overall
recommendations.
This report is the first of six SMART project reports. The five companion reports to this
overview present each component of this complex project in depth.5 The six SMART reports are:
SMART Report 1. Project Overview
SMART Report 2. The Interventions
SMART Report 3. Changes in Knowledge and Behavior of Women and Families
SMART Report 4. Knowledge and Behavior of Service Providers
SMART Report 5. Verbal Autopsies of Infant and Maternal Deaths
SMART Report 6. Formative Research on Maternal and Neonatal Health

5

These reports are available from the Population Council.
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Introduction
Rationale and aims
High maternal morbidity and mortality,
along with high perinatal mortality, are two
of the most serious health problems in South
Asia. An estimated 30,000 maternal deaths
occur each year in Pakistan; in other words
one woman dies every 20 minutes. Many
more women suffer from temporary or
permanent disabilities due to pregnancy and
childbirth. The maternal mortality ratio
(MMR) is believed to be around 350 per
100,000 live births, neonatal mortality is
about 48.9 per 1,000 live births and perinatal
mortality, based on hospital-based studies, is
92 per 1,000 births.
An integrated approach aimed at improving
reproductive health services is one of the
policies adopted by the Government of
Pakistan, and a number of intervention
programs and projects are currently being
implemented. However, there is a need for
developing and conducting communitybased and health systems research to
determine which interventions are most
effective in addressing the high maternal
and perinatal mortality and morbidity that
persists in Pakistan. Above all there is a need
for carefully collected measurable indictors
that assess the impact of various
interventions.

the danger for the mother and baby
increases with the passage of time until
appropriate treatment is started. There are
three delays that women can encounter that
exacerbate obstetric emergencies.6 The first
delay occurs at home and involves the
decision making process by the family as to
whether or not the woman should be taken
to a medical facility. Once the woman’s
family finally decides to seek treatment, the
second delay is encountered when the lack
of proper communication facilities and
transportation services hinders a woman’s
ability to reach a medical facility. Finally, the
third delay occurs upon the woman’s arrival
at the medical facility where there is often a
lack of skilled providers and/or appropriate
resources to treat her in a timely fashion.

Goal and objectives
The overall goal of the Safe Motherhood
Applied Research and Training (SMART)
project was to develop, implement, and
evaluate health and community-based
interventions to increase the utilization of
reproductive health services and to reduce
maternal mortality and morbidity in the
project implementation site.

A key factor in decreasing maternal,
perinatal, and neonatal mortality and
morbidity is improving emergency obstetric
care. Once an obstetric emergency occurs,
6

Thaddeus and Maine, op. cit.
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SMART Project Objectives
To empower women to take decisions and make choices regarding their own reproductive
health and to provide knowledge on safe motherhood issues including nutrition,
prenatal care, obstetric danger signs, safe delivery practices and family planning.
To mobilize and organize community resources to facilitate better utilization of existing
reproductive health services, particularly emergency obstetric care.
To improve the quality, availability, and accessibility of reproductive health services
To introduce a behavioral change in the manner providers assess the needs of their clients
and through a process of enforced information exchange meet their identified needs.

Table 1. Expected results from proj ect interventions (CBI + HSI areas)
Beneficiaries at
baseline
(number)

Target
(percent)

Value at
baseline
(percent)

275
17
160
280

100
100
100
100

0
0
0
0

Households with one or more persons attending support group

29,725

60

0

Married women of reproductive age
Saw SMART booklet
Knew 3 or more danger signs of delivery (unprompted)
Currently using contraception

40,720
50
14
17

0
7
12

Pregnancies in past year
Had one or more routine antenatal visit
Had 2 doses of tetanus toxoid vaccine

11,727
67
60

51
48

Deliveries in past year
Used trained attendant
Used clean delivery kit
Reported serious complications
Conducted in hospital

10,450
50
50
16
21

14
2
22
14

Newborns
Breastfeeding began within 4 hours
Bathed on day of birth

10,000
46
22

23
44

60/1000

81/1000

Indicator
Health-care providers: community and facility-based
Doctors / paramedics trained
Lady health supervisors trained
Lady health workers trained
Dais trained (traditional birth attendants)

Perinatal mortality rate
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Project Overview

The interventions addressed all three delays:
the first two delays were addressed through
community-based interventions (CBI), while
the third delay was addressed through
health services interventions (HSI). The
project was based on the hypothesis that
reducing all three delays would be
significantly more effective than reducing
the third delay alone. Project objectives are
shown in the box; each component had
specific objects and aims, described in the
following text. Expected targets are
presented in table 1.

Expected outcomes
The impact of the interventions is assessed
through the evaluation of process, output,
and outcome indicators. The expected
project outcomes are broadly summarized
here:

Expected results are presented in table 1.

Study design
The study design strategy tested two sets of
interventions (one at the community level
and another at the health facility level)
against a comparison site. Both of the
intervention packages were tested in the
district of Dera Gaza Khan (hereinafter
referred to as DG Khan), with Layyah being
the comparable and adjacent control site.
The first intervention package included a
combination of community-based
intervention (CBI) and health services
intervention (HSI) that addressed the
reduction of all three delays (in recognizing,
seeking and obtaining obstetric care), as
opposed to the second intervention package
that included only HSI, and addressed the
third delay alone.

Decrease perinatal mortality
Change community recognition,
acknowledgment and referral patterns in
obstetric emergencies7

Figure 1. Study design
Baseline

DG. Khan

Improve quality of obstetric care at public
health facilities8

Site 1
Site 2

Layyah

Site 3

Endline

CBI+ HSI

HSI
Control

Assess community-based compared to
facility-based interventions

7

Includes both community-based providers and community
members.
Includes obstetricians, doctors, nurses, midwives, lady
health visitors and health technicians at primary and
secondary public health facilities.

8

Figure 1 illustrates the overall study design.
In site 1 both health services and
community-based interventions were
implemented; only health services
interventions were implemented in site 2.

3
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Finally, 60 clusters in Layyah made up site 3,
the control site. The manner of site section is
described in detail in the following section.
The principal objective of the strategy of
having the three sites was to test the
hypothesis that reducing the first, second,
and third delays through a concerted effort
(as was done in site 1) would be significantly
more effective than reducing just the third
delay alone (as was done in site 2).
Baseline and endline surveys were
conducted in all sites to assess project
impact. The baseline surveys in households
and health facilities were completed two
months prior to implementation of the
intervention. Endline surveys were carried
out anywhere between four months and one
year following the intervention. In order to
detect effects on delivery outcomes, in most
cases at least six months had elapsed
between the conclusion of the intervention
and the endline survey.

4

In addition to baseline and endline surveys,
several process surveys were carried out
during the project. These included three
knowledge, attitude, and behavior (KAB)
surveys in households as well as a health
services assessment at the beginning and the
end of the project. Figure 2 shows where the
baseline and endline surveys and the process
studies fit into the overall study design. A
detailed timeline for all project activities is
included in appendix 3.

Figure 2. Timeline of SMART activities
Activities
Research activities
HSI
Training of LHWs/ Dais
Community mobilization

2003

2004

2005

2006

Site Selection and District Profiles
Site selection
The aim in site selection was to choose a
typical or an average district of Pakistan
that was predominantly rural and had an
adjacent district with similar indicators.
Furthermore, the two districts ought not to
be part of some of the focus districts of
other major initiatives launched by ADB,
UNFPA and other agencies. The rationale
for this approach was that we wanted to test
our interventions in a setting relatively
uncontaminated by other programs and
similar to most of the country so that
findings would be applicable almost
anywhere in Pakistan. This imposed
significant constraints on the choice of sites.
After excluding the predominantly urban
districts, a total of 94 districts were included
in a factor analysis and ranked by
development using the principal
components method. Major components
measuring development were: 9
Area per basic health facility
Population per basic health facility
Child-women ratio

- with access to piped water
- with access to electricity
- that own a television
Weighted factor score10
Dera Ghazi Khan and Layyah, a comparable
district bordering DG Khan on the opposite
side of the Indus River to the east, emerged
as median districts in the factor analysis.
After discussions and site visits, and based
on the factor analysis, DG Khan was
selected as the intervention area and
Layyah as the control area.
In DG Khan, 120 clusters (mouzas), each
having an average population of 2,000
(about 300 households), were randomly
selected from both the DG Khan and
Taunsa tehsil.11 The de-excluded (tribal)
area of DG Khan was not included in the
intervention.
The methodology for selection divided DG
Khan into two regions, tehsil DG Khan and
tehsil Taunsa. This was done on the basis of
availability of the District Headquarter
Hospital (DHQ) in DG Khan city and Tehsil
Headquarter Hospital (THQ) in Taunsa.

Proportion of women 10+ years of age
who were literate
Proportion of population aged 10 years
or more who were literate
Proportion of households:

9 Source: Pakistan population data sheet 2001. National

Institute of Population Studies.

10
A. Ghaus, H. Pasha and R. Ghaus. 1996. Social
Development ranking of districts of Pakistan. Paper
presented at the Annual General Meeting of the Pakistan
Development Economist, in Islamabad, 14-16 December
1996.
11
The District Census Report (1998) was used for the
selection of clusters. The lowest level for which
information was available was mouza/deh/village.
Therefore, a village was defined as a cluster for this
project.

Site Selection and District Profiles

Taking the DHQ and THQ as the center,
each region was then further divided into
circles, which were drawn at a 5 km. radius
concentric intervals from the hospital. Each
circle was further divided into eight parts. It
was ensured that in total 120 clusters were
selected from both tehsils, and that at least
one cluster would be selected from each of
the sub-circles. (Cluster names in appendix
1.) In the control area of Layyah, 60 clusters
were identified in a similar fashion. (Cluster
names in appendix 2.)
For the intervention, half of the 120 clusters
of DG Khan were randomly selected and
designated as site 1, the other 60 clusters as
site 2. The 60 clusters in Layyah made up
site 3.

District profiles

the east. As part of a general pattern of
poverty, social and population indicators
are weak, including education and health.
Table 2. Selected indicators for DG Khan
and Layyah districts, 1998 Census
Indicator

DG Khan

Layyah

Population

1,643,118

1,121,951

11,922

6,291

138

178

Percent urban

14

13

Literacy 10+, total
Male
Female

30
42
18

38
53
23

Percent with electricity

56

47

Percent with pipe or
pumped water

83

99

Percent with latrine

25

23

Land area (sq. km.)

Both Layyah and DG Khan districts are
relatively less developed in comparison to
Punjab as a whole. For some development
indicators, DG Khan is somewhat more
advanced than Layyah, but for others the
reverse is true. Some basic data on DG Khan
and Layyah districts, as of the 1998 Census,
are shown in table 2.
Dera Ghazi Khan. The district of Dera
Ghazi Khan, where both intervention and
control sites were located, lies in the
southern Punjab; it is poor and agricultural,
and shares borders with the other three
provinces of Pakistan. The area of 11,922 sq.
km. has difficult and varied terrain,
including plains, deserts, hills, riverbeds,
and mountains. The economy depends
largely on irrigation from the Indus River to
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Density (pop/sq. km.)

According to the 1998 Population Census,
the population of DG Khan is 1,643,118:
males 52.0 percent and females 48.0 percent.
The sex ratio is 108.2 males to 100 females.
About 13.9 percent of the population of DG
Khan is urban; 86.1 percent is rural. The
population density is 137.8 per sq. km. with
an average household size of 7.9. The
population of the de-excluded area is about
7 percent of the entire population; it covers
about 45 percent of the area of DG Khan.

Project Overview

Seraiki is the predominant language,
though Balochi, Urdu, and Sindhi are also
spoken in parts of the district.

population was 1,121,951: 51.6 percent
males and females 48.4 percent. The sex
ratio is 106.8.

