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Abstract

The burden of maternal and child mortality remains high in sub-Saharan Africa (SSA).
Over the past 15 years use of health services for childbirth has increased, however there is
growing evidence that higher use does not guarantee improved health outcomes. These finding
suggest problems with quality. This dissertation diagnoses problems with quality of maternal and
child healthcare in SSA (papers 1 and 2), and tests the effect of a quality improvement
intervention on quality (paper 2) and use (paper 3) of maternal health services. In the first paper
we use cross-sectional data from 16,352 visits for sick children in seven SSA countries to assess
the level, predictors, and outcomes of provider-patient communication. We find that
communication is low, and higher communication is associated with higher caregiver and
provider education. In the second and third papers we test the impact of a quality improvement
intervention that targeted both supply- and demand-side elements of maternal healthcare. The
second paper uses difference-in-differences analyses to assess the impact of the intervention on
process and outcome measures of quality. We find that quality was low across all 18 indicators
and the intervention was associated with an increase in one of the 18 indicators. Failure of the
intervention to make large improvements in quality was likely due to both low implementation of
the intervention and issues in theory. In the third paper we use difference-in-differences analyses
to assess the effect of the intervention on use of health facilities for childbirth. The intervention
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led to a large increase in facility utilization for childbirth among women whose previous delivery
was at home and a modest increase among the general population. Overall, this dissertation
contributes to the growing evidence that the quality of maternal and child healthcare is low in
SSA, and provides new evidence that while clinic-level quality improvement interventions may
not be effective in improving measures of quality of labor and delivery care, investment in
quality can improve utilization of health facilities for childbirth. Additional research and policy
efforts should focus on improving the quality of care for mothers and children in SSA.
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Introduction
Motivation
The burden of maternal and child mortality is inequitably distributed throughout the world, and
is particularly high in sub-Saharan Africa (SSA). In 2013 in Eastern SSA 387 women died for
every 100,000 live births – over sixty times the rate in Western Europe.1 Similarly, the number
of under-five deaths in Eastern SSA was 76 per 1,000 live births – nearly 20 times the rate in
Western Europe.2 A majority of these deaths could be prevented with utilization of high-quality
health services.3, 4

Over the past 15 years, utilization of health services for childbirth has increased throughout
SSA.5 However, evidence that higher utilization does not guarantee improved health outcomes
suggests problems with the quality of health services.6, 7 Some aspects of care quality, such as
provision of evidence-based practices, are increasingly documented in low- and middle-income
countries (LMIC), while others are yet to be explored. Additionally, while quality improvement
interventions have been implemented throughout LMIC, rigorous evaluations using randomized
designs are rare. This dissertation aims to fill these gaps by providing empirical evidence of the
state of provider communication during healthcare visits for sick children, and then using a
cluster randomized controlled study to evaluate the effect of a health system strengthening
intervention on indicators of quality and utilization for maternal and newborn care.
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Background on quality measurement and evaluation
High quality care is care that “improves health outcomes and provides value to people.”8 One of
the earliest frameworks for conceptualizing quality is also one of the simplest: Donabedian’s
quality framework consists of three domains: structure, process, and outcome.9 This original
framework separates process quality into technical and interpersonal aspects of care.

In the years since Donabedian’s initial work there has been a proliferation of quality
frameworks.10-13 The WHO Quality of Care Framework for maternal and newborn health13
(Figure 0.1) builds from Donabedian’s work and details out specific, relevant characteristics of
each domain. This dissertation uses this framework and provides empirical evidence for the level
of provision and experience of care (papers 1 and 2) as well as the relationships between these
measures of care and both the health system structure (paper 1) and individual and facility-level
outcomes (papers 1 and 3).
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Figure 0.1. Quality of care for pregnant women and newborns-the WHO vision13
Figure citation: BJOG: An International Journal of Obstetrics & Gynaecology
Volume 122, Issue 8, pages 1045-1049, 1 MAY 2015 DOI: 10.1111/1471-0528.13451
http://onlinelibrary.wiley.com/doi/10.1111/1471-0528.13451/full#bjo13451-fig-0001

This dissertation focuses on quality measurement and evaluation in sub-Saharan Africa for five
reasons. First, there is growing evidence that utilization and coverage of basic services is
insufficient to improve the health of newborns and mothers.6, 7 Second, while there is evidence of
poor quality, all aspects of quality are not assessed.14-19 For example, measures of structure and
provision of care are reported, but we know very little about provider-patient communication.

