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ABSTRACT
Introduction Pakistan is a country with high maternal and 
infant mortality. Several large foreign funded projects were 
targeted at improving maternal, neonatal and child health. 
The Norway- Pakistan Partnership Initiative (NPPI) was one 
of these projects. This study aims to evaluate whether NPPI 
was successful in improving access and use of skilled 
maternal healthcare.
Methods We used data from three rounds (2009–2010, 
2011–2012 and 2013–2014) of the Pakistan Social 
and Living Standards Measurement Survey (PSLM). A 
difference- in- difference regression framework was used 
to estimate the effectiveness of NPPI and its different 
programme components with respect to maternal 
healthcare seeking behaviour of pregnant women. 
Various parts of the PSLM were combined to examine the 
healthcare seeking behaviour response of pregnant women 
to exposure to NPPI.
Results Trends in maternal care seeking behaviour of 
pregnant women were similar in districts exposed to 
NPPI and control districts. Consequently, only a weak and 
insignificant impact of NPPI on maternal care seeking 
behaviour was found. However, women in districts which 
used vouchers or which implemented contracting were 
more likely to seek skilled assistance with their delivery.
Conclusion We conclude that the objective to improve 
access to and use of skilled care was not achieved 
by NPPI. The small effects identified for vouchers and 
contracts on skilled birth attendance hold some promise 
for further experimentation.

INTRODUCTION
Pakistan is a classic case of growth without 
development.1 Historically, the growth rate 
of Gross Domestic Product (GDP) in Paki-
stan has been around an average of 5% 
per annum.2 Yet, its ranking in social devel-
opment—especially in health outcomes—
is lagging behind countries at a similar 
economic level.3 Pakistan missed infant and 
maternal mortality targets set in the Millen-
nium Development Goals (MDG) 4 and 5.4 
Recently, it was ranked first among the coun-
tries with the highest newborn mortality rate.5

One of the often- alleged causes of the poor 
health outcomes is the low priority given to 
the health sector by successive governments 
when allocating public resources. According 
to the most recent National Health Accounts 
2015–2016, public spending on health was 
less than 1% of GDP.6 Geographical dispari-
ties in resource allocation further aggravate 
the provision of essential health services. 
Nearly 80% of public spending on health 
was allocated to secondary and tertiary care 
hospitals situated in large metropolitan areas, 
while the remaining 20% was left for primary 
healthcare facilities and programmes.

While resource scarcity in the health 
sector still holds since the onset of the new 
millennium, the Government of Pakistan 
(GoP) and its development partners have 

Key questions

What is already known?
 ► The Norway Pakistan Partnership Initiative (NPPI) 
has made a substantial investment in maternal and 
child health (MCH) in rural districts of the province of 
Sindh, Pakistan.

 ► Previous research suggests that NPPI improved the 
coverage of skilled and institutional- based care for 
pregnant women.

What are the new findings?
 ► A research design with better controls rejects ear-
lier claims of the contributions of NPPI towards im-
proved maternal care- seeking behaviour of pregnant 
women.

 ► NPPI subcomponents such as contracting and 
voucher schemes has, however, led to an increase in 
the uptake of skilled assistance during births.

What do the new findings imply?
 ► Our findings do not support earlier claims about the 
effectiveness of NPPI.

 ► Despite substantial investment, the low uptake of 
MCH services suggests a revisit of the intervention 
model underlying MCH projects such as NPPI.
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prioritised maternal and child health (MCH) on their 
health agenda. As a result, the MCH subsector received 
a substantial increase in funding. In recent decades, 
three major foreign- funded projects devoted roughly 
PKR 24 billion (US$225 million, in 2015 prices) toward 
improving MCH: (1) the Women’s Health Project (2000–
2006)7; (2) the Pakistan Initiatives for Mothers and 
Newborns (PAIMAN, 2004–2010)8 and (3) the Norway- 
Pakistan Partnership Initiative (NPPI, 2009–2014).9 
During 2000–2014, these projects collectively intervened 
in the MCH delivery system of 44 districts (out of 113 in 
total) that cover around 40% of the population of the 
country, mainly in rural areas.

In this study, we evaluate the effects of the most recent of 
these projects, NPPI, on maternal care- seeking behaviour. 
Although there have been some earlier evaluations of the 
NPPI programme, they were all subject to various limita-
tions on which we elaborate in section 1.2.9 10

The NPPI project setup
Rural and urban disparities in wealth and health were 
among the worst in Sindh, the second largest but very 
poor province of Pakistan.11 According to the Multiple 
Indicator Cluster Survey 2003–2004, the maternal 
mortality ratio (MMR) in rural areas of Sindh was 410 
(240 in urban areas) per 100 000 live births. The infant 
mortality rate (IMR) in rural areas was 80 (50 in urban 
areas) per 1000 live births.11 The high MMR (276 deaths 
per 100 000 live births) and IMR (78 per 1000 live births) 
in Pakistan in general12 and in rural areas in Sindh in 
particular, are mainly due to the delay in, or absence 
of, access to skilled care for pregnant women. In rural 
areas of the province, 23% of pregnant women (68% in 
urban areas) were assisted by a skilled birth attendant, 
and 29% of pregnant women (72% in urban areas) had 
sought skilled antenatal care (ANC).12 Most of these 
health disparities are associated with inequalities in the 
distribution of wealth.13 Second, many studies identified 
supply- side challenges that limited the choices for preg-
nant women to seek care from the district- based health-
care delivery system.14–17

The NPPI was considered an important investment 
programme for several reasons.10 First, it was one of 
the first foreign- funded projects that was implemented 
exclusively in one province, Sindh. Second, NPPI was 
the first project that was implemented under the OneUN 
Programme involving three UN agencies (UNICEF, UNFPA 
and WHO) in collaboration with the government of 
Sindh. Third, it was a resource- intensive (approximately 
US$23 million) large- scale project covering ten rural 
districts in Sindh. Finally, it innovated by adopting supply- 
side (contracting out) and demand- side (vouchers) 
financing tools to stimulate the use of MCH services by 
pregnant women.9 10 The main objective of NPPI was to 
reduce maternal, neonatal, and child mortality in the 
ten selected districts (see the map of Sindh province 
in online supplemental appendix A). According to the 
project plans, the selection of treatment districts was 

based on their vulnerability in maternal, new- born, and 
under- 5 mortality as well as below average functioning 
health systems.9 10