The following maps of districts Layyah
showing the control clusters in green dots
and of DG Khan HSI+CBI clusters in red
dots, while HSI alone in blue dots.

About 12.9 percent of the population of
Layyah is urban; 87.4 percent is rural. The
population density is 178.2 per sq. km.
Predominate languages are Seraiki and
Punjabi.

Layyah. Also located in lower Punjab, the
district of Layyah covers an area of 6,291 sq.
kms. The terrain is mostly plains or desert.
According to the 1998 Census, the

Figure 3. Administrative and health infrastructure and map of Layyah

Administrative units
Tehsil
Union council
Mouza

3
52
720

Health infrastructure
District headquarter hospital 1
Tehsil headquarter hospital
2
Rural health centers
3
Basic health units
42
MCH center
1
LHW
516
LHS
14
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Site Selection and District Profiles

Figure 4. Administrative and health infrastructure and map of DG Khan
Administrative units
Tehsil
Union council
Mouza
Municipal committee
Town committee

2
59
826
1
1

Health infrastructure
District headquarter hospital 1
Tehsil headquarter hospital
1
Rural health centers
9
Basic health units
54
MCH centers
06
Dispensaries
35
LHW
1,400
LHS
27

LEGEND
CBI+HSI Clusters
CBI Clusters
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Interventions
The SMART interventions were implemented
from July 2004 to May 2005 and comprised
both health services (HSI) and communitybased activities (CBI) to address the three
delay model.12

intervention activities that took place during
the project.

Figure 5. Three delay model14

Before implementing the interventions,
formative research was conducted on issues
of maternal and neonatal care. Formative
research is described in appendix 4.13
It is known that once an obstetric emergency
occurs the danger for mother and baby keeps
increasing with the passage of time until
appropriate treatment is started. Taking into
consideration the three-delay model, this
project aimed to address all three delays.
Figure 5 illustrates the three delays and
increasing danger associated with the
passage of time during an obstetric
emergency.

Figure 6. Intervention activities

Figure 6 illustrates the relationship between
project intervention and the three delay
model.
The first two delays, which occur at the
household and community levels, were
addressed through the community-based
intervention (CBI), while the third delay at
the health facility was addressed through
health services interventions (HSI). The
numbers in figure 6 represent the
12

Details of health services interventions and communitybased intervention are provided in SMART Report 2. The
Interventions.
13
Results of the formative research are provided in SMART
Report 6. Formative Research on Maternal and Neonatal
Health.

The strategy was to implement health
services interventions in all 120 selected
clusters in DG Khan, which would improve
the scope, quality, and utilization of
government health facilities for maternal and
14

From Thaddeus and Maine, op. cit.
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neonatal care. Additionally, CBI was to be
implemented in only 60 of the 120 clusters to
increase the awareness of men and women
about maternal and neonatal care and to
organize transporters to help reduce the
second delay. Developing a liaison between
the health facilities and communities was also
part of the CBI strategy. No intervention was
implemented in the comparison site.

Community-based
interventions
Community-based interventions were
implemented in the 60 clusters in site 1 of DG
Khan. CBI included mobilizing community
members, with a strong education
component, and training community service
providers (dais and LHWs).
The community-based intervention package
addressed the first and second delays of the
three-delay model through (1) community
mobilization and education and (2) training
community-based service providers.

Community mobilization
The aim of community mobilization was to
achieve the following:
Empower women through Information,
Education and Empowerment for Change
(IEEC) material and raise awareness about
maternal and newborn health
Involve men to play a positive role in
seeking care in case of obstetric and
neonatal emergencies
Organize communities and mobilize
community resources to facilitate prompt
referral of obstetric and neonatal

10

emergencies to an appropriate public or
private health facility
Develop a liaison between village health
committees and health facility staff
Organize transport system and develop a
referral mechanism with DHQ, THQ and
private health facilities that provide
comprehensive emergency obstetric and
neonatal care
Mobilizing a rural community toward
healthy practices, especially for the health of
women, is a difficult task. A woman in a
rural area is expected to carry out all her
normal household activities, even at the
expense of her own health. When it comes to
pregnancy, the issue is supposed to be
managed only by the women; there is no role
for the men in the household, even the
husband. Keeping this in view, community
activities were carried out for both males and
females to increase the awareness of families
and community members of obstetric and
neonatal health care and emergencies.
The Population Council conducted
community mobilization activities in 38
clusters through seven teams (each team =
two females and one male); while in 22
clusters, the National Rural Support Program
(NRSP), a subcontractor, was working
through two teams and their community
workers.
It was believed that culturally sensitive and
relevant information and education initiative
would lead to a reduction in maternal and
neonatal deaths. In planning the project and
meeting with community members of DG
Khan, it was also determined that such
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information and education would also
empower the people of the area, especially
women. To represent both the need for
empowerment in this community and the
empowering ability of information, the
project gave considerable energy and time to
IDENTIFICATION OF INFLUENTIAL WOMEN

Identify influential persons
The Population Council field team visited the
different pockets of their clusters and
completed a questionnaire about the
influential people, LHWs, and most popular
dais in the area. They also tried to identify the
mode of transport in the community that
could be used in an obstetric emergency,
particularly at night. Based on this, a list of
influential persons, male and female,
including dais, LHWs, and drivers was
prepared for each of the intervention clusters.
Meet with influential persons

the development of IEEC material
comprising a booklet and cassette for both
males and females, and an antenatal care card
(ANC) card for pregnant women. 15 These
were produced using material from the BSMI
project16 and combining it with information
collected through formative research. The
cassette was translated into three languages
spoken in the clusters: Seraiki, Balochi, and
Urdu.
To create awareness and to educate women,
husbands and other family members at a
household and community level, the
following activities were conducted in each
cluster for males and females (separately).

Each influential person was visited and asked
if they were willing to be involved with the
project. Those who were willing were asked
to arrange a meeting with about 60-70
percent of the community people. During this
process, data on the local population,
households, currently pregnant women, etc.
were collected.
Conduct community meetings
A community meeting was then arranged
with the help of influential members of that
village, including nazims and councilors. At
least one person from each household was
invited to attend the meeting.
COMMUNITY MEETING

15

Details of development of IEEC material are given in SMART
Report 2. The Intervention; formative research is described
in SMART Report 6. Formative Research on Maternal and
Neonatal Health.
16
Balochistan Safe Motherhood Initiative, see preface to this
report.
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The purpose of this meeting was to introduce
the Population Council and the SMART
project to the community and also to
establish a village health committee that
would be responsible for ensuring that all
project activities were carried out effectively.
During the community meeting, a
chairperson, record keeper/cashier,
facilitators (responsible for moderating the
health education group sessions/support
groups) and local transporters, who could be
used in emergencies, were identified.
Establishing an emergency obstetric and
neonatal care fund (EmONC-F) was also
done during this session.17
A total of 612 village health committees (337
male; 275 females) were formed.
Orientation and training18
Village health committees. A one-day session
was conducted for village health committee
members to orient them to SMART activities,
the booklet and the cassette. Their
responsibilities were discussed and they were
also taught how to manage these activities.
(See also developing liaisons below.)

Facilitators. Three-to-four day training was
given to facilitators (males and females
separately) on how to conduct support group

17

People in the community were told about two options for
dealing with monetary needs at the time of delivery,
especially in case of an emergency. Most chose the second
option in which household members contributed within their
own household over 7-8 months (weekly, monthly, whatever)
to the fund that would be used if an emergency arose.

18

All village health committee members and facilitators are
volunteers.
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FACILITATOR TRAINING

sessions using the IEEC cassette and booklet.
During these sessions, aspects of the clientcentered approach were discussed (e.g.,
gender issues, self-awareness and
communication skills). Hands-on activities
and participant involvement was an
important part of this training. Role-plays
helped demonstrate the three delays and
facilitators’ important role in reducing them.
For females, proper techniques for newborn
care (e.g., drying, warming, resuscitation of
baby and cord cutting) were demonstrated.
A total of 2,276 facilitators (1,017 males; 1,259
females) were trained to conduct support
groups using the booklet and audiocassette
for raising awareness of the community
members regarding reproductive health
issues.
Drivers. Once drivers agreed to participate,
they were given a one-day orientation to the
project and their role in reducing the second
delay. (See also developing liaisons below.)
Training of 211 private transporters was
carried out.

Project Overview

Develop liaisons

TRANSPORTERS LIAISON WITH HEALTH FACILITY

VHC with health facilities. To facilitate the
_______________________
community in accessing health services, the
teams tried to develop liaisons between
VHCs and the staff of health facilities.
The aim was to develop a closer working
relationship between the community and
health facilities, to clarify the doubts and
fears of the community and to make facility
staff aware of the problems faced by the local
people. This forum was also used to discuss
how to increase utilization of the health
facilities. Liaisons of VHCs from 32 clusters
were established with health facilities.
Drivers with health facilities. Their
_________________________
orientation also included developing liaison
with the staff of both public and private
health facilities so that when transporting
emergency obstetric and neonatal cases,
transporters would know where to go and
whom to contact. This was done whenever
the transporters had free time. Liaison of 168
transporters with public health facilities, and
142 transporters with private health facilities
was established.

LIAISON OF VHC WITH HEALTH FACILITY

Organize transport system
In an attempt to reduce the second delay,
transporters and drivers were identified
during the community meeting and
sensitized to the various obstetric
emergencies that can occur and how timely
referral and transport to an appropriate
health facility could save the lives of mothers
and newborns. Their orientation and liaison
have been described. In addition, efforts were
made to ensure that transporters would
charge subsidized and previously agreed
upon rates when transporting obstetric or
neonatal emergency cases.
Conduct support groups
After satisfactory completion of training, each
facilitator had the responsibility for
conducting one or two support groups for ten
to twelve community members. About six
sessions (2-6 days each) were conducted,
depending on people’s availability.
Information was provided on maternal and
neonatal health using the pictorial IEEC booklet
and cassettes. At the end of the sessions,
participants were given a booklet and
cassette to keep.
We were not able to apply the same
community mobilization strategy in all the
clusters because of cultural differences,
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family feuds, residential status, and caste
systems. Therefore the project had to adapt
its strategies to the specific needs of the
particular groups and areas. (Alternate
strategies for community mobilization used
are given in appendix 5).

Figure 7. Training given to communitybased service providers
Training

Dais

In all, 11,874 men and 21,731 women
attended the support group sessions.

LHW

CCA+Technical
CCA

Assessment
To assess the impact of community
mobilization activities, and to ensure that
support groups and transport systems were
working properly, follow-up activities were
conducted. To assess progress, facilitators
and both male and female support group
members were interviewed through a
structured questionnaire.

Train community-based service
providers
The second CBI activity was the training of
health care providers working at the
community level (dais and LHWs) in order to
improve the quality of care being provided to
mothers and neonates. Figure 7 illustrates the
training given to LHWs and dais.