3

Third, what gets measured gets done. Measurement both increases the salience of the measured
indicators and provides evidence for areas that need improvement. There has been a large focus
on measuring indicators of structure, or facility readiness, but recent evidence demonstrates that
these inputs do not necessitate good quality of care.20 This dissertation thus focuses on measures
of the provision and experience of care. Fourth, patients have demonstrated and stated
preferences for high quality care. In Tanzania we found that 42% of women using the health
system for childbirth bypassed their primary care clinic in search of higher-level care, with an
increased odds of bypassing if they perceived poor quality at their local clinic.21 In analyses of
perceived quality of care, aspects of provision and experience of care were most important in
women’s rating of quality.12, 22 Finally, quality improvement programs must be evaluated in
context. What works in a tightly controlled clinical trial will not necessarily work in context,
once scaled. It is essential, and possible, for evaluations of complex interventions to be
conducted with methodological rigor.23 This dissertation presents one such example.

Dissertation overview
Using both international, cross-sectional data as well as panel data from a four-year cluster
randomized study my dissertation aims to fill a gap in quality measurement and rigorously test
the impact of one quality intervention.

My first dissertation paper uses the Service Provision Assessment (SPA) survey, a large multinational dataset, to assess provider communication in seven sub-Saharan African countries. I
measure the extent of good provider communication and its predictors, as well as the influence of
provider communication on patient outcomes. While there is evidence from high-income
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countries that strong provider communication is associated with measures of technical quality
and health outcomes,24-27 it has not been systematically studied in LMIC. The different structure
of the health care system and distinct social contexts warrant caution in assuming that the
relationships found in one environment will be reflected in the other.28

My second paper evaluates the impact of a multi-component quality improvement intervention
on the quality of maternal and newborn care in primary care clinics. We implemented a clusterrandomized study in rural Tanzania from 2012-2016. The intervention was designed to address
both supply-side deficiencies in quality and increase demand-side awareness of quality and
utilization of services. This was done through in-service training of healthcare providers in basic
emergency obstetric and newborn care (BEmONC), mentoring and supportive supervision of
providers, infrastructure support, and peer outreach to pregnant women. Using difference-indifferences analyses with panel data constructed from multiple data sources (women, healthcare
providers, and health facilities) I assess the effect of the intervention on 18 measures of quality.

My third paper uses data from the same cluster-randomized study to assess the impact of the
quality improvement intervention on utilization of health facilities for childbirth. Given the
context of high utilization of facilities for childbirth at baseline (72%) I conduct a secondary
analysis of utilization among women whose prior delivery was at home. In this paper I develop a
theoretical model for how quality improvement interventions in maternal health can be linked to
future utilization of services. I empirically test three pathways from the intervention to higher
facility utilization: improved obstetric quality, improved antenatal care (ANC) quality, and
improved links between the health system and the community.
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ABSTRACT
Objectives: To determine the extent of provider communication, predictors of good
communication, and the association between provider communication and patient outcomes,
such as patient satisfaction, in seven sub-Saharan African countries.

Design: Cross-sectional, multi-country study.

Setting: Data from recent Service Provision Assessment (SPA) surveys from seven countries in
sub-Saharan Africa. SPA surveys include assessment of facility inputs and processes as well as
interviews with caretakers of sick children. These data included 3,898 facilities and 4,627
providers.

Participants: 16,352 caregivers visiting the facility for their sick children.

Primary and secondary outcome measures: We developed an index of four recommended
provider communication items for a sick child assessment based on World Health Organization
guidelines. We assessed potential predictors of provider communication and considered whether
better provider communication was associated with intent to return to the facility for care.