To achieve its objectives, NPPI envisaged more skilled 
and institutional- based care for pregnant women. A two- 
pronged strategy simultaneously targeted healthcare 
providers and communities. First, resources were devoted 
to enhancing the capacity of healthcare providers in 
routine and emergency management of obstetric and 
newborn care. This included trainings of medical profes-
sionals on clinical skills, as well as provision of equipment 
and medicines to health facilities. Second, community 
health workers were engaged in spreading knowledge 
and improving practices of appropriate maternity care. 
Furthermore, NPPI trained and deployed nearly 200 
community midwives to facilitate community based 
skilled birth attendance. Finally, NPPI also provided 
technical assistance to include more MCH in the grad-
uate and postgraduate curriculum of medical and public 
health education, as well as to improve quality of health 
management information systems and maternal mortality 
registration.9 10

In addition, 2 of the 10 treatment districts were 
exposed to a voucher scheme and two other districts to a 
contracting out scheme, while the remaining six districts 
were exposed only to the common interventions in treat-
ment districts.9

UNFPA supervised the voucher scheme. It contracted a 
non- governmental organisation (NGO), Greenstar Social 
Marketing, to implement the scheme that aimed to mini-
mise financial barriers to access institutional- based MCH 
services to women of poor families (Population Council, 
2014). Vouchers could be redeemed at 48 public and 
private health facilities. Eligible women were provided 
with voucher booklets (monetary value of PKR13 776 
(approximately US$83)) for ANC visits, institutional 
births (IB) including normal vaginal and caesarean 
section delivery, postnatal care (PNC) visits, key vaccina-
tions, family planning service and transportation costs.9

The contracting scheme was supervised by UNICEF. The 
management of 22 public health facilities was contracted 
out to the NGO Integrated Health Services (IHS).10 IHS 
was tasked to improve the quality and volume of MCH 
services through a set of interventions that included 
operational management, deployment of staff, provision 
of supplies and equipment, and social mobilisation of the 
target communities of the contracted facilities.

The NPPI project reviews
The effectiveness of NPPI has been reported in a project 
completion report9 and an independent study conducted 
by the Population Council.10 The final report of NPPI 
submitted to the Norwegian government concluded that 
most of the physical and financial targets were achieved.9 
On the supply side, the project provided multiple inputs 
to 95%–100% of the facilities to enable them to manage 
the maternal and child healthcare needs of the target 
population.9 Against the target of 28 facilities, by the end 
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of the project, 22 health facilities were providing 24/7 
MCH services in two NPPI districts. On the demand side, 
39 923 voucher booklets were distributed, of which 41% 
were redeemed.9

The project completion report assessed the impact as 
a before and after comparison of maternal, infant, and 
neonatal mortality in Sindh from the Pakistan Demo-
graphic and Health Surveys 2006–2007 and 2012–2013. 
While the IMR had dropped from 81 to 74 per 1000 
live births, the neonatal mortality rate had remained 
stable (from 53 to 54 per 1000 live births) in Sindh.9 
On the services delivery side, ANC coverage by a skilled 
provider increased from 70.4% to 78.2%, and deliveries 
attended by a skilled person increased from 44.4% to 
60.5% between 2006–2007 and 2012–2013, respectively.9 
A major limitation of this evaluation is that it did not 
compare health outcomes in treated districts to those in 
control districts not covered by NPPI.

In 2014, the Population Council compared four 
treated NPPI districts with two control districts. The 
inclusion criteria of the treatment districts were multiple 
project interventions, the presence of all three UN 
agencies, and a secure environment. The selection 
of control districts was based on similar development 
indicators and the absence of other large- scale health 
interventions.10 Using data from two rounds of the Paki-
stan Social and Living Standards Measurement Survey 
(PSLM), the authors calculated the coverage of essen-
tial MCH services comparing treated (T) and control 
(C) districts at baseline (2008–2009) and at the end- line 
(2012–2013) of the project period.10 The results show 
that during this period, coverage of skilled birth atten-
dance increased by 12.3%-points (C) and 14.6%-points 
(T) while IB increased by 7.6%-points (C) and 16.4%-
points (T). ANC and PNC visits increased by 0.8%-points 
(C) and 3.9%-points (T), and 1%-point (C) and 17.1%-
points (T), respectively.10

Compared with the evaluation report of the project 
team, the Population Council’s analysis was an improve-
ment but still suffered from several shortcomings: (1) 
it associated all births reported to the year of survey, 
while these births referred to a 3 year recall period; 
(2) the study did not isolate the effectiveness of crucial 
programme subcomponents like the contracting and 
voucher scheme and (3) generalisability of the results 
is unclear given the possible bias in the selection of 4 
(out of 10) treatment districts and 2 (out 17) control 
districts.

We aim to improve on these estimates by using a 
more robust estimation strategy. To make better use of 
the timing of events, first, we obtained the birth dates 
from different parts of the PSLM survey and second, we 
extracted the exact timing of the roll- out of NPPI and its 
components from project reports. This allows us to (1) 
use an additional round of the PSLM (2013–2014) and 
(2) to obtain separate estimates of the effectiveness of the 
contracting and voucher schemes, that is, two essential 
programme subcomponents.

METHODS
Data
Our data were drawn from three rounds (2009–2010, 
2011–2012 and 2013–2014) of the PSLM. Starting in 2001, 
the PSLM is an ongoing cross- sectional survey designed to 
track progress on the MDGs and poverty reduction strat-
egies of the GoP.18 The maternal health section of the 
survey contains questions related to the health- seeking 
behaviour of women who have delivered a live birth in 
the 3 years preceding the survey. More specifically, these 
questions pertain to the use of ANC, Tetanus Toxoid 
vaccinations, place of delivery, and PNC. Combining data 
from the three rounds of PSLM provided a raw sample 
of 95 910 women who had delivered a live birth in the 
past 3 years. To link the maternal care- seeking behaviour 
of these women to the NPPI project we needed more 
specific information on the timing of (1) when health-
care was used and (2) when and where NPPI was imple-
mented.

To determine this more precisely than the broad 3- year 
window, we exploited the information on timing (year 
and month) of the most recent live births as reported 
in the immunisation section of the PSLM. As a result, we 
created a new time series with the time variable equal to 
the year of birth as opposed to the year of data collec-
tion in the survey. This reduced the sample size to 77 885 
pregnancies, as many women who reported maternal 
healthcare use in the past 3 years did not report to have 
any children below the age of 3.

To define the actual implementation period of NPPI, 
we went beyond the documented project period because 
the findings of the project midterm report indicated 
that the actual start of activities was often later than the 
anticipated starting dates. We define this as the effective 
project period which reflects the period of core physical 
activities. In general, the effective project period was shorter 
than the documented project period. Moreover, in 2014 
USAID started the Maternal and Child Health Integrated 
Programme (MChip) which was implemented in 15 
districts of Sindh, including 5 NPPI districts.19 To avoid 
contamination, we dropped the year 2014 from our anal-
ysis leaving the effective project period to 2012–2013. To 
check for pretreatment parallel trends, we define the 
pre- treatment period as 36 months preceding the effective 
project period, that is, 2009–2011.