Initial

Refresher

In general, the aim of community-level
provider training was to achieve the
following:
Improve dais’ skills so they would be (1)
more receptive to the needs of their
clients and (2) know and use better
maternal and neonatal health care
techniques and practices
Improve LHWs’ (1) clinical knowledge
and skills and (2) communication and
interpersonal skills to bring about a
behavioral change in how they deal with
their clients
Dai training
Dais are the key people performing most of
the deliveries in rural Pakistan and will
probably continue to do so for a long time.
Unfortunately, dais do not have formal
training and have learned many incorrect
practices (e.g., poor hygiene, etc.) from other
community dais or family members. They are
also reluctant to refer emergency cases until it
is too late to save the life of the mother and
child.
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Technical

Project Overview

The eight-day dai training program was
developed to address these deficiencies.
Dais who met the requirements for training
and participated were mostly above 50 years
of age with about 20 years of experience. As a
result, they were very rigid in their views and
practices. Initially, during the trainings their
attitude towards change was not positive.
Later they became much more motivated and
enthusiastic and their learning capability
improved.
Specific objectives of dai training was that
dais would be able to:
Recognize their strengths and weaknesses
and become self-aware
Identify their attitudes, prejudices, and
behavior so as to bring about a positive
change in themselves
Communicate more effectively
Increase their awareness regarding
gender and its link with health outcomes
Provide antenatal and postnatal care and
advise clients
Recognize danger signs that occur during
pregnancy, delivery, postpartum period
and in the newborn; and make referrals
to appropriate health facilities (make
arrangements)
Use aseptic measures for conducting
delivery and use safe delivery kits, if
available

Provide appropriate immediate newborn
care (e.g., warming, cutting cord, etc.),
and give advice to mother on importance
of colostrum, breastfeeding and
immunization
Dai training included technical knowledge
and skills as well as a strong component on
the client-centered approach. The training
methodology was participatory, involving
case studies, role-plays, presentations, and
brain storming sessions. Models were used
for clarification and to provide hands-on
training for critical issues (e.g., conducting
delivery, artificial respiration, resuscitation of
newborn, etc.). Practice involved actual
clients when possible.
The client-centered approach concept is
about giving respect and importance to
clients. Through the acronym SAHR
(salutation, assess, help and reassure), which
covers the steps providers should go through
with each client, dais are taught how to
interact with their clients, while assessing
and addressing client needs
CARE OF NEWBORN
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TEACHING POWER DYNAMICS

During training, dais were also introduced to
the staff of the nearest referral health facility
in order to develop a liaison and feel
comfortable when referring clients.
Upon completion of the training, each dai
was provided with a pictorial booklet that
illustrated the salient features of training, and
five clean delivery kits.
Keeping in view that one-time training is not
sufficient to bring about a sustainable change
in behavior and practice, all trained dais were
visited after at least 4-6 months. The main
objective was to assess dais’ knowledge
retention of the initial training after six
months and the skills and practices they had
adopted for maternal and newborn care.
During the visit, discussions were also held
on the problems they encountered in
implementing the skills and practices they
had learned, and how these could be
addressed.
Each dai was visited and interviewed using a
structured questionnaire. She was also asked
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to identify the most recent client whose
normal delivery she had conducted along
with one woman whom she had referred to
a health facility for some
obstetric/newborn complication.
Interviews were conducted with these
clients (preferably two for each dai) in
order to check whether the information
given by the dai about the method of
delivery, care of newborn, use of safe
delivery kit, etc., was correct. The woman
was also asked to give her opinion about
any change in the behavior and practices of
the dai after training.
After analyzing the results of the follow-up, it
was felt that the dais needed some revision
and reinforcement in certain technical areas.
A two-day refresher training was organized
for all available dais.
Training of LHWs
Two different trainings, CCA and technical,
were conducted for LHWs and their
supervisors. These trainings were conducted
at RHCs, BHUs, THQs, or the public health
facility nearest to their workplace.
Client-centered approach. This training was
_______________________
similar to the one provided to the health
facility staff. However, the case studies, roleplays and video used were adapted to be
appropriate to LHW’s job description and
training.
Technical training. A seven-day training was
________________
conducted to improve the technical skills of
LHWs in providing maternal and newborn
care. Role-plays, case studies, brainstorming
and demonstration techniques were

Project Overview

employed to impart this training. Models and
charts were also utilized to help develop
manual skills.
A video, Maan Aur Mamta, developed by the
National Committee on Maternal Health was
shown to familiarize participants with the
complications that may occur during
pregnancy, and the importance of timely
referral to an appropriate health facility.
During this training, dais from the concerned
LHW’s area, were invited. Discussions were
held to develop a better working relationship
between the two community-based provider
groups, and to help mitigate any fears or
misunderstandings.

monthly meeting with their supervisor at the
respective BHU/RHC/THQ. It was during
these meetings that a post-test questionnaire
(same as given before training) was
administered to all trained LHWs. This
questionnaire was also given to LHWs in
non-intervention areas to determine the
difference in knowledge between those who
had received training and those who had not.
Three focus group discussions with LHWs
were also held to see what aspects of their
training they found useful in their job, what
difficulties they faced in implementing their
newly acquired skills, and how these
difficulties could be resolved.

After about six months of training, all trained
LHWs were visited to assess their retention
of knowledge. Every month, LHWs have a
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Health services interventions

Training health facility staff

The health services intervention was initially
aimed at increasing the capacity of only
public health facilities to function at an
optimum level by ensuring that the skills and
attitude of service providers who provide
maternal and neonatal care were improved.
Later in the project, however the importance
of involving the private sector service
providers was realized. This was done to
increase the scope of MNH services as in the
entire district there was only one public
health facility, the DHQ, where
comprehensive emergency care was
available (with the required gynecologist,
anesthetist, blood transfusion services and
functional operation theater). Furthermore,
the THQ hospital, and many RHCs and
BHUs did not have a female service
provider.

Different types of training were organized for
service providers (doctors and paramedics19),
male and female, working in RHCs, BHUs,
MCH centers and for the staff of DHQ and
THQ who were responsible for dealing with
obstetrical and neonatal emergencies The
health managers were also provided training.
Figure 8 shows the types of training
conducted for different personnel.

The content of the health services
intervention included:
Training a team of health personnel
(gynecologist, anesthetist, pediatrician
and ward nurse) from DHQ and THQ in
comprehensive emergency obstetric care
Training doctors and paramedics in the
client centered approach
Improving the technical skills of health
personnel in providing maternal and
neonatal care
Training managers of health and
population welfare departments in
leadership, supervision and client
focused services

Figure 8. Health services training
Training

EmONC

Team of gynecologist,
pediatrician,
anesthetist,
OT technician, ward
nurse, private
practitioners

Technical

Doctor
Paramedics

Comprehensive emergency obstetric care
training
Comprehensive EmOC training was
designed to develop the capacity of DHQ and
THQ Taunsa hospital staff in the provision of
comprehensive emergency obstetric and
neonatal care. One team from the DHQ,
comprised of a gynecologist, anesthetist,
ward-nurse and theatre technician, received
training at the Pakistan Institute of Medical
Sciences (PIMS) Islamabad. It was not
possible to train a team from THQ Taunsa, as
there was no gynecologist, and no female
doctor.

19

18

CCA

LHVs, nurses, midwives, health technicians and dispensers.

Leadership
and clientfocused
services

District
health
managers
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However, it was realized that complete
reliance on public health facilities for referral
was not feasible due to over-burdened and
insufficient staff and equipment in the public
sector. In order to increase access to
emergency obstetric and neonatal care
services, four gynecologists and three
pediatricians from the private sector were
identified both in DG Khan and Taunsa.20
They were requested to provide care to
women and neonates referred to them
through Population Council-trained
dais/LHWs and from the intervention area
on a priority basis. They were also requested
to subsidize their fee.
To improve the skill of these four
gynecologists, a seven-days training was
specially organized at PIMS. This training
primarily focused on the latest techniques in
dealing with obstetric complications,
including hands-on practice.
Client-centered approach training
The objective of this six-day training was to
create a change in the manner in which
service providers deal with their clients and
to help them provide more client-centered
services. This includes teaching the provider
how to become more self-aware, to improve
interpersonal communication skills, and to
use a conceptual framework called SAHR in
helping clients meet their reproductive needs.
The SAHR framework (salutation,
assessment, ask, help, and reassurance)
concentrates on building rapport with clients,
holistically assessing their needs, and
20

Doctors in DG Khan were identified through our working
with them. Doctors in Taunsa were identified through
community and staff of the THQ.

offering help and reassurance by providing a
range of options to the clients while allowing
clients to select the best option through a
process of negotiations. The training also
Sensitizes providers about the influence of
society in creating gender roles and how
gender discrimination in turn has detrimental
effects on women’s health. Providers are also
sensitised to the power dynamics within
households that impact upon women’s health
and are made to appreciate the importance of
empowering clients through sharing health
information in an atmosphere of equality.
The training was conducted using a manual
prepared by the Population Council for
trainers: A Client-Centered Approach to
Reproductive Health: A Trainers Manual.
Technical training
The technical training was implemented in a
ten-day program for which three separate
manuals (maternal care, neonatal care, and
basic skills) were prepared. It mainly
involved updating of clinical knowledge and
skills required for providing prenatal, natal,
and postnatal care, and identifying high-risk
conditions. In addition, the training dealt
with the latest interventions for newborn care
to reduce neonatal mortality and morbidity.
The participants visited different
departments of the DHQ, especially the
Gynecology and Pediatric wards, to become
acquainted with the latest procedures being
performed. They visited the Reproductive
Health Services Center (RHSC- A) of the
Population Welfare Department, along with
an NGO, the Marie Stopes clinic, to
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VISIT TO DHQ

Training
at community level. Table 3
__________________________
summarizes the training at the community
level.
Table 3. Community-level training, by type
of trainees and content

familiarize themselves with nongovernment
services being offered.

Leadership and client-focused services
Training managers was also important for the
health services intervention. A workshop,
Strengthening District Health Systems through
Leadership and Client Focused Services, was
organized for managers of different levels
within the district health system. This
workshop provided an orientation to the
concepts of leadership and supportive
supervision. The paradigm of client-centered
services and how this could lead to
improvements in quality of care, was also
discussed in five-day training.

Target
(%)

Identified

Trained

Technical MNH

100

160

154

Lady health
supervisors

Technical MNH

100

17

14

Lady health
workers

CCA

100

160

142

Lady health
supervisors

CCA

100

17

16

Dais

Technical/CCA
(initial)

100

280

288

Dais

Refresher

75

216

184

Trainees

Content

Lady health
workers

We were able to fully implement our
intentions with regard to training at the
community level. All LHWs serving in the
project area were given both technical
training and training in client-centered care.
In each community, an average of 4-5 dais
who were especially active and recognized
by the community were also trained. Since
these two cadres are generally the only health
care providers resident in a village, we
effectively provided training to nearly all
professional resident health care providers in
the 60 CBI communities. There is evidence
that this training had positive effects on the
MANAGERS’ WORKSHOP IN ISLAMABAD

Project implementation
Community based interventions
Community based interventions were of two
main types: (1) training of community based
health workers and (2) community
mobilization, education and community
organization.
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knowledge and, at least among the dais,
behavior of the trained providers.21
Community
mobilization. Table 4
_______________________
summarizes the activities undertaken under
the community mobilization component.
Table 4. Numbers of activities
implemented in support of community
mobilization in the CBI area
Activity
Village health committees established
Support group facilitators trained
Participants in one or more support
groups

Female
275

Male
337

Health services interventions

1,259

1,017

21,731

11,874

Provider training.22 Training conducted for
________________
the purpose of improving health services in
both HSI and CBI + HSI areas is summarized
in table 5.

Transporters trained

211

Transporters linked with health facilities
Public
Private

168
142

VHCs linked with health facilities

Lady Health Workers were trained per
community. Thus, during the relatively brief
period of the intervention, a substantial part
of each community was reached through a
variety of mechanisms. Moreover, the
problem of social fragmentation of mouzas
was effectively addressed by working in
several sub-communities, or “pockets” in
each mouza.

32

In addition, nearly 30,000 educational
booklets and 24,000 audio cassettes (in both
Seraiki and Balochi) were distributed, mainly
for the support groups, and nearly 4,400
antenatal cards were distributed to pregnant
women.