Results: The average score of the composite indicator of provider communication was low, at
35% (standard deviation [SD]: 26.9). Fifty-four percent of caregivers reported that they were told
the child’s diagnosis, and only 10% reported that they were counseled on feeding for the child.
Caregivers’ educational attainment and provider pre-service education and training in integrated
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management of childhood illness were associated with better communication. Private facilities and

facilities with better infrastructure received higher communication scores. Caretakers reporting
better communication were significantly more likely to state intent to return to the facility
(relative risk: 1.19, 95% CI: 1.16, 1.22).

Conclusions: There are major deficiencies in communication during sick child visits. These are
associated with lower provider education as well as less well-equipped facilities. Poor
communication, in turn, is linked to lower satisfaction and intention to return to facility among
caregivers of sick children. Countries should test strategies for enhancing quality of
communication in their efforts to improve health outcomes and patient experience.

Strengths and limitations of this study
•

This study combines data from health facility surveys with reports from patients on their
experience. This unique combination allows us to assess the association between
communication and characteristics of health facilities, providers and patient populations.

•

In addition to empirically assessing extent and predictors of communication, this analysis
is able to look at outcomes related to future behaviors, including satisfaction with the
health system and intent to return the facility for future care.

•

This is a large multi-country study that assesses communication across different levels of
healthcare and in many settings. However, a limitation of this study is that it is crosssectional and cannot determine causality in assessed relationships.
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INTRODUCTION
Healthcare utilization has increased in many low-and middle-income countries (LMIC) in the
past decade as a result of national and international focus on improving access to services.1
However, such gains in utilization are not always matched by improvements in health outcomes,
which are still disproportionately poor in LMIC.2 This may be due to low quality of healthcare
patients receive once they reach the health system.3, 4

Measures of the quality of healthcare are typically analyzed in three domains: infrastructure,
process, and outcome.5 The process of care can be further divided into technical quality of
clinical care and patient experience, or interpersonal quality.6 Technical quality refers to the
application of clinical medicine to a specific health problem, while patient experience measures
focus on responsiveness of the health system to the patient’s non-health needs. The World Health
Organization’s (WHO) 2000 World Health Report and subsequent theoretical work have defined
the following eight domains of patient experience: dignity, autonomy, confidentiality,
communication, choice of provider, timely attention, quality of basic amenities, and social
support.7, 8

Provider communication is a particularly important component of patient experience. Strong
communication between providers and patients may enable patients to disclose relevant
information and to adhere to prescribed treatment.8, 9 There is evidence in high-income countries
that strong provider communication is associated with measures of technical quality.9, 10 In
addition, better provider-patient communication is associated with better perceived and
objectively measured patient health outcomes.11, 12
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Despite growing evidence of the influence of patient-provider communication on caregiver
behaviors and health outcomes in high-income settings, the quality and impact of provider
communication in LMIC is not as well documented. The different structure of the health care
system and distinct social contexts warrant caution in assuming that the relationships found in
one environment will be reflected in the other.13

Understanding the determinants and outcomes of patient communication is essential in LMIC,
which bear a disproportionate burden of childhood morbidity and mortality and stand to gain the
most from improvement in provider-patient communication if the link between communication
and outcomes is found to be strong.2, 14 We therefore had two objectives for this analysis. First,
we described provider communication and its predictors during visits for sick children in health
facilities across seven sub-Saharan African countries. Second, we quantified the association
between provider communication and key outcomes of a healthcare visit: caregivers’ satisfaction
with and impressions of the visit, caregivers’ intent to return to the facility if the child does not
improve completely, and caregivers’ recommendation of the facility to family and friends.

METHODS
Data collection and survey design
This analysis uses data from the Service Provision Assessment (SPA) surveys, which are
conducted by the Demographic and Health Survey (DHS) Program.15 These health facility-based
surveys have been completed over the past 10 years in seven countries in sub-Saharan Africa
(Kenya in 2010, Malawi (2013), Namibia (2009), Rwanda (2007), Senegal (2012-2014),

14

Tanzania (2015), and Uganda (2007)). The SPA surveys include assessment of facility inputs
and processes and health worker interviews as well as direct clinical observations and client exit
interviews (sample sizes presented in Appendix 1.1). This analysis focuses on data from client
exit interviews for visits for sick children. Additional covariates are drawn from the surveys of
facility inputs and processes and health worker interviews.