We further restricted the sample to the Sindh prov-
ince and excluded three urban districts, namely Karachi, 
Hyderabad and Sukkur from the control units as well as 
districts that were exposed to the interventions of the 
PAIMAN project (2004–2010). The final sample used 
in this paper for the NPPI evaluation consists of 11 686 
women (age 15–60 years), who delivered a live birth in 
the 18 rural districts of Sindh. We estimate the target 
population of NPPI intervention districts for the project 
period 2010–2014.

Only maternal healthcare seeking for births could be 
used to evaluate NPPI effectiveness as the date of birth 
of the most recent child born could only be associated 
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with obstetric deliveries, as the timing for ANC, Tetanus 
Toxoid vaccination or PNC is not captured in PSLM 
surveys.

We examine four types of choices related to maternal 
health- seeking. Thereby, we assume that household 
choices regarding the place of delivery are sequential. 
In the first instance, the household chooses whether (or 
not) to seek care for the delivery outside their home. If 
they prefer institutional birth, the next choice is between 
a public or a private facility. These choices are influenced 
by multiple factors, including—but not limited to—socio-
economic and cultural aspects, access to health services, 
quality of care and health of the pregnant woman. 
Figure 1 provides a graphical description of the demand 
for maternal health services and the sample sizes for each 
type of demand in the PSLM.

When estimating the effects of NPPI, we control for 
demographic and socioeconomic characteristics of 
mothers and households. Mother characteristics include 
age and number of years of schooling. At the household 
level, we include the formal education and gender of the 
household head. To account for the policy focus on rural 
areas and the percentage of the population below the 
poverty line, we also include rural residence and socio-
economic status (SES) of the household. To account for 
household SES, we constructed an asset index by principal 
component analysis using data on household assets and 
dwelling conditions as recorded in the surveys. Earlier 
evidence suggests that this type of wealth index provides 
a very good proxy for household economic status in the 
absence of expenditure data.20

Figure 1 Maternal care- seeking behaviour of women who delivered a live birth in 2009–2013 (PSLM data). N denotes total 
sample size; T denotes sample in treated districts. Sample size excludes mothers who reported maternal health seeking but 
whose most recent birth was more than three years ago. PAIMAN treatment districts are excluded from the sample. The sample 
distribution may not sum- up to 100% as the lowest compartment excludes home based deliveries by an unskilled attendant. 
PAIMAN, Pakistan Initiatives for Mothers and Newborns; PSLM, Pakistan Social and Living Standards Measurement.
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Analysis
We use a difference- in- difference (DID) approach to eval-
uate the effectiveness of NPPI by comparing outcomes 
in districts that were exposed to the NPPI project (all 
treated districts) and those without such exposure 
(control districts). We estimate linear models for each 
binary outcome variable21 for the following binary 
outcomes: births with skilled assistance, institutional 
births, home- based skilled births and births at private 
facilities (figure 1). We test for the overall effect of NPPI 
using a DID model with time and district fixed effects.21 
The model is as follows:

 yi,d,t = βNPPIi,d,t + ΩXi,d,t + τi,d,t +Di,d,t + εi,d,t  (1)
where  yi,d,t  is an indicator of whether the respondent 
(mother) i used healthcare for her most recent birth in 
district  d  at time t.  NPPIi,d,t  reflects whether a district  d  in 
which mother i delivered a live birth was treated by NPPI 
at time t and the parameter  β  estimates the treatment 
effect of NPPI.  Xidt  is a vector of individual and district 
control variables at time t, while Ω  is a vector of coeffi-
cient estimates for these control variables.  τi,d,t  and  Di,d,t  
indicate year and district level fixed effects to account for 
unobserved but time- invariant district heterogeneity and 
for the time trend in the use of services that is common to 
all districts.  εi,d,t  is a normally distributed error term. We 
adjust the SEs for clustering at the level of the primary 
sampling unit and robust to heteroscedasticity.22

We test for possible heterogeneity in the effects of the 
three separate component interventions of NPPI, that is, 
contracting and voucher scheme, each in two treatment 
districts, and the remaining treatment districts of NPPI. 
In this case, we compare districts that received each inter-
vention at a particular time interval with those that did 
not receive any intervention (controls).

 yi,d,t = αVOUi,d,t + δCONi,d,t + γCi,d,t + ΩXi,d,t + τi,d,t + Di,d,t + εi,d,t  
 (2)
 α , δ and γ capture the separate treatment effects in 
districts with vouchers (VOU), contracting (CON) and 
other districts of NPPI.

The identifying assumption is that the utilisation of 
services in treatment districts would have followed the 
same time trend as in control districts if no project activ-
ities had been undertaken.21 This is the so- called parallel 
trends assumption (PTA). To test whether our assumption 
of parallel trends holds pretreatment, we perform two 
checks. First, we visually inspect the graphs of proportions 
and 95% CIs (obtained by normal approximation) of the 
selected outcomes for the treated and control districts 
in the period of analysis. Second, we test for differential 
pretreatment trends by estimating a regression model 
using pretreatment data only and testing whether the 
year fixed effects differ between the control and (later to 
be treated) districts. Here, we use an F- test for the joint 
significance of the interaction of the three lagged time 
dummies and a dummy indicating the treated districts. 
This model includes district and time fixed effects and all 
covariates as explained above.

Patient and public involvement
This study used secondary survey data routinely collected 
by the GoP. No patient or public involved in this study.

RESULTS
First, we examine whether pretreatment trends can 
be considered parallel. The graphical presentation of 
outcome pre- trends in NPPI and control districts suggests 
a fairly parallel picture in most of the four outcomes 
(see online supplemental appendix B). Second, the p 
values of the F- test indicate insignificant differences in 
the pretreatment outcome trends between the control 
and treated districts (see online supplemental appendix 
C). We, therefore, assume that the PTA holds for most 
outcomes across the full sample and the sample restricted 
to specific reforms.

The estimation results of the generalised DID analysis 
are provided in table 1. While the estimated effects of 
most covariates show the expected patterns—schooling 
and wealth generally raise the probability of seeking 
care—the overall NPPI programme does not appear to 
have had any significant effect on any of the outcomes. 
This is a very sobering finding but it is possible that the 
overall effect conceals the effects of the two programme 
subcomponents. In table 2, we test for differential effects 
of NPPI in the voucher and contracting districts. We find 
that in these districts the proportion of births with some 
skilled assistance—at home as well as in a facility—did 
increase significantly while (surprisingly and signifi-
cantly) it fell in the remaining districts of NPPI which did 
not use vouchers or contracting. This would suggest that 
the other NPPI components (like improving supplies at 
health facilities and community awareness campaigns) 
were counterproductive in the NPPI districts without 
vouchers or contracting interventions. None of the other 
maternal care- seeking behaviours were significantly 
affected by any of the NPPI components.