Table 5. Training for health services
improvement
Target
(%)

Identified

Trained

Technical

100

287

104

Doctors
and
paramedics

CCA

100

287

201

Specialized
ob/gyn

Comprehensive
EmOC

100

8

8

Managers

Leadership and
client-focused
services

100

15

13

Trainees

Content

Doctors
and
paramedics

All this represents a considerable density of
community mobilization activities. For
example, on average each community
(mouza) consisted of about 5,400 people or
873 married women of reproductive age at
the baseline. On average, in each such
community about 10 village health
committees were constituted, 40 facilitators
were trained. 560 men and women attended
one or more support groups, and 3-4
potential transporters were identified and
trained. In addition, about 4-5 dais and 2-3
22

21

Finding discussed in Result section of this report page 36-37

The details of the effect on knowledge behaviour of
services providers is written in SMART Report 4. Knowledge
and Behavior of Service Providers.
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Dissemination and Replication
Dissemination of SMART
activities
The project site was selected with extreme
deliberation. The project was intended to
ensure that once the results were available,
it would be adapted and replicated at the
sub-national and national level. We
disseminated the information and results at
several levels and in different forums. The
aim was for audiences, beyond the ones
already cognizant of the project, to learn
about its design, successes and constraints.
The project dissemination began at the local
level of Dera Ghazi Khan to ensure that the
community, where the project was
carried out, was informed of its results.
DISSEMINATION AT ISLAMABAD

ADVOCACY SEMINAR AT DG KHAN

Earlier an advocacy seminar in DG Khan
was held with the objective of introducing
the project activities to the district
government officers, health managers,
collaborating departments, other
organizations, and NGOs. The district
nazim, director general health and other
officers attended the full day seminar.
A national level dissemination was held in
Islamabad, 10 April 2006, which included a
variety of audiences including
policymakers, donors, academics, and
program managers.
A large number of guests attended this
event, including the Federal Secretary,
Ministry of Health, Mission Director of the
European Union, USAID representatives,
researchers, academicians, scholars,
representatives of various NGOs and other
organizations working on related issues.

Dissemination and Replication

A number of posters and papers describing
the SMART project intervention have been
presented by Population Council research
staff at important academic and research
forums, such as Aga Khan University, Asia
Pacific Conference and Population
Association of Pakistan.

Replication activities
Replicating the maternal and neonatal
health interventions is critical for reducing
maternal and neonatal mortality and
morbidity as well as achieving MDG-5.
Issues of how to utilize lessons learned from
the SMART project were at the forefront of
the project design, as were plans for
replicating the activities.
In the present scenario of Pakistan there is a
dearth of skilled birth attendants especially
in rural areas. A new cadre of community
midwives is expected, but it may take some
time to implement and even longer to gain
community acceptance. Until this new cadre
is in place and functioning, dais will
continue to do most of the deliveries in
Pakistan hence there is a need to train them
especially in clean delivery practices and to
assess obstetric and neonatal emergencies
and make timely referrals to appropriate
health facilities.
After presenting the midterm results from
the follow up of dais, several organizations
requested the Population Council to
conduct ‘SMART dai’ training and training
of their trainers.
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As a result, this training of dais, which is a
departure from previous technical training,
has become a widely recognized model
combining several elements that appear to
have a profound impact on dais.
The SMART dai training is both innovative
and inspirational in that it has not only a
technical component but also includes a
strong element of behavior change. It breaks
down the traditional hierarchical models
and creates an atmosphere of equality
between the facilitators and trainees.
The unsolicited and frequent demand from
outside organizations and groups for
training of dais in this approach is
encouraging. Some illustrations of the
diffusion of these trainings to important
national institutions and projects are
described below:
National Rural Support Program – dai
training
On the request of the National Rural
Support Program, one batch of eight dais
from Rajanpur were given an eight-day
training course.
Human Development Foundation – dai
and other training
Human Development Foundation is a nonprofit organization working in preventive
health care, mass literacy and grassroots
economic development. In health, they aim
to build the capacity of their staff so they
can address maternal health issues,
specifically the reduction of MMR. HDF
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works in all four provinces of Pakistan and
AJK.
HDF requested the Population Council to
train their trainers who could provide
training to their entire staff of dais. The
Population Council trained their trainers in
two steps.
Step 1. A six-day training course in the
client-centered approach was given to all
HDF medical and paramedic staff,
including LHWs working in eight different
regions in Pakistan. A total of 20
participants (five doctors, eight LHVs, and
seven LHWs) attended the training.
Step 2. Ten-day training was conducted for
10 LHVs, to enable them to train dais using
the trainer’s manual. During this period,
adult learning techniques were also

discussed including various teaching
methodologies, especially those used for
illiterate persons. An opportunity was also
given for them to observe a full training of
dais (HDF had invited eight dais from
different regions and with different
languages). These trainers in turn will
initially train about forty dais in their areas.
Their scope of work is likely to expand
much more in the future.

PAIMAN- Training of dai trainers
The Population Council organized a twoweeks training of dai trainers (for 20 LHVs)
from the ten PAIMAN districts (Pakistan
Initiative for Mothers and Newborns) from
6-18 November 2006. This training included
a component of the client-centered
approach. These master trainers in turn are
expected to train about 1,500 dais in the ten
PAIMAN districts.
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Research
A large component of the project was
conducting research to assess the impact of
the intervention both at the health facility
level and the community level. In this
context, baseline and endline household
surveys were conducted both in DG Khan
and Layyah.
In addition to the baseline and endline
surveys, several process surveys were
carried out during the project. Three household
surveys to assess the knowledge, attitudes
and behavior (KAB) of married women of
reproductive age regarding maternal and
neonatal health were conducted at the
baseline, mid-term of intervention, and
endline.
Health Services interventions assessment
was also done before and after the health
services intervention to determine the
interventions impact on the quality of care
being provided in public health facilities.
The remainder of this section describes the
research design and methodologies in more
detail.

Household survey

determinants of maternal, perinatal, and
neonatal mortality and morbidity.
Listing of households was done first of all in
the 120 clusters of DG Khan along with 60
clusters of Layyah, after which random
sampling was used to identify households
to be interviewed.
INTERVIEWING WOMEN

Teams
Fieldwork was performed by six teams;
each team included one supervisor, five
interviewers and one male logistic
coordinator (one male was needed because
the area/society is very conservative, and in
some areas people were quite hostile and
did not allow the interviewers to enter the
house without the permission of a male).

Baseline survey
The baseline survey recorded the prevailing
levels of selected safe motherhood
indicators, assessed the health seeking
behavior practices for reproductive health
issues, and collected information on the

Methodology
Sample size
The main objective of the SMART project
was to reduce the maternal mortality ratio
(MMR) for which over 100,000 households
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would have been required to measure the
MMR. As it was not possible to conduct
such a large survey with the resources
available, a proxy indicator for measuring
MMR, perinatal mortality (PNMR) was
suggested. On the basis of existing perinatal
mortality rates and the proposed 30 percent
reductions in those rates (with a 95 percent
confidence level and 80 percent power), a
sample size of 7000 households was
proposed for each area.
Sample size calculation

women of reproductive age from selected
households were eligible for inclusion in the
study.
Control area (Layyah)
In the control area, clusters were selected
with probability proportional to size (PPS)
at first stage. Equal number (120
households) of households was selected by
using systematic random sampling at the
second stage. All married women of
reproductive age from selected households
were eligible for inclusion in the study.

PNMR (p)=85 per 1000 births; Reduction (d)
30% of p; confidence level (1-a) 95 percent;
Power (1-b) 80 percent; design effect (2.0).

The number of interviews conducted and
households visited are shown in table 6.

Sampling methodology

Table 6. Coverage of household baseline
survey

The two stages cluster sampling technique
was applied. At the first stage, clusters
(villages) were selected and at the second
stage, households were selected from each
selected cluster. For the selection of clusters
at the first stage and households at the
second stage, two different sampling
methodologies were applied in the two
districts. However, it did not affect the
probability of a household’s selection for
the survey.
Intervention area (Dera Ghazi Khan)
At the first stage, the clusters were selected
by using simple random sampling (SRS)
technique. At the second stage, an equal
proportion (20 percent) of households were
sampled from each selected cluster by using
systematic random sampling. All married

District
DG Khan
Layyah
Total

Households
covered

Number of MWRAs
interviewed

Live
Birth

11,729

16,374

3,970

7,004

7,039

1,531

18,733

23,413

5,501

Endline survey
To assess the impact of the communitybased interventions, a final household
survey was conducted from mid-January
2006 until mid-May 2006.23 The coverage is
summarized in table 7.
Table 7. Coverage of household endline
survey
District
DG Khan
Layyah
Total

Households
covered

MWRA

Live
Births

12, 012

17,345

4,509

7,085

6,997

1,732

19,097

24,342

6,241

23
Results of the survey are written in SMART Report 3
Change in Knowledge and Behavior of Women and Families.
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At the baseline, mid-project, and endline,
independent sub-samples of the main
households survey sample were asked
questions in more detail regarding
knowledge, attitudes and behavior related
to MNH.
In this survey, a sub-sample (10 percent of
the total sample) of married women aged
less than 50 years were asked about their
knowledge of danger signs of pregnancy,
delivery and postpartum and neonatal care.
Specifically, they were asked about the
signs and symptoms that need immediate
treatment or consultation from a medically
trained professional during each of those
periods.
The survey also collected information about
intervention and women’s participation in
these activities. Table 8 gives the number of
households visited and the number of
interviews completed with married women
of reproductive age (MWRA) for all three
surveys.24 (Main findings in result section of
this report.)

24
Detailed results are presented in SMART Report 3.
Change in Knowledge and Behavior of Women and Families.

KAB-III

1068

1431

1451

1793

1410

704

623

-

-

675

661

1772

2054

1251

1799

2085

2064

Total

Number of interviews
completed with MWRA

DG Khan

Number of interviews
completed with MWRA

District

Layyah

Number of households
visited

KAB-II
Number of households
visited

KAB-I
Number of interviews
completed with MWRA

An assessment of knowledge, attitude and
behavior (KAB) regarding safe motherhood,
reproductive health, and care of the
newborn among women of reproductive
age was done so as to determine the impact
of the intervention.

Table 8. Knowledge, attitude and
behavior (KAB)

Number of households
visited

Knowledge, attitude and
behavior

1403

KAB II was not conducted in Layyah
because no intervention was done there.

Verbal autopsy
During the baseline survey, 9 maternal, 102
infant and 196 neonatal deaths were
reported in DG Khan. The causes of death
of these mothers and newborns were
assessed using the verbal autopsy
methods.25 Interviews were conducted
using a structured questionnaire to find out
the cause of death and health seeking
behavior in each case. For every death, two
to three interviews were conducted with the
persons who were present at the time the
death occurred.
A total of 25 interviews for maternal deaths,
and 757 interviews for neonatal and infant
deaths were conducted by seven teams,
each comprised of two females and one
male.

25

Details of the survey are presented in SMART Report 5.
Verbal Autopsies of Infant and Maternal Deaths .
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Health services assessment
To assess the services being provided in
public health facilities and to measure the
impact of the health services intervention, a
baseline and endline survey was conducted
at different levels of health facilities.

conducted the health services assessment in
both Layyah and DG Khan. A total of 76
public health facilities were visited. Table 9
shows the facilities visited by type and
numbers.
Table 9. Health facilities visited at
baseline
DHQ

THQ

RHC

BHU

Civil
Hospital

Total

DG Khan

1

1

8

35

1

46

Layyah

1

2

3

23

1

30

Total

2

3

11

58

2

76

District

Endline survey
To assess the impact of the Health Services
Intervention, an endline survey was
conducted of the health facilities where the
staff had been provided with CCA and
technical trainings. The survey was not
conducted in Layyah due to financial
constraints.