SPA survey selection follows a two-stage design. Except in Rwanda, Namibia, and Malawi,
where a census of all or near all facilities was conducted, each country’s health facilities were
randomly sampled after stratifying by type of facility (e.g., hospital or health center) and
managing authority. Hospitals tend to be oversampled in SPA surveys. Within each health
facility, patients were selected using systematic sampling. The anticipated number of patients to
be seen on the day of data collection was divided by 15 to determine the interval length needed
to sample 15 patients from the facility.15 Survey weights are assigned to each child to account for
both the facility and patient stages of sampling such that the weighted sample should be
representative of the population of all clients seeking care. We scaled weights within each
country to maintain the sample size.15 Health workers observed providing care were interviewed
about their education and training; sampling weights were similarly calculated to ensure a
representative sample of health care providers.

Informed consent was collected from the facility in-charge as well as each individual respondent
before continuing with the interview.16

15

Measurement of provider communication
We used the 2014 WHO guidelines for the integrated management of childhood illness (IMCI) 17
to identify essential elements of provider communication during sick child visits. The primary
requirements of provider communication in the IMCI guidelines are clear statement of the
child’s diagnosis and of the recommended treatment and follow-up plan. To capture these
elements we defined four indicators of quality communication: provider told the caregiver the
child’s illness, told the caregiver the symptoms that would indicate a need for immediate return
to the facility, scheduled or discussed a return visit, and counseled the caretaker on feeding the
child (the caregiver responded that the provider counseled them on either feeding solid foods or
giving fluids during this illness). These indicators were assessed using the caretakers’ recall of
this communication following the clinical consultation. We excluded three indicators that
addressed communication of medication for the child, as these indicators may in some cases be
endogenous with provision of good technical quality (provision of an appropriate treatment
plan.) We calculated communication quality as the proportion of the four items performed for
each visit.

Covariates
To identify determinants of good communication, we selected predictors identified using recent
literature and shown on our conceptual framework (Figure 1.1).18-20 At the patient level, these
included both the caregiver and child’s socio-demographic characteristics as well as whether the
caregiver paid for the visit and whether the caregiver was part of a prepayment plan, such as
insurance. In order to capture potentially different treatment by the child’s presenting illness, we
assessed the reasons for the child’s visit as stated by the caregiver (fever, cough, diarrhea,
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vomiting, feeding problems, sleeping problems, and convulsions). At the provider level we
assessed providers’ education (both number of years of pre-service education and whether they
had received recent, in the past one to two years, IMCI-related training), providers’ cadre (doctor
or clinical officer versus nurse versus other), how long they have worked as a clinician, and
whether the provider is a manager. At the facility level we looked at whether the facility had
received recent supportive supervision, the level of infrastructure available (an index of 22 items
including water and electricity), the level of management support (an index of 7 items including
whether quality assurance activities are routinely carried out), whether the facility was public or
private, and the level of the facility (comparing hospitals to non-hospitals).

Patient
- Patient & caregiver demographics
- Caregiver actions prior to visit
- Illness type/severity
Patient
behaviors
Provider
communication
(patient
experience)

Provider
- Provider demographics

Health
outcomes

Facility
- Type, size, structure

Figure 1.1. Conceptual framework of the relationship between patient-, provider-, and facilitylevel characteristics; communication measure of quality; and patient behaviors and outcomes
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We assessed the relation between communication and outcomes related to the caregivers’
experience: caregiver satisfaction, caregivers’ intent to return to the facility, caregivers’
recommendation of the facility, and caregivers’ perception of whether there were problems with
the care provided. Caregivers were asked to rate their satisfaction with the services received on a
three-level scale (very satisfied, more or less satisfied, or not satisfied). We dichotomized the
variable as “very satisfied” versus “not very satisfied.” Caregivers were also asked what they
would do if the child did not get completely better or became worse. We coded caregivers
responses as either “return to this facility” or “not return,” where not returning could include
going to another facility, another health worker, a traditional healer, or just wait (e.g. do not see a
healthcare provider.) Caregivers’ were also asked whether they would recommend this facility to
a friend of family member. Finally, caregivers were asked whether certain aspects of care were
major, minor, or no problem for them. We dichotomized these responses into either “problem” or
“no problem.”