Rural inhabitants have a lower probability of skilled 
care or institutional care use, and a higher probability 
of seeking care from private facilities. Schooling of 
mothers is significantly positively associated with most of 
the outcomes except home- based skilled births and this 
is similar for schooling of the head of household (see 
tables 1 and 2).

DISCUSSION AND CONCLUSION
Using a large and representative sample of women from 
the province of Sindh, we subjected the implementation 
of NPPI to a rigorous test of effectiveness. Our findings 
are as follows. First, our estimates confirm that also in 
this poor and mostly rural population of Sindh, women 
with low schooling and low SES are less likely to receive 
maternal care, be it skilled assistance or institutional 
delivery. This confirms the need to promote such behav-
iour to improve birth outcomes. Second, in general, we 
only find a weak and insignificant impact of the NPPI 
programme on the maternal care- seeking behaviour 
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of pregnant women. For most of the outcomes that we 
could consider, the broader objective to improve access 
to and use of skilled care in the province of Sindh was not 
achieved by NPPI. This is worrisome given the large- scale 
attempt to improve such behaviour in general, using both 
demand and supply side interventions. Third, and fortu-
nately, there are two exceptions: women in districts which 
used vouchers, or which implemented contracting were 
more likely to seek skilled assistance with their delivery, 
both at home and at the health facility. This is somewhat 
a surprising result as the mandate of the NGOs involved 
in contracting and vouchers was restricted to renovating 
the health facilities and distribution of vouchers to be 
redeemed at health facilities, respectively. Such efforts 
of IHS or Greenstar Marketing in their respective districts 
were not intended to improve births at home irrespective 
of the type of assistance.

The finding of increased skilled birth assistance was not 
obtained for the remaining NPPI treatment districts; on 
the contrary, we even find it decreased such assistance. It 
suggests that the provision of supplies and equipment, staff 

trainings and the general public awareness campaigns—
which were implemented across all NPPI districts—
were not successful in improving maternal care- seeking 
behaviour, and possibly even counter- productive.

Compared with earlier work, our study offers several 
improvements. First, exploiting the timing of births, 
we construct a 5- year panel of over 11 000 live births 
in treated and control districts from a representative 
sample of women drawn from the PSLM surveys done 
both before and after the introduction of NPPI inter-
vention. Second, access to official documents of NPPI 
helped us to define treated and control districts, the 
effective project period and the pretreatment period. 
Third, the births panel allowed us to adopt a gener-
alised DID design with two- way fixed effects to control 
for time- invariant unobserved heterogeneity across 
districts and the common time trends that allow for a 
better- controlled comparison than the before- after DID 
design on which the Population Council’s study was 
based on. Fourth, demographic and socioeconomic 
characteristics of the household and the women allowed 

Table 1 Probability of seeking care of women who delivered a live birth during 2009–2013

Skilled births Institutional births
Home- based skilled 
births Births at private facilities

Coefficient (95% CIs) Coefficient (95% CIs) Coefficient (95% CIs) Coefficient (95% CIs)

NPPI districts 0 (−0.05 to 0.04) −0.01 (−0.05 to 0.03) 0.01 (−0.05 to 0.08) 0.05 (−0.01 to 0.11)

a.Mother characteristics

  15–18 years

  19–40 years −0.02 (−0.05 to 0.01) −0.02 (−0.05 to 0.01) −0.02 (−0.06 to 0.01) −0.05** (−0.09 to −0.01)

  41–60 years −0.05** (−0.08 to −0.02) −0.06** (−0.09 to −0.03) −0.03 (−0.07 to 0.01) −0.08** (−0.13 to −0.03)

  No schooling

  Up to primary schooling 0.06*** (0.03 to 0.09) 0.09*** (0.06 to 0.12) 0.01 (−0.04 to 0.05) 0.02 (−0.02 to 0.06)

  >Primary and ≤middle 0.08*** (0.05 to 0.12) 0.14*** (0.1 to 0.18) 0 (−0.06 to 0.06) 0.02 (−0.03 to 0.06)

  >Middle and ≤high School 0.09*** (0.05 to 0.14) 0.16*** (0.1 to 0.21) 0.05 (−0.07 to 0.17) 0 (−0.07 to 0.07)

  Graduate and above 0.1*** (0.05 to 0.14) 0.19*** (0.13 to 0.25) 0 (−0.19 to 0.18) 0.09** (0.03 to 0.15)

b.Family characteristics

  Rural −0.1*** (−0.13 to −0.07) −0.12*** (−0.16 to −0.09) −0.04 (−0.09 to 0.01) 0.05* (0.02 to 0.09)

  SES Q1

  SES Q2 0.11*** (0.08 to 0.14) 0.06*** (0.03 to 0.09) 0.09*** (0.06 to 0.12) 0.02 (−0.03 to 0.06)

  SES Q3 0.15*** (0.12 to 0.19) 0.11*** (0.07 to 0.14) 0.13*** (0.08 to 0.17) 0.02 (−0.03 to 0.07)

  SES Q4 0.21*** (0.17 to 0.25) 0.21*** (0.16 to 0.25) 0.17*** (0.11 to 0.23) 0.11*** (0.06 to 0.17)

  SES Q5 0.26*** (0.21 to 0.3) 0.29*** (0.23 to 0.34) 0.28*** (0.18 to 0.38) 0.2*** (0.14 to 0.26)

  Female head −0.03 (−0.11 to 0.06) 0.01 (−0.08 to 0.1) −0.05 (−0.16 to 0.06) 0.07 (−0.04 to 0.18)

  Head no schooling

  Upto primary schooling 0.03** (0 to 0.05) 0.04** (0.01 to 0.06) 0 (−0.03 to 0.03) 0.01 (−0.03 to 0.05)

  >Primary and ≤ middle 0.04** (0.02 to 0.07) 0.05*** (0.03 to 0.08) 0.01 (−0.02 to 0.05) 0.02 (−0.02 to 0.05)

  >Middle and ≤ high school 0.07*** (0.04 to 0.11) 0.1*** (0.06 to 0.13) 0.01 (−0.03 to 0.06) 0.09*** (0.04 to 0.13)

  Graduate and above 0.08*** (0.04 to 0.12) 0.11*** (0.07 to 0.15) 0.02 (−0.04 to 0.08) 0.09*** (0.05 to 0.14)

N 11 032 11 032 6656 4376

Table shows effect of NPPI on the probability of each outcome estimated using multiple linear regression on treatment effect, all covariates (as explained in table 1, 
year and district fixed effects. CIs obtained using SEs adjusted for clustering at level of primary sampling units. District fixed effect estimates are not included in the 
table but can be provided on request.
*, **,*** indicates level of significance at 1%, 5% and 10%.
NPPI, Norway- Pakistan Partnership Initiative; SES, socioeconomic status.
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us to control for time- variant characteristics at the indi-
vidual level.