Baseline survey
A situation analysis of health care facilities
was conducted at both DG Khan and
Layyah. This was done to assess the basic
and comprehensive emergency obstetric
and neonatal care being provided in terms
of staff, equipment, supplies, and quality of
care.
Two teams comprised of one doctor, one PC
staff member, and three interviewers
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Most of the team members who conducted
the initial HSA survey were responsible for
completing this survey as well. Details of
the various facilities visited are given in
table 10.
Table 10. Health facilities visited at
endline
District

DHQ

THQ

RHC

BHUs

Total

DG Khan

1

1

8

20

30

Total

1

1

8

20

30

Results
The SMART project was conceived as an
operations research project to determine the
effects of two different approaches to
improving maternal and neonatal health, to
be evaluated against a control area.

Knowledge of danger signs during
pregnancy and the neonatal period, based
on unprompted response, suggests an
improvement in knowledge in the CBI+HSI
site.

The findings from this project are
encouraging in terms of improving
understanding about which interventions
might improve the three delays that women
facing obstetric emergencies experience in
the Pakistan. The overall results suggest
that the community-based interventions do
have a demonstrable positive effect on
maternal and neonatal health behaviors and
outcomes.

Finally, changes in behavior, based on the
KAB survey results, demonstrate some
improvement in skilled birth attendance,
the use of clean delivery kits, and early
initiation of breastfeeding in the CBI+HSI
site.

There are several main outcomes to
highlight in terms of results. The first is that
the data show a statistically significant
decline in perinatal mortality concentrated
in the CBI+HSI intervention site. This
finding is encouraging and worth following
up.
The second is that the LHW trainings seem
to have had positive effects on women’s
knowledge, and dai training has had
positive effects on their knowledge and
practice. Data suggest improvements in
both maternal and newborn care as a result
of the dai training.
Third, attendance in the support groups is
associated with improved knowledge and
practice in several areas.

The rest of this section will describe these
and other results in more detail.
As described in the previous section, a
substantial program of research activities
was undertaken to ascertain these effects. In
this section we describe the results of the
project in terms of this research design.
First, we will describe the situation at
baseline. Second, we will describe the
project intervention activities in terms of
their possible effects on the “HSI” and “CBI
plus HSI” areas, with process evaluation
data, where available, on how effectively
the interventions were implemented. Third,
we will compare the changes in knowledge
and behavior in each of the three sites, with
analysis relating the changes to exposure to
the interventions at the individual level.
Fourth, we will look at the primary outcome
indicator, the perinatal mortality rate, in
each of the three sites. Finally, we will draw
all this information together to conclude
what has and has not been accomplished.
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Status at baseline
Development indicators in SMART
project areas
The SMART baseline survey of 2004
provides some detail on development
indicators in the rural areas of the two
districts, shown in table 11.
Table 11. Selected development
indicators, by site, 2004
Indicator

Site 1

Site 2

Site 3

46.2

47.1

56.7

Pucca house construction (%)

18.4

15.4

23.9

Electricity (%)

71.5

69.1

59.4

Flush toilet (%)

30.7

26.8

36.0

Own television (%)

18.7

15.8

17.7

Own radio (%)

25.2

22.1

18.2

Own motor transport (%)

20.2

19.3

16.1

MWRA literate (%)

12.2

11.6

19.8

Mean age at marriage (SMAM)

18.3

18.2

25.4

6.5

6.6

5.0

Own agricultural land (%)

Total fertility rate

Perinatal mortality rate*
81.4
67.0
92.4
SMAM = singulate mean age at marriage, a synthetic
estimate adjusting for respondents who may become
married, but are not yet married
* The sum of stillbirths plus early neonatal deaths, per 1000
live births plus stillbirths

These indicators are generally rather poor
by Pakistani standards. The two study areas
in DG Khan are consistently comparable
across all indicators, indicating that the
randomization of the 120 communities into
60 for each site was successful. However,
there are some substantial differences
between DG Khan and Layyah districts for
several indicators. Ownership of household
assets favors Layyah in some cases, DG
Khan in others. Literacy is noticeably higher
in Layyah than in DG Khan. Also, the
fertility transition is further advanced in
Layyah than in DG Khan; women in Layyah
marry later and have fewer children.
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Another important factor is language, as an
indicator of ethnicity. Both districts include
a majority of Seraiki speakers. In DG Khan a
minority – about 11 percent in the SMART
project areas – speak Balochi, indicating
Baloch tribal background. Broadly
speaking, the Baloch are less educated,
more traditional, and more resistant to
outside influences than are the Seraiki
speakers. In Layyah, there is a somewhat
larger minority – about 36 percent – of
Punjabi speakers, mostly from families who
immigrated to the area within the past two
generations and who are somewhat better
educated and more modern than the Seraiki
speakers. Hence in data analysis, language
is an important indicator.

Health system
The public health system in DG Khan
follows the standard pattern under
devolution. The District Health office, in DG
Khan town, is headed by an Executive
District Officer (Health), and oversees a
system of health units comprising one
District Headquarter Hospital, one Tehsil
Headquarter Hospital, 9 Rural Health
Centers (of which 8 served one or more
project communities), 54 Basic Health Units
(of which 35 served the project area), 6
MCH centers, and 35 Dispensaries. As of
the baseline Health Services Assessment,
only the District Headquarters (DHQ)
Hospital was able to provide
comprehensive emergency obstetric care,
and no facility had a neonatal ICU.
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With RHCs and BHUs combined, there
were 63 primary health care centers in DG
Khan covering an average population of
about 30,000 per center.
The RHCs and BHUs were reasonably well
staffed according to standards. RHCs are
expected to have a Senior Medical Officer, a
Medical Officer, a Woman Medical Officer,
and supporting staff; at the time of the
baseline HSA, all physician positions were
posted, and present on the day of the
(unannounced) visit in all but one center.
BHUs are supposed to have a Medical
Officer; of the 35 we visited, 34 had the MO
posted, of whom 26 were present on the day
of the visit. Only one of these, however, was
female. On the other hand, there were
important weaknesses in the standards of
the facilities, especially at the BHU level,
and stockouts of essential medicines were
common.

Maternal and neonatal health
Maternal and neonatal health care in the
project area, as in Pakistan generally, is
poor. As table 12 shows, 85 percent of
deliveries in the project area in DG Khan
take place in the home, compared with 76
percent in Layyah.

Table 12. Selected maternal and
neonatal health indicators by project
site, 2004
Indicator (percent)

Site 1

Site 2

Site 3

51.0
15.3

49.0
15.1

41.4
12.5

Tetanus toxoid (1+)

59.1

55.9

60.1

Iron supplements

35.4

32.0

31.8

Place of last delivery
Home
Public facility
Private hospital
Other

85.2
4.5
9.7
0.6

84.9
4.8
9.7
0.6

76.4
6.3
17.0
0.2

Attendant at birth
Traditional birth attendant
Female relative
Skilled birth attendant
Other

67.0
18.0
14.4
0.5

65.7
19.6
13.8
0.9

70.2
4.5
16.2
1.2

Routine antenatal care visits
One or more
Three or more

Contraceptive prevalence

11.8

9.8

16.1

Neonatal mortality rate

47.0

49.3

49.0

Home deliveries are almost always
conducted by dais or by female relatives, in
both districts. About half of pregnant
women in DG Khan – fewer in Layyah –
made at least one visit for antenatal care,
but only about 15 percent went for three or
more visits. Around 60 percent received at
least one tetanus shot, of whom the great
majority received two shots. About onethird in each intervention site received some
iron supplements. Contraceptive prevalence
is low, particularly in DG Khan.
Both availability and quality of services
were limited, as was the knowledge of safe
maternal and neonatal health practices in
the population. Qualitative studies
indicated that women had poor knowledge
of such essential issues as clean delivery,
excessive bleeding with delivery, keeping
babies warm, and giving colostrum. The
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dais, who conduct most deliveries, often
had significant amounts of modern
knowledge; about half had received some
modern training, and many were familiar
with modern delivery concepts, but few
appeared to believe or practice those
concepts. The few facilities offering
emergency obstetric care were located only
in DG Khan town, which is difficult to
access from most project communities.
There was no neonatal intensive care unit
and few health staff of any kind had been
trained in neonatal care.
Mortality rates derived from the baseline
survey were somewhat lower than expected
on the basis of national information. Infant
and neonatal mortality rates were 79 and 48
per thousand live births, respectively,
similar to prevailing national estimates.
Given the relatively low levels of
development in these rural areas, however,
one would have expected mortality to be
higher than the national average. About 4
percent of deliveries resulted in stillbirth.
Sample sizes for the household surveys,
although large, were not large enough to
obtain reliable indicators of maternal
mortality. However, the rate calculated on
the basis of pooled data was 236 per 100,000
live births, with a 95 percent confidence
interval of 128/100,000; that is, from 108 to
364. This is substantially lower than most
national estimates, which range from about
300 to 500 per 100,000 live births. It is
possible that mortality – especially maternal
mortality, which has not been reliably
measured for many years – is in fact lower
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than current estimates suggest. Verbal
autopsy results on 298 infant deaths and 9
maternal deaths found frequent
mismanagement by providers as well as
inappropriate and delayed care seeking by
families.
From this package of interventions, we
expected that in the CBI+HSI areas
substantially more women would know the
danger signs for pregnancy, childbirth, and
neonates; would receive effective antenatal
care; would be delivered under more
hygienic conditions and with improved
immediate care for the neonates; would
seek care in case of serious complications;
and would therefore be subject to lower
maternal and neonatal mortality. In the
“HSI only” area we expected improved
quality of care and perhaps clinic
attendance, which might have resulted in
increased delivery at health facilities and
hence reduced mortality; but since these
effects would also be operating in the
CBI+HSI areas, we anticipated that the
overall effect would be less.

Changes in health services,
knowledge and behavior
Health services
Health services were evaluated primarily
through before and after Health Services
Assessments (HSA). In these, we obtained
information on changes in facility status for
some factors that we attempted to change –
notably, change in technical knowledge and
skills, and change in “client centered”
treatment of clients – and in factors that we
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were not much involved in, such as
adequacy of facilities, equipment and
medicines, and staff posting and
availability.
Provider knowledge. We asked four
__________________
complex questions which we thought
particularly important for MNH care, at
both baseline and endline. Nearly two years
after training, those trained in the SMART
project had noticeably higher proportions
with high scores on all questions than those
not trained. Interestingly, those receiving
only CCA training scored about as well as
those receiving both CCA and technical
training. (However, each of the four
question topics was discussed in some
detail during CCA training.)
Client - centered treatment. To ascertain
changes in client-centered treatment, we
observed 202 client-provider interactions in
all types of facilities. These facilities were
visited without prior notification, but the
providers knew they were being observed.
The observers were the same at both
baseline and endline, and had themselves
received CCA training.
We noted behavior in 56 categories. By
endline, nearly all behaviors were rated
higher than at baseline, sometimes
dramatically so. However, there was no
consistent association with whether that
provider had attended CCA training.
Changes in facilities and staffing. It is
difficult to derive indicators for health
facilities, medicines, and staffing that are

both simple and useful. But review of the
detailed data obtained in the HSA suggests
that there have been some improvements in
these areas between baseline and endline,
which in general are not due to SMART
inputs. In such areas as availability of
utilities (electricity, water, functioning
toilet), privacy, separate counseling space,
etc., noticeable but modest improvements
took place. Availability of medicines was
poor at the baseline and did not improve
overall, but for matters relating to maternal
and neonatal health it improved somewhat.
Staffing was quite positive at both baseline
and endline; most postings were filled
according to standard, and most posted
staff (including physicians) were present on
the day of our (unscheduled) visit. There
was, however, little change between
baseline and endline. On the whole, it may
be said that the system of public health
facilities improved during the period of the
project, but not in ways, or to a degree, that
would be expected to result in significant
declines in mortality.