Data analysis
We first explored the level and potential predictors of provider communication in the seven
countries. We calculated descriptive statistics of the population-averaged indicators of interest
using data weighted to represent the health system in each country. We screened each potential
indicator in a linear regression of provider communication, controlling for country and clustering
at the provider level. We retained all covariates significant at p<=0.05, removing those that were
highly correlated with other retained predictors.
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We then assessed the predictors of communication using generalized hierarchical linear
regression models. Hierarchical models were selected because they enable assessment of the
association of both patient- and provider- or facility-level characteristics with the communication
index, as well as calculation of the variation in the outcome attributable to the client versus
provider. The first model included only country fixed effects, the second model added
individual-level elements, and the third model included individual-, provider-, and facility-level
elements with country fixed effects. We used the MIXED command with the MLE option in
Stata 14.1 (StataCorp LP, College Station, TX) for all models. We included a random intercept
for provider and calculated the intraclass correlation coefficient (ICC). The ICC is interpreted as
the proportion of the total variation in the outcome that is due to provider-level variation.

While the SPA surveys aim to collect data from multiple patient visits for each provider, this is
not always the case. Over the seven countries surveyed, there were 559 providers (4%) where
only one child visit was observed. For these providers, the contribution at the child-level cannot
be calculated; we corrected for this by preventing the stratum from contributing to the variance at
the child-level.

The second part of our analysis assessed the association between provider communication and
patient outcomes using generalized estimating equations. We calculated risk ratios using a log
link, exchangeable correlation structure, and robust sandwich estimator to account for clustering
at the provider level. A fixed effect for country was included in the unadjusted models. Adjusted
models controlled for potential confounders at the patient-, provider-, and facility-level; these
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covariates were selected because of their theorized association with both provider
communication and the outcomes of interest.

All analyses were conducted using Stata 14.1 (StataCorp LP, College Station, TX.) The
institutional review board at the Harvard T. H. Chan School of Public Health determined this
analysis to be exempt from human subjects review.

Sensitivity analyses
We conducted multiple sensitivity analyses to assess the robustness of the results to the methods
used for missing data and model specification. To ensure results were not affected by missing
data, we conducted multiple imputation and repeated the analysis on 20 imputed datasets
(Appendix 1.2). We also removed providers with a single clinical observation to better assess
variation within versus between providers. Finally, we repeated the model using sampling
weights accounting for the provider’s probability of inclusion in the sample. Results for these
final two models are presented in Appendix 1.3.

RESULTS
A total of 16,352 outpatient visits for sick children from 3,898 facilities and 4,627 providers
were included in this analysis (Table 1.1 and Appendix 1.1). On average, children were 20
months (1.7 years) old at the time of their visit. Fever was the most common reason caretakers
cited for the visit (74%). Forty-one percent of the healthcare providers were nurses, and 16% of
the visits included were at hospitals (Table 1.1).
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Table 1.1. Client, provider, and facility characteristics for outpatient visits for sick children in
seven sub-Saharan African countries

Total visits
Total providers
Total facilities
Visit-level
Caregiver’s age (years)
Caregiver is female
Caregiver’s education
None
Any primary
Any secondary
Any tertiary or higher
Caregiver is child’s parent
Child's age (months)
Child is female
Client paid for visit
Client has insurance1
Duration of visit (minutes)
Reasons caregiver brought child to the
facility2
Fever
Cough
Diarrhea
Vomit
Problems feeding
Excessive sleepiness
Convulsions
Provider-level
Provider is female
Provider’s years of education
Provider's years since graduation
Provider years in this facility
Provider's cadre
Doctor or clinical officer
Nurse
Non-clinical staff
Provider is a manager

Weighted
N or mean
16,352
4,627
3,898
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% or SD