However, our study also faced certain limitations. By 
extracting the dates of birth, we were able to more accu-
rately isolate the timing of effects, but in doing so, we 
lost almost 20% of the original sample, thereby reducing 
the power of the test. Another limitation of our analysis 
was that we had to exclude other maternal outcomes like 
seeking ANC and PNC or TT vaccination because their 
timing was not recorded in the surveys. We could also 
not examine neonatal morality since PSLM reported only 
the live births. Finally, we had to drop 1635 births that 
occurred in 2014, a year that overlapped with the MChip 
project.19

The evidence on the effectiveness of contracting in 
the Pakistan health sector is somewhat mixed.23 24 A 
few studies demonstrated an improvement in health 
seeking of pregnant women when this was encouraged 
with demand side financing. For example, earlier local 
small scale observational studies find that the distribu-
tion of MCH vouchers to the poorest of pregnant women 

increased institutional births in district Jhang (adjusted 
OR (AOR) 1.41; 10 treated and 10 control union coun-
cils (UC, smallest administrative unit)) and in Dera 
Ghazi Khan (AOR 4.04; 7 UCs pretreatment and post- 
treatment) in the province of Punjab, respectively.25 26 
More recently, a small scale study by Habib et al experi-
mented with an MCH intervention package in the flood- 
affected areas of Dadu District. Besides the interventions 
that are similar to interventions in the remaining districts 
of NPPI, an emergency fund was established to cover 
transport expenses of pregnant women in low- income 
families requiring urgent transportation to health facil-
ities. The results show significant gains in wide- ranging 
MCH outcomes including service delivery (double differ-
ence of 33.1% and 30.5% in skilled birth attendance and 
institutional deliveries, respectively).27

The voucher and contracting schemes seem to have 
had some success in improving the management of MCH 
interventions, by showing effects that were not observed 
in the other NPPI districts. Earlier research has claimed 
that the social mobilisation strategy and provision of 

Table 2 Probability of seeking care of women who delivered a live birth during 2009–2013

Skilled births Institutional births
Home- based skilled 
births Births at private facilities

Coefficient (95% CIs) Coefficient (95% CIs) Coefficient (95% CIs) Coefficient (95% CIs)

Voucher districts 0.06* (−0.01 to 0.12) 0.03 (−0.03 to 0.09) 0.05 (−0.04 to 0.13) 0.04 (−0.04 to 0.12)

Contracting districts 0.14*** (0.07 to 0.21) 0 (−0.07 to 0.07) 0.17*** (0.08 to 0.26) 0.08 (−0.02 to 0.19)

Other NPPI districts −0.08** (−0.13 to −0.02) −0.03 (−0.08 to 0.02) −0.05 (−0.12 to 0.02) 0.04 (−0.03 to 0.11)

a.Mother characteristics

  15–18 years

  19–40 years −0.02 (−0.05 to 0.01) −0.02 (−0.05 to 0.01) −0.02 (−0.06 to 0.01) −0.05** (−0.09 to −0.01)

  41–60 years −0.05** (−0.08 to −0.02) −0.06** (−0.09 to −0.03) −0.03 (−0.06 to 0.01) −0.08** (−0.13 to −0.03)

  No schooling

  Upto primary schooling 0.06*** (0.03 to 0.09) 0.09*** (0.06 to 0.12) 0 (−0.04 to 0.05) 0.02 (−0.02 to 0.06)

  >Primary and ≤middle 0.08*** (0.05 to 0.11) 0.14*** (0.1 to 0.18) 0 (−0.06 to 0.06) 0.02 (−0.03 to 0.06)

  >Middle and ≤high School 0.09*** (0.05 to 0.14) 0.16*** (0.1 to 0.21) 0.05 (−0.06 to 0.17) 0 (−0.07 to 0.07)

  Graduate and above 0.09*** (0.05 to 0.14) 0.19*** (0.13 to 0.25) 0 (−0.18 to 0.17) 0.09** (0.03 to 0.15)

b.Family characteristics

  Rural −0.09*** (−0.13 to −0.06) −0.12*** (−0.15 to −0.09) −0.04 (−0.09 to 0.01) 0.06** (0.02 to 0.09)

  SES Q1

  SES Q2 0.11*** (0.08 to 0.14) 0.06*** (0.03 to 0.09) 0.09*** (0.06 to 0.12) 0.02 (−0.03 to 0.06)

  SES Q3 0.15*** (0.12 to 0.19) 0.11*** (0.07 to 0.14) 0.13*** (0.08 to 0.17) 0.02 (−0.03 to 0.07)

  SES Q4 0.21*** (0.18 to 0.25) 0.21*** (0.17 to 0.25) 0.17*** (0.11 to 0.23) 0.11*** (0.06 to 0.17)

  SES Q5 0.26*** (0.22 to 0.3) 0.29*** (0.24 to 0.34) 0.28*** (0.18 to 0.38) 0.2*** (0.14 to 0.26)

  Female head −0.02 (−0.11 to 0.06) 0.01 (−0.08 to 0.1) −0.04 (−0.15 to 0.07) 0.07 (−0.04 to 0.18)

  No schooling

  Upto primary schooling 0.03** (0 to 0.05) 0.04*** (0.01 to 0.06) 0 (−0.03 to 0.03) 0.01 (−0.03 to 0.05)

  >Primary and ≤middle 0.04** (0.01 to 0.07) 0.05*** (0.03 to 0.08) 0.01 (−0.02 to 0.04) 0.02 (−0.02 to 0.05)

  >Middle and ≤high School 0.07*** (0.04 to 0.1) 0.1*** (0.06 to 0.13) 0.01 (−0.04 to 0.06) 0.09*** (0.04 to 0.13)

  Graduate and above 0.08*** (0.04 to 0.12) 0.11*** (0.07 to 0.15) 0.02 (−0.04 to 0.08) 0.09*** (0.05 to 0.14)

N 11 032 11 032 6656 4376

Table provides heterogeneous effects of each of the reforms carried out in NPPI. Other notes are same as in table 1.
NPPI, Norway- Pakistan Partnership Initiative; SES, socioeconomic status.
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supplies and equipment could deliver, if coupled with 
innovative strategies to ensure availability of medical 
staff at the health facilities especially in rural areas. For 
example, Chaudhri et al managed the staff shortage in 
district- based health facilities in the Chakwal district by 
bringing in medical doctors from a tertiary care hospital 
in Rawalpindi on a rotational basis. The results of their 
before and after quasi- experimental design indicated 
that the objectives were broadly achieved, that is, fivefold 
increase in out- patient visits to the target health facili-
ties, twofold increase in admissions and in institutional 
births.28 Another study, Jhokio et al, implemented the 
safe motherhood intervention package in three talukas 
(subdistricts) of Larkana district that included an inter-
vention similar to NPPI community midwives’ scheme, 
that is, training of Traditional Birth Attendants and supply 
of delivery kits to conduct normal deliveries at home.29 
The shortage of doctors at health facilities in the treated 
taluka hospitals was managed by bringing- in obstetricians 
from Larkana City on a rotational basis. After 6 months 
of the randomised intervention, a significant decline was 
observed in perinatal mortality (AOR 0.7) and maternal 
mortality (AOR 0.74) in the three treatment talukas 
compared with the controls (four talukas).29 These find-
ings suggest that the routine practice of human resource 
management in public sector is not sufficient to improve 
the availability of medical professionals in rural areas. At 
least for contracting scheme, we could confirm that IHS 
better managed their human resources with tools such as 
staff hire- and fire and market based financial incentives for 
medical professionals.