Knowledge
Assessment of project success in imparting
knowledge at the community level was
primarily through knowledge of danger
signs during the antenatal period, at
delivery, during the postpartum period,
and for neonates, in the period immediately
after birth and during the first 7 days of life.
For each period respondents were asked
what danger signs they knew (spontaneous
knowledge) and for those of a list of danger
signs being solicited but not named
spontaneously, whether the respondent
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believed that each item was a danger sign
(probed knowledge). There were no items
on the list that were not danger signs, so we
could not tell the extent to which
respondents were just assuming the named
items must be danger signs. In any case, the
levels of probed knowledge were so high as
not to be analytically useful, so we will
concentrate on spontaneous knowledge.

of placenta; prolonged labor (>12 hours);
and bleeding before labor begins.
Differences among sites at baseline were
small and inconsistent, i.e., no site showed
consistently higher or lower baseline
knowledge. For all periods except
postpartum, the greatest increase was in site
1, and generally site 2 showed greater
increases than site 3.

Table 13 shows changes in the proportion of
respondents who could spontaneously
identify three danger signs by intervention
site and by KAB round.

Why would such substantial increases have
occurred in site 2, and especially in site 3?
We know of no factors that should have
caused such rapid increases in actual
knowledge, although more modest
increases could well have occurred in the
ordinary course of development over two
years. After ruling out several possible
causes of bias in the survey methodology,
we are left with the speculation that the
interviewers at endline, being more skilled
and experienced, may have been more
patient and perhaps more encouraging of
response, and hence brought out a higher
proportion of the real knowledge of the
respondents at endline than at baseline.

Table 13. Percentage of women
identifying three or more danger signs at
baseline and endline, by childbirth
period and site

Endline

Site 3
Baseline

Endline

Site 2
Baseline

Endline

Childbirth
period

Baseline

Site 1

Pregnancy

8.8

34.9

8.5

24.9

9.4

16.4

Delivery

6.8

18.3

6.3

11.2

7.0

13.5

Postpartum
(mother)

4.3

10.4

2.6

5.2

6.9

12.7

Immediate
neonatal

12.9

35.6

15.6

27.3

13.6

19.3

Neonatal within
7 days

14.7

48.5

12.1

35.7

12.0

29.1

In all sites and periods, there was a
substantial increase in the spontaneous
reporting of three or more danger signs.
The top three unprompted danger signs
during pregnancy that were reported were:
heavy vaginal bleeding; severe abdominal
pain; and swelling over face. The top three
unprompted danger signs during delivery
that were reported were: delay in delivery
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If so, we can suppose that this bias would
be the same in all three sites, and therefore
take a “difference of differences” approach
to analysis. That is, if we assume that site 3
represents a combination of differential
survey bias and non-program-related real
knowledge increase, the difference in
increase between site 3 and the other two
sites might represent program effects.
Figure 10 shows these “difference of
differences” for sites 1 and 2 (site 3 is by
definition zero) for each childbirth period.
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Figure 10. Difference in increase of
knowledge of pregnancy, delivery,
postpartum period and newborn danger
signs, in sites 1 and 2 compared with 3
25
20

19
17

17

15

community knowledge (including husband
or other family member attending support
groups).
Figure 11. Proportion of women who
know at least 3 danger signs of
pregnancy, delivery, postpartum period
and newborns, by number of support
group meetings attended
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Behavior
There were several key behaviors we
sought to change, and for which data are
available from the KAB surveys. These
behaviors are shown in Table 14.
Table 14. MNH-related behaviors, by
survey round and study site
Baseline

Endline

Site 3

Endline

Site 2
Baseline

Site 1
Endline

We can clarify the linkage between the
SMART project and knowledge in the
CBI+HSI areas by relating increases in
knowledge to attendance at support groups
and exposure to IEEC materials. Figure 11
shows knowledge of danger signs
according to whether the respondent had
attended no support group, one, or more
than one. Except for knowledge of
postpartum signs, women attending more
than one support group had substantially
more knowledge of danger signs than
women who had not attended. However,
women not attending support groups still
showed higher knowledge than women in
the control area, possibly because of shared
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Baseline

Figure 10 shows higher increases in site 1
than the control area for all periods, with
the difference quite substantial for
pregnancy, and both neonatal periods. The
differences between site 2 and the control
site is less consistent and generally smaller.
Hence it appears that the education
activities in the CBI+HSI communities have
made a substantial difference in knowledge.

35

30

1+ antenatal visits

51

58

49

53

41

56

2+ tetanus shots

48

48

46

44

54

60

Iron tablets rec’d

35

34

32

31

32

41

Delivery in facility

14

19

15

15

23

26

Skilled birth
attendant*

14

55*

14

20

24

28

Clean delivery
kit**

3

34

2

7

4

3

Newborn bath
st
after 1 day

56

44

32

49

13

19

Breastfeed within
23
38
4 hrs
* Includes project-trained dais.
** Proportion of home deliveries.

17

25

19

11

Behavior (%)
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On the whole, these data show little
evidence of program effect, except for
delivery by skilled attendant (because it
includes project trained dais), use of clean
delivery kits, and early initiation of
breastfeeding. For care during pregnancy,
in fact, it appears that there was more
progress in Layyah than in the project areas
in DG Khan.
However, it is important also to look at
behavior within site 1 according to degree
of contact with project activities, notably
attendance at support groups, exposure to
educational materials, and delivery by
project trained dais. Figure 12 shows
selected aspects of behavior according to
whether the respondent attended more than
one support group, one, or none. Women
who attended, especially those who
attended more than one group,
Figure 12. Percent of pregnant women
according to health behavior indicators,
by support group meetings attended
100
80
60

20

43

38
25

Village MNH services
In the CBI+HSI communities, the
Population Council also trained all lady
health workers and many dais. With regard
to LHWs, there is some evidence that the
training increased LHW visitation rates; the
proportion of women visited by LHWs
during the previous 2 months in the
CBI+HSI site increased by 54 percent,
statistically significant and noticeably
greater than the increase in the other 2 sites
(figure 13).
Figure 13. Percent of women visited by
LHW during previous 2 months at KAB 1
and 3, by site

50

46
40

group, (s)he nearly always received IEEC
materials, although there were a significant
number of women who did not attend
support groups but had seen or received
IEEC materials.) However, the differences
are modest; the tendency for women
directly exposed to project education efforts
to adopt positive practices was not
sufficient to make a difference in the
CBI+HSI area generally.

100
31

29

24

25

18

18

21

80

Antenatal care (3+visits)

Never

TT shots

Once

Iron tablets

Skilled attendant at birth

More than once

40

59

54

60

0

35

49

44

40

20

were more likely than those who did not to
adopt positive behaviors; similarly, women
who received IEEC materials tended
towards better practices. (Attendance at
support groups and receipt of IEEC
materials were closely correlated; if a
household member attended a support
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0
Site 1

Site 2
KAB 1

Site 3
KAB 3

There is also evidence that those visited by
LHWs had greater knowledge of danger
signs for pregnancy and neonates, but not
for delivery or the postpartum period.
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visited received antental care, compared
with 30 percent of those visited. However,
there were no differences in practices
related to tetanus toxoid, iron tablets, or
skilled attendant at birth. Bringing pregnant
women to facilities for antenatal care is an
important part of the LHW’s job; but this
does not necessarily lead to better MNH
care in other ways.
There seem to be significant improvements
in delivery and newborn care as a result of
the dai training. A special operations
research study (with non-EU funding)
compared the knowledge of 276 dais
trained by the project between August 2004
and May 2005 with 255 untrained dais with
comparable characteristics in non-project
areas. Fieldwork was conducted between
June and September 2006, i.e., an average of
19 months after the dai training. On a
considerable variety of both simple and
complex knowledge questions, preliminary
analysis shows that the project trained dais
were far superior to the untrained ones. On
a basic examination given before and after
training and again during the OR project,
the project trained dais averaged 83 percent
correct answers after 19 months, compared
with 49 percent for comparable but
untrained dais. Similarly the trained dais
were far better in detailed skills testing.
Trained dais reported much better practice
than untrained dais, including such
important matters as use of dai kits and
other clean practices, immediate
breastfeeding, and management of difficult
breathing. On each of 13 indicators, clients
reported better practice on the part of the

trained dais. The trained dais were also 50
percent more likely to refer, and there are
indications that their referrals were for
better reasons. Overall, it is very probable
that improved management for both
mothers and newborns as a result of dai
training might have reduced maternal and
perinatal mortality in the CBI+HSI
communities.

Health care seeking in emergency
Women were asked about maternal and
neonatal complications for deliveries during
the past year. Self-reporting of
complications was very common in both
rounds; over 80 percent in each site in
round 1, and nearly 70 percent in each site
in round 2, reported some complication
during pregnancy. For most individual
complications, the declines were
substantially greater. These reported
declines, which also occurred for neonates,
probably represent some form of
ascertainment bias. Declines were generally
greater in site 1 than in the other sites, but
due to fragility in the data, we cannot
ascribe this to the project.
Conversely, the proportions of women
seeking treatment for complications rose in
all sites, presumably because recording of
complications was more selective. Table 15
shows overall proportions seeking care in
case of potentially serious complications at
different stages, by site and survey round.
Complications at delivery and during the
early neonatal period were most likely to
result in attempt to seek care; for delivery,
around two-thirds or more sought
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treatment for potentially serious
complications, and for neonates with any
complications during the first week, around
90 percent sought care. There was no
consistent variability by site.

infant deaths are still of interest. Table 16
shows numbers of relevant vital events.
Table 17 shows the corresponding rates,
with 95 percent confidence intervals where
useful.

Table 15. Proportions seeking care in
case of potentially serious complication,
by childbearing cycle, site and round

Table 16. Vital events recorded by
household survey in previous 12 months
at baseline and endline, by study site

Endline

34

48

41

46

149

150

455

418

70

62

62

81

86

231

218

82

57

74

79

68

64

224

200

Neonatal
deaths

94

75

97

96

75

69

266

240

Mortality

Postneonatal
deaths

60

47

62

41

47

35

169

123

The ultimate goal of the project was to
reduce maternal and neonatal mortality.
Since sample sizes were insufficient to
measure maternal mortality, we chose
perinatal mortality (stillbirths plus early
neonatal deaths per 1,000 live births) as our
key indicator, but maternal, neonatal and

Infant deaths

154

122

159

137

122

104

435

363

3

2

4

2

13

8

Delivery

66

68

64

66

75

81

Postpartum

40

54

40

55

48

71

Neonatal, 1st
92
90
93
93
92
week*
* Proportion seeking care for any complication,
spontaneously reported

90

Stillbirths*

88

Early
neonatal
deaths

Maternal
deaths

1946 1969
127

6

4

Endline

5443

141

170

Endline

5501

136

2001

Perinatal
deaths

Endline

End-line

Baseline
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Total
Baseline

Endline
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Site 3
Baseline

Baseline

Pregnancy

Vital event
Live births

Baseline

Stage of
childbearing cycle

Site 2
Baseline

Site 1

Site 3

Endline

Site 2

Baseline

Site 1

1955 1531 1542

* 22 weeks gestation or more

Infant mortality rates at baseline were
comparable to estimates for Pakistan

Table 17. Vital rates and selected 95% confiden ce intervals at baseline and endline, by
study site
Site 1
Vital rate
Perinatal mortality rate
(Confidence interval)

Baseline

Site 2

Endline

Baseline

Site 3

Endline

Baseline

Total

Endline

Baseline

Endline

81.7

63.4

66.6

69.8

92.7

92.5

79.5

74.0

71-94

54-74

55-81

59-82

80-107

80-106

74-87

68-80

Stillbirth rate

42.3

35.1

30.1

30.7

50.4

53.3

40.3

38.8

Early neonatal mortality
rate

41.2

29.2

37.6

40.3

44.6

41.5

40.8

36.7

Neonatal mortality rate

47.2

38.5

49.3

49.0

49.1

44.7

48.5

44.0

Infant mortality rate

72.2

67.1

77.0

71.9

72.4

66.8

73.9

68.7

206

152

102

261

130

236

147

Maternal mortality ratio*
300
* Maternal deaths per 100,000 live births
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generally, and declined in all sites during
the project period, the decline
not statistically significant. Neonatal
deaths are generally slightly over 60 percent
of all infant deaths, as might be expected.
However, declines in perinatal mortality
were concentrated in site 1, and occurred
for both components, i.e., stillbirths and
early neonatal deaths. The decline in the
perinatal mortality rate is statistically
significant taking sample design into
account; no other mortality changes are
significant.

maternal deaths were observed at endline
than at baseline in all sites, although the
numbers do not approach statistical
significance. It is possible that maternal
mortality is relatively low in these areas
given their level of development, or that
national estimates are overestimated, or that
numbers are misleading due to small
sample sizes.