28.1
13,744

8.2
91.2%

3,705
8,701
3,430
493
14,446
20.3
7,904
6,769
3,102
12.9

22.7%
53.3%
21.0%
3.0%
89.0%
15.2
48.5%
41.4%
19.1%
15.8

11,894
11,102
4,898
4,083
3,724
3,516
653

73.5%
68.1%
30.2%
25.2%
23.0%
21.7%
4.0%

7,552
15.0
9.9
4.7

46.2%
2.9
10.0
6.4

7,480
6,633
2,224
9,987

45.8%
40.6%
13.6%
61.5%

Table 1.1. (Continued)
Weighted
N or mean
Received recent training on sick child
care
Number of in-service training topics
covered in past 3 years
Facility-level
Private facility
Hospital
Received supportive supervision in last
6 months
Infrastructure index3

% or SD

6,332

38.9%

5.0

3.4

3,461
2,620

21.2%
16.0%

12,378
0.55

76.2%
0.17

Notes:
SD, standard deviation; IMCI, integrated management of childhood illness
Data from Rwanda and Namibia are self-weighted and in Malawi a non-response weight is used. Data
from Kenya, Senegal, Tanzania, and Uganda are weighted to reflect sampling probability.
For some rows, denominators differ from the total N owing to missing data.
1
Client has medical aid, insurance, or other prepayment plan.
2
Caregivers could report multiple reasons for bringing the child to the facility for services
3
Mean proportion of 22 items including water, ambulance, electricity, phone, toilet, cleanliness, wait
room, system for maintenance, sharps disposal, waste disposal, sterilized equipment storage, consumables
storage, no expired medications, medication storage, medication supply, stock ledger, pourable water,
soap, gloves, sharps box, surface disinfectant, and hand disinfectant

The average score on the composite indicator of provider communication was low, at 35%, with
a standard deviation of 26.9 percentage points. In 23% of visits the caregiver reported that the
provider did not complete any of the communication tasks, whereas 3% of caregivers reported
the provider completed all communication tasks. Fifty-four percent of caregivers reported that
they were told the child’s diagnosis, and only 10% reported that they were counseled on feeding
or providing liquids for the child (Figure 1.2).
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Figure 1.2. Frequency of provider communication across seven sub-Saharan African countries,
data from patient report; N=16,3521
1

For each indicator, values were missing from 0.2-0.6% of exit interview

While most of the variables included in the full model assessing factors contributing to provider
communication had a statistically significant association with patient experience, the effect size
was generally small (Table 1.2). On average, caregivers who had achieved tertiary education
experienced provider communication that rated 4.9 percentage points better than those with no
education. On the provider side, providers who had received training in selected child health
topics in the past one to two years, providers who were managers, female providers, and nurses
all scored higher on the communication scale. These associations were all modest, with training
having the largest association with an increase of 4.4 percentage points on the communication
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scale. Observations in private facilities and those that had received a supportive supervision visit
were also associated with better communication scores. The patient- and provider-level
characteristics included in the model were able to account for minimal variation between
providers. Most of the variation in the communication index was due to unexplained patientlevel variation and random error, with 35% of variation in the full model due to provider-level
effects.
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Table 1.2. Results of the multilevel linear regression of provider communication during sick child visits in seven sub-Saharan African
countries1
Model 1
β

95% CI

Visit-level
Caregiver's age
Caregiver's education
No school
Any primary
Any secondary
Any tertiary or higher
Caregiver is child's parent
Caregiver paid for the visit
Caregiver has insurance
Duration of the visit (minutes)
Reason for visit was child vomiting
Reason for visit was fever
Provider-level
Provider's years of education
Provider's years since graduation
Number of years provider worked in
this facility
Provider's cadre
Doctor or clinical officer
Nurse
Other
Provider is a manager
Provider is female
Received training on IMCI
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Model 2
β

95% CI

Model 3
β

95% CI

0.11

0.06, 0.16

0.10

0.06, 0.15

Reference
1.21
4.25
5.63
2.35
1.78
0.97
0.07
1.78
0.79

0.14, 2.28
2.97, 5.52
3.41, 7.85
1.02, 3.68
0.67, 2.90
-0.33, 2.27
0.05, 0.10
0.92, 2.64
-0.07, 1.65

Reference
1.08
3.98
4.92
2.35
0.66
0.57
0.07
1.80
0.93

0.01, 2.15
2.70, 5.26
2.67, 7.16
1.02, 3.67
-0.53, 1.85
-0.73, 1.87
0.05, 0.09
0.94, 2.66
0.07, 1.79