In general, our findings do not confirm earlier claims 
of overall success of NPPI.9 10 A similar discrepancy can be 
observed between the claims made in the final evaluation 
report of PAIMAN project7 to those of an independent 
evaluation by Rashid.30 For example, using data from base-
line (2005) and end line (2010) surveys, the PAIMAN final 
evaluation report claimed that skilled births increased by 
11%-points in project districts.7 However, using data of 
PSLM rounds 2004–2005 and 2012–2013, Rashid (2015) 
finds that women in PAIMAN districts were less likely (OR 
0.76) to make use of skilled assistance during their births 
than women living in control districts.30 Recently, an eval-
uation of contracting of primary healthcare facilities in 
Pakistan that had used data of six rounds of PSLM also 
rejected24 earlier claims of effectiveness based on data 
collected from community and facility surveys conducted 
in treated and control districts.23 Such discrepancies call 
for improving the quality of programme evaluations to 
enhance the evidence base of health policies.

Since the dawn of the 21st century, the GoP and its 
development partners have focused primarily on MCH, 
often relying on sporadic, short- term projects that have 
demonstrated little effect. NPPI is one such example, 
that implied substantial resources on a carefully designed 
package of interventions. We can only speculate about 
potential reasons for the lack of effect of NPPI. Some of 
these reasons are embedded in the short- term project 

cycle approach of NPPI. These have been mentioned in 
the progress and evaluation reports such as the delay in 
the release of funds and the slow progress on a few inter-
ventions as well as challenges in operational manage-
ment between the government and the implementing 
partners that led the Norwegian government to an exten-
sive revamp of activities including restricting the plans of 
extension beyond 2014.9

In the recent past some of the South Asian countries 
followed a slightly different approach that enabled them 
to successfully improve MCH.31–33 For example, Bangla-
desh and Nepal adopted an integrated and long- term 
investment model to achieve MDG targets related to 
maternal and under- five mortalities. In Bangladesh, this 
strategy involved the integration of 128 discrete projects 
and the enhancement of budgetary allocations sustained 
between 1998 and 2013.32 In Nepal, the government 
established mechanisms to align donor resources with 
national priorities and adopted a long- term plan 2002–
2017 for the integrated delivery of services with commu-
nity health volunteers and to address financial barriers to 
access health services.31 Besides, their investments in the 
health sector in Bangladesh, Nepal and Sri Lanka were 
coupled with parallel investments in improved education 
and gender equality which may have had spill- over effects 
on the health sector.33

Concluding, our findings do not support earlier 
reports about programme effectiveness of NPPI. Despite 
substantial investment, in general, the low uptake of 
MCH services calls for revisiting the intervention model 
of MCH projects including NPPI. The small effects iden-
tified for vouchers and contracts on skilled birth atten-
dance, however, still hold some promise.
Twitter Muhammad Ashar Malik @M_Ashar_Malik

Acknowledgements We are grateful to the staff of UNICEF, Sindh provincial office 
for their support and would like to thank Ellen Van de Poel for her contribution in 
the early stage of this research. Thank are also due to Rabia Awan, Director of the 
Pakistan Bureau of Statistics for providing access to the Pakistan Social and Living 
Standard Measurement Survey (PSLMS) and the Household Integrated Economics 
Survey (HIES) data sets as well as valuable insight into sampling methodology and 
coding scheme of these surveys.

Contributors MAM and EvDvD developed the hypothesis. PvB and EvDvD helped 
in carrying out the analysis and data cleaning. LRR was involved in data cleaning 
and analysis. All authors contributed to the manuscript. MAM is guarantor of this 
research.

Funding MAM is funded by Aga Khan University, Karachi through Faculty 
Development Award 2015.

Map disclaimer The inclusion of any map (including the depiction of any 
boundaries therein), or of any geographic or locational reference, does not imply the 
expression of any opinion whatsoever on the part of BMJ concerning the legal status 
of any country, territory, jurisdiction or area or of its authorities. Any such expression 
remains solely that of the relevant source and is not endorsed by BMJ. Maps are 
provided without any warranty of any kind, either express or implied.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Ethical exemption was obtained from Ethical Review Committee of 
the Aga Khan University Number 4550- CHS- ERC- 16 dated 3 February 2017.

Provenance and peer review Not commissioned; externally peer reviewed.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2021-006453 on 30 D

ecem
ber 2021. D

ow
nloaded from

 

https://twitter.com/M_Ashar_Malik
http://gh.bmj.com/


Malik MA, et al. BMJ Global Health 2021;6:e006453. doi:10.1136/bmjgh-2021-006453 9

BMJ Global Health

Data availability statement Data are available in a public, open access 
repository. We used data sets of Pakistan Social and Living Standard Surveys 
conducted by Pakistan Bureau of Statistics. The data sets of these surveys are 
available on request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES
 1 Easterly W. The political economy of growth without development: a 

case study of Pakistan. paper for the analytical narratives of growth 
project, Kennedy school of government, Harvard University, pp.1- 53, 
2001. Available: https://pdfs.semanticscholar.org/bb5d/3f6e4380 
22dc5d4a9973f93b71c432581d9e.pdf

 2 Ministry of Finance. Economic Survey of Pakistan 2017- 18 Finance 
Division, Economic Advisor’s Wing: Islamabad, Pakistan, 2018. 
Available: http://www.finance.gov.pk/survey_1718.html

 3 Birdsall N, Malik A, Vaishnav M. Poverty and the social sectors: 
the world bank in Pakistan 1990- 2003, 2005. Available: https://ora. 
ox.ac.uk/objects/uuid:85ac3ccb-16e0-4fcc-ba33-ffb270d67c36/ 
download_file?file_format=pdf&safe_filename=Poverty_ 
SocialSectors.pdf&type_of_work=Report