Discussion
Achievements against expected
results
Table 18, in the format of table 1, shows the
achievements in relation to initial
expectations.

Maternal mortality is relatively low
compared with most national estimates in
all sites at baseline and endline. Fewer

Table 18. Project results compar ed with initial expectations*
Indicator
Number of doctors/ paramedics trained (sites 1
and 2)
Number of LHS trained

Target

Value at
baseline

Value at
endline

Percent
achieved

275

0

201**

73

17

0

14

82

Number of LHWs trained

160

0

154

96

Number of dais trained

280

0

288

103

Percent households with 1+ persons attending
support group

60

0

37

62

Percent seen SMART booklet

50

0

66

132

Percent know 3+ danger signs at delivery
(unprompted)

14

7

18

129

Percent currently using FP

17

12

13

20
44

Percent pregnancies with 1+ antenatal visit

67

51

58

Percent pregnancies with 2+ TT injections

60

48

48

0

Percent deliveries with trained attendant (incl.
SMART dais)

50

14

55

114

Percent deliveries with clean delivery kit***

50

2

34

67

Percent pregnancies with reported serious
complications

16

22

15

110

Percent deliveries conducted in health facility

21

14

19

71

Percent newborns breastfed within 4 hours

46

23

38

65

Perinatal mortality rate
60
81
63
* Results from CBI+HSI area unless otherwise specified. Some baseline data adjusted from original computations.
** For CCA training only; technical training = 104.
*** As a proportion of home deliveries.

86
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Quality of data
Mainly, this analysis depends on the
Household Survey (including the KAB) and
the HSA. The Population Council has
considerable experience in conducting both
these types of studies, but not in the
particular area of maternal and neonatal
health. Regarding the Household Survey, in
areas of previous Council experience, such
as demographic data (including mortality)
and socio-economic indicators, the results
were generally in conformance with
expectations, were internally consistent, and
contained few anomalies between rounds.
For variables relating to MNH knowledge
and behavior, however, there are evident
problems. Major changes took place
between rounds in all areas regarding
knowledge of danger signs, serious
complications, and use of health care
facilities in all three sites that we cannot
explain, and that complicate analysis of
results.
Our interviewers were carefully trained and
supervised, and data quality procedures
were carefully observed; we believe our
data are of sound quality. Our
questionnaires were mainly adapted from
instruments used in other studies. It is
suggested that these methods should in
future projects be subjected to the level of
verification that demographic and SES
indicators have undergone. Research in
MNH would benefit from methodological
work to develop a well-tested and verified
set of MNH question sets and indicators for
general use in Pakistan.
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Our strong impression is that the results of
the survey regarding MNH knowledge and
behavior in general are not commensurate
with the enthusiasm and testimonials of
improved knowledge and practice elicited
in our follow-up evaluations. If that is true
then it is possible that there has been more
change in knowledge and practice than has
been elicited by our survey mechanisms.

Interpretation
The SMART project succeeded in
implementing a community level project in
the CBI+HSI area of considerable intensity,
with particular focus on community
education and training of community
providers, i.e., dais and LHWs. This
intervention package might well have led to
declines in maternal and neonatal mortality
by increasing the proportion of mothers and
neonates with serious emergencies who
seek appropriate and timely help, and for
neonates by improving home care at and
after birth. While there is evidence
that perinatal mortality declined in the CBI
communities, the changes in knowledge
and practice that would be expected to lead
to this result are not convincing. There are
several possible explanations, for example:
The measurements of knowledge and
practice were not sufficiently accurate or
precise to pick up real and important
changes where they occurred.

Project Overview

Perhaps while general changes might
not have occurred, there may have been
improvements in the management of
those few cases that might otherwise
have led to death. Here the most likely
possibility is that the project trained
dais, whose practice has substantially
improved, may be referring more often
and more effectively, that families are
better able to determine when genuine
emergencies occur, and that they are
more likely to be willing to seek
emergency care when needed.

Some combination of the above.
In the HSI only area, little convincing
change can be demonstrated in knowledge,
practice, or mortality. We conclude that a
single round of training of facility-based
personnel, including technical and clientcentered care training as well as
management training of high-level
personnel, is not sufficient in itself to make
a significant difference.
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Conclusions
The alarming problem of high maternal and
neonatal mortality and morbidity in
Pakistan requires innovative and costeffective solutions that take the local context
into account. The SMART project was
designed to compare interventions that
address the three delays against a control
area through a solid research base.
In a relatively short period of time of three
years, the project results suggest that
addressing all three delays is the best
approach to addressing the problem of
maternal and neonatal mortality and
morbidity in Pakistan. More importantly,
the project shows that declines in perinatal
mortality are possible in a period as short as
three years and in a setting as challenging
as Dera Ghazi Khan. Further, the project
presents concrete interventions that have
worked reasonably well in improving
community knowledge and behaviors and
to a lesser extent health systems.

Limitations and constraints
There were some important constraints to
achieving results in this project that need to
be considered before drawing conclusions.

Design constraints
Too little time
One is that the time was rather short to
expect major changes in behavior. The
intervention took place roughly from mid2004 to mid-2005, and the endline survey
was conducted in early 2006. Hence many

women who delivered in the six months
prior to the survey may not have been
exposed to the interventions during their
pregnancy.
Conservative attitudes and fragmented
communities
A second constraint, while generally
applicable in Pakistan, seems to have been
particularly acute in DG Khan: the social
fragmentation of communities. We had
expected that training a few facilitators in
each mouza would be sufficient to
eventually cover the whole community.
However, it was quickly found that most
women were reluctant to operate outside
their small “cluster”, defined by kinship,
ethnic group and socio-economic status. On
average, a mouza in the CBI area contained
about 23 identifiable “pockets”, for which
separate structures needed to be created for
education and motivation. This not only
increased the time and cost needed to
implement the community mobilization
component of the project, but also doubtless
prevented conventional wisdom from
permeating beyond narrow boundaries.
Need for follow up
Perhaps more important, there was little
follow-up after the intervention. Once
mothers’ support groups were carried out
in a community, project staff did not return
in any systematic way. This was by design;
the hypothesis was that intensive one-time
education and training would be sufficient
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to change the basic views and practices of
the community in a way that would
continue indefinitely. This may not have
been well advised; as some literature
suggests, it may be necessary to maintain
follow-up and reinforcement over
substantial time, both for education and for
training.
Need for health systems
strengthening
Finally, it is likely that changes in MNH
behavior will remain seriously constrained
unless and until there is greater
improvement in the communities’ options
for formal health care than the SMART
project was able to effect. We did not, for
example, work in a major way with the
District Department of Health to strengthen
emergency obstetric or neonatal care
facilities and services, partly because
funding was not sufficient. It is widely felt
that improved health care, especially for
emergencies, needs to be combined with
improved education and practice at the
community level to have an optimal effect
on maternal and neonatal mortality and
health.

Implementation constraints
In addition to the constraints imposed by
the project design, the project faced several
major constraints both at the health facility
and the community levels. Some of these
constraints were administrative while
others were more substantive in nature.
Documenting these constraints is important
for improving the likelihood that SMART
interventions are scaled up. The major
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constraints faced during implementation of
the intervention were:
Community-based constraints
The people of DG Khan, especially in rural
areas, are very conservative and have
strong traditional practices and cultural
values which makes it very difficult to
change their health seeking behaviors and
practices. Therefore, it required more time
and effort to make them realize the
importance of healthy practices for maternal
and neonatal care. Moreover, as the
members of these communities are very
poor and cannot afford the transportation
and hospital expenses of even public health
facilities, it was difficult to change their
views about seeking medical help in the
case of an emergency.
DG Khan is an agricultural society and the
livelihood of people mainly depends on
cotton picking, wheat harvesting, and rice
sowing. Women actively participate in these
agrarian activities. It was therefore very
difficult to collect women to act as
facilitators or to sit in support groups. Many
women indicated that since these
agricultural activities were their only
sources of livelihood, their children would
go hungry if they decided to forego their
duties and attend these support groups.
Similarly, men are busy in fields or in doing
business during the daytime. Due to this,
intervention took longer even though the
teams tried to visit communities in the
evening or very early in the morning.
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The terrain of DG Khan is difficult and
some areas become inaccessible with the
rise of the water level in the river during the
rainy season. During the implementation
phase, there were unusually heavy rains
due to which most of the areas became
inaccessible. People of the community were
upset as their houses were flooded and
extensive repair work was required. Each
time there was rainfall, at least 3-4 days of
project time was lost.

technical training of health facility staff
could not be completed due to similar
administrative constraints from the health
department.

While these constraints hampered the
implementation of activities, especially
Community Mobilization activities, to the
full satisfaction of the SMART project team,
several important lessons were learned
during the intervention.

Training of Comprehensive Emergency
Obstetric and Neonatal Care for staff of
THQ Taunsa could not be organized due to
the non-availability of a female doctor.

The other major constraint for
implementation of HSI was the Polio
eradication activity, conducted roughly
every 40 days, which occupied staff of the
health facility for about three weeks. During
this period no training could be conducted.

Constraints of the health system
The technical training of LHWs was
delayed because the required approval from
the National and Provincial offices was
delayed due to communication issues. The
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Recommendations
We divide our recommendations into those
intended to improve national programs and
those appropriate for design and
implementation of smaller-scale pilot or
operations research projects.

Involve the private sector

MNH program design

In much of Pakistan (as in DG Khan), both
maternal and neonatal curative care are
primarily done by private physicians; they
can and should be centrally involved. For
community mobilization, involvement of
civil society is essential.

Retain the maternal and neonatal
combination

Involve men

We have found that the neonatal component,
being both new and important, increases
both attention and credibility with both
families and dais. The neonatal side should
be given equal emphasis with maternal
health, not treated as an add-on.

Combine emergency maternal and
neonatal care with community
mobilization
Neither can do the job alone. Emergency
care is especially critical for maternal
survival, home care is especially critical for
neonatal survival. The combination of
community education and mobilization with
training of local providers such as dais and
LHWs can have useful synergistic effects.

Maintain continuous inputs
Any program designed to change essential
knowledge and practice at both health
system and community levels will take time.
One-time training or education is of limited
value.

In communities such as those of DG Khan,
support of male leaders is essential for
program success. At the household level,
husbands are often eager to be involved.

Train and involve dais
Until the planned community midwife
system is in place, dais will do most
deliveries; improving their practice is
essential. The innovative “SMART Dai”
training package worked well; a system for
providing support from BHUs might further
improve their value.