0.38
0.05

0.15, 0.60
-0.02, 0.12

0.05

-0.05, 0.15

Reference
2.90
-1.92
2.55
1.29
4.38

1.18, 4.61
-4.49, 0.65
1.29, 3.81
0.04, 2.54
2.99, 5.76

Table 1.2. (Continued)
Model 1
β
Number of in-service training topics
in past year
Facility-level
Private facility
Supportive supervision visit last 6
months
Infrastructure index
Country
Kenya 2010 (reference)
Malawi 2013
Namibia 2009
Rwanda 2007
Senegal 2013-2014
Tanzania 2015
Uganda 2007
Random effects
Variance between providers
Intraclass correlation between
providers (p)
Total observations

Reference
-5.14
5.67
-11.02
-12.06
0.88
12.10

95% CI

-7.31, -2.98
3.06, 8.28
-13.61, -8.42
-14.34, -9.77
-1.11, 2.88
9.12, 15.08

Model 2
β

Reference
-3.48
4.85
-11.00
-10.96
1.69
13.61

95% CI

-5.64, -1.32
2.22, 7.48
-13.81, -8.20
-13.24, -8.67
-0.31, 3.70
10.64, 16.57

Model 3
β
0.00

-0.21, 0.22

3.40

1.87, 4.92

1.69
2.69

0.34, 3.05
-1.20, 6.57

Reference
-3.69
5.13
-10.60
-10.82
3.02
13.66

-5.91, -1.47
2.35, 7.91
-13.54, -7.67
-13.58, -8.06
0.98, 5.06
10.72, 16.61

252.4

239.5

225.8

0.371
14,985

0.359
14,985

0.346
14,985

Notes:
CI, confidence interval; IMCI, integrated management of childhood illness
1
The outcome, provider communication, is on a scale from 0-100%, and is measured during exit interviews with the caregiver
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95% CI

The provider communication index was significantly associated with all assessed outcomes
(Table 1.3). Patients who reported a perfect score on provider communication were 1.21 times as
likely to be very satisfied with their visit than patients whose provider scored zero on the
communication index (95% confidence interval: 1.17, 1.26). There was also a strong association
between provider communication and a patient’s stated intent to return if the child did not get
completely better: risk ratio 1.19 (95% confidence interval: 1.16, 1.22). Adjusting for potential
confounders did not change the measures of effect. The results were robust to the performed
sensitivity checks (Appendix).
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Table 1.3. Associations between provider communication and caregivers’ satisfaction with- and ratings of- care

Very satisfied with the services
Would recommend the facility to others
Would return to facility if child does not get
completely better
No problems with:
The ability to discus problems or
concerns
Amount of explanation received for
problem/treatment
Treatment by staff
Quality of the exam and treatment

Percent of caregivers
reporting outcome by
communication score
Score is Score is
zero
complete
73.6%
84.6%
95.4%
99.2%