 4 Javed N. The Pakistan millennium development goals report 
(PMDGR) 2013. PMDGR report, 2013. Available: http://www.finance. 
gov.pk/survey_1718.html

 5 Devine S, Taylor G. Every child alive: the urgent need to end new- 
born deaths. UNICEF, 2018. Available: https://www.unicef.org/ 
publications/files/Every_Child_Alive_The_urgent_need_to_end_ 
newborn_deaths.pdf

 6 Pakistan Bureau of Statistics. National health accounts 2015- 16. 
government of Pakistan, 2017. Available: http://www.pbs.gov.pk/ 
content/national-health-accounts-pakistan-2015-16

 7 Asian Development Bank. Pakistan: women health project: project 
completion report, 2007. Available: www.adb.org/sites/default/files/ 
evaluation-document/./in257-08.pdf

 8 Atwood AJ, Fullerton J, Khan NS. USAID/Pakistan: Maternal 
Newborn and Child Health Program: Final Evaluation. In: Global 
health technical assistance project. Arlington, VA: The QED Group 
LLC, 2010. http://pdf.usaid.gov/pdf_docs/pdacr890.pdf

 9 Norwegian Ministry of Foreign Affairs. Final report for grants from the 
Norwegian Ministry of foreign Affairs (MFA) S81: Norway Pakistan 
partnership initiative, 2015. Available: https://info.undp.org/docs/ 
pdc/Documents/ZWE/MFA%20progress%20report%20to% 
20Norwegian%20Embassy%20(002).pdf

 10 Population Council. End of project evaluation: Norway Pakistan 
partnership initiatives. Islamabad, Pakistan: Government of Sindh 
and Population Council, 2014. https://www.unicef.org/evaldatabase/ 
files/NPPI_end_of_project_evaluation.pdf

 11 Sindh Bureau of Statistics. District- based multiple indicators cluster 
survey. government of Sindh, 2005. Available: http://sindhbos.gov. 
pk/wp-content/uploads/2014/09/Sindh-MICS-Report-2003-04.pdf

 12 National Institute of Population Studies. Demographic and 
Healthhealth Surveysurvey 2006- 07. Islamabad, Pakistan: National 
Institute of Population Studies and Macro International Inc, 2008. 

https://nips.org.pk/publication/pakistan-demographic-and-health- 
survey-pdhs-2006-07-main-report

 13 United Nation Development Program. Multidimensional poverty in 
Pakistan. un development program, 2016. Available: https://www. 
undp.org/content/dam/pakistan/docs/MPI/Multidimensional% 
20Poverty%20in%20Pakistan.pdf

 14 Midhet F, Becker S, Berendes HW. Contextual determinants of 
maternal mortality in rural Pakistan. Soc Sci Med 1998;46:1587–98.

 15 Mahmud G, Zaman F, Jafarey S, et al. Achieving millennium 
development goals 4 and 5 in Pakistan. BJOG 2011;118 Suppl 
2:69–77.

 16 Jafarey SN. Maternal mortality in Pakistan--compilation of available 
data. J Pak Med Assoc 2002;52:539–44.

 17 Shah N, Hossain N, Shoaib R, et al. Socio- Demographic 
characteristics and the three delays of maternal mortality. J Coll 
Physicians Surg Pak 2009;19:95–8.

 18 Pakistan Bureau of Statistics. Pakistan social and living standard 
measurement survey 2008- 2014. Islamabad, Pakistan, government 
of Pakistan, 2015. Available: https://www.pbs.gov.pk/content/ 
microdata

 19 MCHIP- Maternal and Child Health Integrated Program. Pakistan 
mother and child health integrated project 2014- 2017. Available: 
https://www.MCHip.net/country-programs/pakistan/

 20 Lindelow M. Sometimes more equal than others: how health 
inequalities depend on the choice of welfare indicator. Health Econ 
2006;15:263–79.

 21 Puhani PA. The treatment effect, the cross difference, and the 
interaction term in nonlinear “difference- in- differences” models. 
Econ Lett 2012;115:85–7.

 22 Newey WK, West KD. A simple, positive Semi- Definite, 
Heteroskedasticity and autocorrelation consistent covariance matrix. 
Econometrica 1987;55:703–8.

 23 Loevinsohn B, Haq IU, Couffinhal A, et al. Contracting- in 
management to strengthen publicly financed primary health 
services--the experience of Punjab, Pakistan. Health Policy 
2009;91:17–23.

 24 Malik MA, Van de Poel E, Van Doorslaer E. Did contracting effect 
the use of primary health care units in Pakistan? Health Policy Plan 
2017;32:1032–41.

 25 Agha S. Changes in the proportion of facility- based deliveries and 
related maternal health services among the poor in rural Jhang, 
Pakistan: results from a demand- side financing intervention. Int J 
Equity Health 2011;10:57–12.

 26 Agha S. Impact of a maternal health voucher scheme on institutional 
delivery among low income women in Pakistan. Reprod Health 
2011;8:1–14.

 27 Habib MA, Black KI, Greenow CR, et al. Evaluation of a maternal, 
neonatal and child health intervention package in a rural district of 
Pakistan: a quasi- experimental study. Int J Community Med Public 
Health 2019;6:4682.

 28 Chaudhri R, Bano N, Noreen H. Providing maternity care in rural 
Pakistan: a way forward. J Soc Obstet Gynaecol Pak 2013;3:150–7.

 29 Jokhio AH, Winter HR, Cheng KK. An intervention involving 
traditional birth attendants and perinatal and maternal mortality in 
Pakistan. N Engl J Med 2005;352:2091–9.

 30 Rashid H. Assessing the impact of' Pakistan initiative for mothers 
and newborns' in comparison to socio- economic determinants 
of maternal health seeking in Pakistan (doctoral dissertation, 
University of Delaware), 2015. Available: https://udspace.udel. 
edu/bitstream/handle/19716/17359/2015_RashidHira_MA.pdf? 
sequence=1

 31 Ahmed SM, Rawal LB, Chowdhury SA, et al. Cross- country 
analysis of strategies for achieving progress towards global 
goals for women's and children's health. Bull World Health Organ 
2016;94:351–61.

 32 Ahsan KZ, Streatfield PK, Ijdi R- E-, et al. Fifteen years of sector- wide 
approach (swap) in Bangladesh health sector: an assessment of 
progress. Health Policy Plan 2016;31:612–23.