Address poverty
The cost of emergency allopathic care is a
key constraint to the people of DG Khan, as
it is in Pakistan generally. Effective systems
to reduce that cost are needed.

Establish strong program evaluation
Finding the right combination of inputs to
reduce maternal and neonatal mortality will
be greatly facilitated by good information as
to what works and what does not. The
HMIS, even greatly improved, is not in
principle sufficient for this.

Recommendation

Project implementation
Allow sufficient time
For projects such as SMART that are intended
to test MNH systems, as opposed to single
inputs, sufficient time must be allowed for
broad stakeholder buy-in, full establishment of
inputs, and establishing behavioral change.
It is unlikely that the optimal time for such
projects would be less than five years.

Include rich research and evaluation
components
The primary value of such projects is in their
lessons for larger systems. Those lessons
require strong scientific documentation, both
for impact evaluation and for testing of
specific processes and components.

Ensure stakeholder ownership
All partners should be involved from the
planning phase; in particular, the Ministry
and Department of Health at all levels must
be in agreement with any attempt to
implement MNH at a systems level.

Ensure supply systems
This is true for the public system – in DG
Khan, inconsistent supplies of medicines and
equipment was a major constraint – as well
as at the community level. For example,
clean delivery kits should be available for all
deliveries.

Provide education, not oversimplified
messages
Community members, including dais, have
generally heard the simple messages, but
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without broader understanding they do not
understand or accept them. The kind of
detailed and integrated education provided
by the SMART project was well received and
understood.

Experiment with more efficient
behavior change communication
systems
The SMART project’s community based
intervention was too intensive of external
labor to be widely implemented, especially
given the high level of community
fragmentation. Experimentation is needed to
devise ways of getting information to
communities from multiple, simple
mechanisms.

Experiment with public-private
partnerships
Opportunities to utilize combinations of
private physicians, ambulance systems,
community-based organizations, local
markets, etc., in conjunction with the
government need to be explored in many
ways. Neither the government nor the
private sector can solve the problem alone.

APPENDIX

Appendix

Appendix 1.
List of 120 Clusters for District Dera Ghazi Khan
Rakh Tirmin

Basti Usman Shah

Chorohta Sind Shumali

Thatha Gabbolan

Tirmin

Pirohan Gharbi

Chorohta Sind Janubi

Qaim wala

Jhangra Janubi

Kaleri

Darr Opela

Basti Jam

Shadi Wala

Shadanlund chak
ladan

Kotla Shafi Muhammad

Basti Naseer

Bait Mubarak

Ghuman

Haji Ghazi Gharbi

Basti Yaqiani

Kaluwala

Bait Sawai

Bait Mohri

Patti Tunmi

Nutkani

Basti Ranjha

Khakhi Sharqi

Jangla

Kath garh

Kala

Gadai Shumali

Nautak Mahmeed

Veho wa shumali

Bait Alam khan

Chorohta Pachahad Janubi

Noor Wahi Sydhran

Litra

Shero dasti

Patti Zai

Kotla Ahmad Khan

Jalal Khan

Rohri

Chit Sarkani

Mutfariq Chehan

Hamal

Murad dasti

Gadai Gharbi

Chak Bakhar

Litri shumali

Rakh Dhau shekhan

Gadai Sharqi

Chak Jogiani

Tibi Qaisarani

Bhati Maitla

Gagu

Chak hasnaini

Thori

Shah Sadar Din

Samina Gharbi

Chak Dodaran

Tahmiana

Kothamir

Khak hi Gharbi

Nawan Janubi

Rindwala

Sheikhani

Daggar Chit

Chak Masu Khan

Bolani

Kot Mubarak Shumali

Paigan No. 1

Basti Fauja

Aqupur

Pati sultan Lashari

Paigan No. 2

Mana Ahmadani Sharqi

Malik pur

Kot Daud

Aalee wala

Dhool

Basti nasir

Chak Jarwar

Shedani

Jakhar Imam Shah

Dauna

Jarwar

Hyder Qureshi

Doodh

Jarrah

Ranwan

Hazara

Bait Cheen Wala

Kot Qaisrani

Jhok Hafiz Noor Hussain

Malkani Kalan

Bakhar Wah Sharqi

Lalu

Chak Jhangale

Ponner

D.J.Khan Shumali

Tab

Yaru

Nari Dhamerana

D.J.Khan darmiani

Binda

Ogani Shahani

Kot Chutta No. 2

D.J.Khan Gharbi

Bohar

Jiani

Mahmori

D.J.Khan Janubi 1

Makwal kalan

Khalol

Bandwani

D.J.Khan Janubi 2

Jhok Rohail

Basti Wala

Chak Salareen

Sounra

Light Green: HSI and CBI area
Gary: HSI area
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Appendix 2.
List of 60 Clusters for District Layyah
PSU Name

PSU Name

Patti Choubara

Chak No. 125-B/TDA

Nawan Kot-1

Chak No. 149-C/TDA

Khairawala

Chak No. 146/TDA

Chak No. 408/TDA + Chak No. 444/TDA

Chak No. 148-B/TDA/JB Gharbi

Chak No. 363/TDA

Lohanch Nasheb

Chak No. 491/TDA

Chak No. 129/TDA

Chak No. 318/TDA

Chak No. 279/TDA

Noshera Thal Kalan Janubi

Chak No. 145-A/TDA

Chak No. 369-A/TDA

Chak No. 121/TDA

Chak No. 084/TDA

Chak No. 136/TDA

Chak No. 099-A/TDA

Noshera Thal Jandi

Sargani Nasheb Khaai

Chak No. 153/TDA

Chak No. 235/TDA + Chak No. 236/TDA

Chak No. 164/TDA

Chak No. 088/ML

Sarishtah Thal Jandi Sharqi

Chak No. 077/TDA

Wanjhera Thal

Chak No. 218/TDA + Chak No. 219/TDA

Bait Goochi

Chak No. 234-A/TDA

Khokhar Wala Pacca

Chak No. 264/TDA

Kharal Azim Thal Jandi

Chak No. 304/TDA

Wara Gishkori Nasheb

Chak No. 114/ML + Chak No. 253/TDA

Chak No. 286/TDA

Chak No. 107/ML

Chak No. 336/TDA

Chak No. 098/ML

Chak No. 388/TDA

Shainhwala

Chak No. 427-B/TDA + Chak No. 428/TDA

Chak No. 110/TDA

Chak No. 427/TDA + Mihran

Chak No. 113/TDA

Paharpur Thal

Khokar Isra Nasheb

Chak No. 171/TDA

Aulakh Nasheb

Sohanra Wasawa

Miranwalai

Wehni wal Thal

Mongarh

Bait Wasawa Khan Wala

Chak No. 122-B/TDA

Nawan Kot-2
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Appedix 3.
Timeline of SMART Project, DG. Khan (October 2003 to September
2006)
Activities

RESEARCH
Formative Research
Household survey
Facility Survey HSA
KAB –I,II,III
INTERVENTION
Health services intervention
EmOC training
Training of CCA
Technical Training
Training at community level
CCA Training of LHWs & LHs
Technical Training of LHWs & LHs
Dai training
Community mobilization component
Facilitator Training M/F
Support Group M/F
Training of Transporters
Liasion of community with HF
Followup of Cmmunity
Conduct FGDs &
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2003

2004

2005

2006
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Appendix 4
Formative research
Formative research was conducted to obtain
basic information about the terminologies
and various reproductive health issues in
rural DG Khan and Layyah districts. This
was carried out during a three-month
period (October – December 2003) prior to
the launch of the interventions in August
2004.
Focus group discussions and in-depth
interviews were conducted in both DG
Khan and Layyah in order to prepare
culturally sensitive health education
materials and needs-specific training
manuals, which were to be used for the
intervention. The following formative
research activities were carried out:26
Determination of terminology used
In order to understand the local
terminology and context related to
reproductive health issues, 20 focus groups
and 15 IDIs were done with MWRA in both
DG Khan and Layyah during October 2003
and November 2003. In-depth interviews
were also conducted with one female
doctor, 5 LHVs, one Midwife, and 10 Dais
to understand service providers’
perspectives about common terminologies.

Table 1: Formative research to
determine terminology used

Districts
DG
Khan

FGDs

No. of
Participants

IDIs
MWRA

IDIs with
Service
Providers

10

87

9

13

Layyah

10

97

6

4

Total

20

184

15

17

This information on local terminology was
used in the preparation of the
questionnaires as well as for the training of
interviewers for the baseline survey. This
information was also very useful for the
preparation of Seraiki audiocassettes.
Identification of common reproductive
health problems
Once information about terminologies was
analyzed, it was felt that more information
was needed about different problems
related to reproductive health issues
(antenatal, natal, postnatal, and newborn).
To address this, 20 focus groups and 47 indepth interviews were done with MWRA in
both DG Khan and Layyah during
December 2003. This information was
helpful for developing intervention
strategies and for preparing training and
IEEC materials.
Table 2. Formative research for the
identification of RH problems
Districts

Focus
Groups

Total
Participants

IDI’s

26 The detailed results and analysis of this formative

DG Khan

10

93

26

research can be found in Report No.6 Formative Research
on Maternal and Neonatal Health.

Layyah

10

97

21

Total

20

190

47
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care, as well as for preparing the booklet
and audiocassette used for community
mobilization activities.

Testing and development of IEEC
material
A total of 57 focus groups were conducted
with women, men, and LHWs in the
community to inform the development of
IEEC material. These focus groups assessed
how the Information, Education and
Communication (IEC) materials used in the
Baluchistan Safe Motherhood Initiative
(BSMI) project were received by the people
of DG Khan and documented suggested
changes for their use in DG Khan.

Knowledge and practices of Dais
Focus groups and in-depth interviews were
done with Dais and LHWs in order to
obtain information about the knowledge,
skills, and common practices of Dais
regarding antenatal care, delivery, postnatal
care, and newborn care.
Table 4. Knowledge and practices of Dais
FGDs / IDIs

Table 3. Formative research for IEEC
material development
DG
Khan

Taunsa

Total
FGDs

Total No. of
Participants

Neonatal
Practices

10

4

14

145

Iron Tablets
Card

10

4

14

150

FGDs

ANC Card

10

4

14

150

Male

10

02

12

132

LHWs

02

01

03

28

Total

42

15

57

605

Suggested changes were used in developing
IEEC (Information Education, and
Empowerment for Change) material on
newborn, antenatal, natal, and postnatal
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Number

No. of Participants

FGDs With Dais

09

74

IDI’s With Dais

07

07

FGDs With LHWs

03

25

The information obtained in the FGDs and
IDIs was carefully analyzed and informed
the development of Trainers Manuals on
Maternal Care and Newborn Care which
especially focused on addressing the
hsiteful and dangerous practices used by
dais during pregnancy and childbirth.
The timeline of formative research activities
and how they relate to the overall study
design is presented in Appendix 3.

Project Overview

Appendix 5.
Alternate community mobilization strategies used
Semi-Urban Areas: The males and
females of semi-urban areas were busy
and did not have the time or the
willingness to sit in support groups or
to act as facilitators. In these areas
individual briefings were given.
Balochi Areas: In Balochi areas women
are not allowed to go out of their
houses, and often do not even visit
houses in their own pocket because of
cultural reasons or family feuds. It
was, therefore, not possible to conduct

facilitator trainings in these areas. As a
result, a Balauchi Population Council
team conducted all the support groups
which was very time consuming.
Pocket-wise Training: In some areas,
because of the caste system, family feuds, or
religious barriers, people do not travel to
other pockets of the same cluster; hence
facilitator training was done pocket-wise.
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