 33 Kuruvilla S, Schweitzer J, Bishai D, et al. Success factors for 
reducing maternal and child mortality. Bull World Health Organ 
2014;92:533–44.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2021-006453 on 30 D

ecem
ber 2021. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
https://pdfs.semanticscholar.org/bb5d/3f6e438022dc5d4a9973f93b71c432581d9e.pdf
https://pdfs.semanticscholar.org/bb5d/3f6e438022dc5d4a9973f93b71c432581d9e.pdf
http://www.finance.gov.pk/survey_1718.html
https://ora.ox.ac.uk/objects/uuid:85ac3ccb-16e0-4fcc-ba33-ffb270d67c36/download_file?file_format=pdf&safe_filename=Poverty_SocialSectors.pdf&type_of_work=Report
https://ora.ox.ac.uk/objects/uuid:85ac3ccb-16e0-4fcc-ba33-ffb270d67c36/download_file?file_format=pdf&safe_filename=Poverty_SocialSectors.pdf&type_of_work=Report
https://ora.ox.ac.uk/objects/uuid:85ac3ccb-16e0-4fcc-ba33-ffb270d67c36/download_file?file_format=pdf&safe_filename=Poverty_SocialSectors.pdf&type_of_work=Report
https://ora.ox.ac.uk/objects/uuid:85ac3ccb-16e0-4fcc-ba33-ffb270d67c36/download_file?file_format=pdf&safe_filename=Poverty_SocialSectors.pdf&type_of_work=Report
http://www.finance.gov.pk/survey_1718.html
http://www.finance.gov.pk/survey_1718.html
https://www.unicef.org/publications/files/Every_Child_Alive_The_urgent_need_to_end_newborn_deaths.pdf
https://www.unicef.org/publications/files/Every_Child_Alive_The_urgent_need_to_end_newborn_deaths.pdf
https://www.unicef.org/publications/files/Every_Child_Alive_The_urgent_need_to_end_newborn_deaths.pdf
http://www.pbs.gov.pk/content/national-health-accounts-pakistan-2015-16
http://www.pbs.gov.pk/content/national-health-accounts-pakistan-2015-16
www.adb.org/sites/default/files/evaluation-document/./in257-08.pdf
www.adb.org/sites/default/files/evaluation-document/./in257-08.pdf
http://pdf.usaid.gov/pdf_docs/pdacr890.pdf
https://info.undp.org/docs/pdc/Documents/ZWE/MFA%20progress%20report%20to%20Norwegian%20Embassy%20(002).pdf
https://info.undp.org/docs/pdc/Documents/ZWE/MFA%20progress%20report%20to%20Norwegian%20Embassy%20(002).pdf
https://info.undp.org/docs/pdc/Documents/ZWE/MFA%20progress%20report%20to%20Norwegian%20Embassy%20(002).pdf
https://www.unicef.org/evaldatabase/files/NPPI_end_of_project_evaluation.pdf
https://www.unicef.org/evaldatabase/files/NPPI_end_of_project_evaluation.pdf
http://sindhbos.gov.pk/wp-content/uploads/2014/09/Sindh-MICS-Report-2003-04.pdf
http://sindhbos.gov.pk/wp-content/uploads/2014/09/Sindh-MICS-Report-2003-04.pdf
https://nips.org.pk/publication/pakistan-demographic-and-health-survey-pdhs-2006-07-main-report
https://nips.org.pk/publication/pakistan-demographic-and-health-survey-pdhs-2006-07-main-report
https://www.undp.org/content/dam/pakistan/docs/MPI/Multidimensional%20Poverty%20in%20Pakistan.pdf
https://www.undp.org/content/dam/pakistan/docs/MPI/Multidimensional%20Poverty%20in%20Pakistan.pdf
https://www.undp.org/content/dam/pakistan/docs/MPI/Multidimensional%20Poverty%20in%20Pakistan.pdf
http://dx.doi.org/10.1016/S0277-9536(97)10137-X
http://dx.doi.org/10.1111/j.1471-0528.2011.03114.x
http://www.ncbi.nlm.nih.gov/pubmed/12627900
http://dx.doi.org/02.2009/JCPSP.9598
http://dx.doi.org/02.2009/JCPSP.9598
https://www.pbs.gov.pk/content/microdata
https://www.pbs.gov.pk/content/microdata
https://www.MCHip.net/country-programs/pakistan/
http://dx.doi.org/10.1002/hec.1058
http://dx.doi.org/10.1016/j.econlet.2011.11.025
http://dx.doi.org/10.2307/1913610
http://dx.doi.org/10.1016/j.healthpol.2008.10.015
http://dx.doi.org/10.1093/heapol/czx040
http://dx.doi.org/10.1186/1475-9276-10-57
http://dx.doi.org/10.1186/1475-9276-10-57
http://dx.doi.org/10.1186/1742-4755-8-10
http://dx.doi.org/10.18203/2394-6040.ijcmph20195040
http://dx.doi.org/10.18203/2394-6040.ijcmph20195040
http://dx.doi.org/10.1056/NEJMsa042830
https://udspace.udel.edu/bitstream/handle/19716/17359/2015_RashidHira_MA.pdf?sequence=1
https://udspace.udel.edu/bitstream/handle/19716/17359/2015_RashidHira_MA.pdf?sequence=1
https://udspace.udel.edu/bitstream/handle/19716/17359/2015_RashidHira_MA.pdf?sequence=1
http://dx.doi.org/10.2471/BLT.15.168450
http://dx.doi.org/10.1093/heapol/czv108
http://dx.doi.org/10.2471/BLT.14.138131
http://gh.bmj.com/


 

1 

 

Appendices  
 

Appendix A Sindh district map (NPPI districts are highlighted in green) 
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Appendix B Proportion of births in treated and control districts of NPPI 
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Appendix C Robustness check for pre-treatment parallel trends 

 

All NPPI districts Voucher 
districts 

 Contracted 
districts 

Other NPPI 
districts 

Sample 
size 

p 
values 

Sample 
size 

p 
values 

Sample 
size 

p 
values 

Sample 
size 

p 
values 

All skilled births 1825 0.06 408 0.58 456 0.19 961 0.07 

Births at any facility 1121 0.64 308 0.11 244 0.36 569 0.64 
Home-based skilled 
births 704 0.12 100 0.78 212 0.03 392 0.08 
Births at private 
facilities 835 0.07 237 0.26 164 0.23  0.31 
Table provides P-values of the join test of significance to test pre-treatment parallel trends in 2009-2011. These values 
are obtained from an F-test that tests the nulls that the change in the proportions of outcomes in pre-treatment years is 
same across treatment and control districts of all pre-treatment years. Control variables include year and district fixed 
effects and a vector of covariates that includes age and schooling of mothers, schooling of the head of household, the 
socio-economic status of the household, whether household inhabited in rural areas and whether household was headed 
by a female at the time of survey. Reference group for skilled births, institutional births, home-based skilled births and 
births at private facilities are all unskilled births, home-based births, home-based unskilled births and births at public 
facilities respectively. Other districts were the treated districts excluding districts where voucher and contracting 
schemes were implemented 
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