Unadjusted results3

Adjusted results4

RR1
1.21
1.05

95% CI
1.17, 1.26
1.04, 1.06

N2
RR1
13,752 1.22
13,616 1.05

95% CI
1.17, 1.26
1.04, 1.07

N2
12,774
12,654

84.5%

96.4%

1.19

1.16, 1.22

16,294 1.20

1.17, 1.23

14,947

1.11

1.08, 1.13

14,952

85.3%

87.1%

1.11

1.09, 1.14

16,301

82.4%
89.7%
83.8%

87.7%
90.2%
88.1%

1.17
1.06
1.11

1.14, 1.20
1.04, 1.08
1.08, 1.15

16,282 1.17
16,289 1.06
5,839 1.12

1.14, 1.20
1.04, 1.08
1.08, 1.16

14,939
14,938
5,168

Notes:
CI, confidence interval
1
The exposure, provider communication, is on a scale from 0-100%, and is measured during exit interviews with the caregiver
2
Questions on caregiver satisfaction and whether they would recommend the facility were not asked in Rwanda and Uganda. The question on
quality of the exam and treatment was only asked in Kenya, Rwanda, and Uganda
3
Adjusted for country.
4
Adjusted for patient-, provider- and facility-level characteristics: caregiver's age, caregiver's education, caregiver’s relationship to child, payment
for visit, caregiver’s insurance status, duration of visit, reason for visit, provider's education, time since provider graduated, time provider worked
in this facility, provider’s cadre, provider’s managerial role, provider’s sex, providers receipt of IMCI training and in-service training, facility
management, supportive supervision, facility infrastructure and country.
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DISCUSSION
Across more than 16,000 visits for sick children in seven sub-Saharan African countries,
provider communication was poor. These findings from nationally representative surveys of
facilities corroborate findings of inadequate provider-patient communication, low quality of
technical care, and poor provider effort from smaller studies in LMIC.21-23 Additionally, there is
evidence that higher communication is associated with both higher client satisfaction and intent
to return to care.

Although average provider communication score was low in each of the countries studied at the
time of data collection, it varied from 26% in Senegal (2012-2014) to a high of 49% in Uganda
(2007). All seven countries are low- or lower middle-income countries and all are experiencing
shortages of skilled health providers.24 Between-country variation on the communication index
did not follow trends in GDP per capita, economic inequality, health spending, or availability of
skilled health providers.24, 25 There was some evidence of a decline in communication score by
the year that the survey was conducted, which ranged from 2007 to 2015, but this cannot be
distinguished from between-country contextual differences.

We found a number of client- and provider-level factors with modest, but statistically significant
associations with patients’ report of provider communication. The level of reported provider
communication increased with caregiver’s education. Visits with caregivers who had some
secondary school were rated four percentage points higher on communication than visits with
caregivers who had no formal education. There are several possible reasons for this association.
Educated caregivers may be more likely to initiate communication with providers or may have a
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higher capacity to understand providers and remember what has been communicated.
Alternatively, providers may make a choice about what to communicate based on the education
level of caregivers. Regardless of the etiology for the disparity, it is important for providers to
recognize it and focus on improving communication with individuals with lower education using
methods that improve patient understanding. While there are many examples of successful
interventions for improving patient-provider communication in high-income countries, there are
few in LMIC.26 Job aids may be one way to aid in provider communication and patient
understanding, particularly amongst patients and caregivers with low educational attainment.23

Providers with fewer years of training, such as counselors and community health workers, were
less likely to provide high quality communication. These findings highlight the importance of
assessing provider communication, as well as technical care and health outcomes, when
evaluating the impact of task-shifting responsibilities from doctors and nurses to staff with less
training. Visits with nurses were associated with better communication than both clinical officers
and non-clinically trained providers. Training on sick child care was associated with slightly
better communication, which supports results from a more detailed but smaller study on the
impact of IMCI training on the quality of counseling provided in sick child visits in Mali.27
However, the increase in communication found here was small: only four percentage points. A
systematic review of randomized control trials of communication interventions for healthcare
providers, primarily within the United States, found that communication interventions can have a
positive effect on provider-patient communication, with the effect stronger for more intensive
interventions.28 Successful trainings in U.S. programs included demonstration of communication
skills, observation, constructive feedback, and opportunities for clinicians to review their own
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responses.26, 28 While two reviews of IMCI training in LMIC found that both recent training and
the length of training had little effect on the provision of technical quality indicators,29, 30 there is
some evidence that training interventions focused on patient-centered communication may have
positive effects on communication in SSA.31-33 Our results combined with those from
communication interventions suggest the potential for using training to improve provider-patient
communication.

Most of the variation in communication was due to differences between patients and visits, rather
than differences between providers, which reflect similar findings from a study on provider
communication in the UK.34 Two studies from SSA that looked at technical quality indicators
found that quality variation was largely due to provider- and facility-level differences.35, 36 These
discordant findings may indicate that provider- and facility-level factors may be a stronger
barrier to high quality technical care than to communication. Reasons why many providers were
able to communicate well for some visits and not for others should be explored further so that
context-specific support or training can be given to providers.

We found that higher provider communication was related to patients’ satisfaction and intent to
return. While the association of strong patient-provider communication with an increase in
patient adherence to prescribed treatments and recommended prevention processes has been
extensively documented,37-39 this is the first evidence we are aware of from a multi-country study
in sub-Saharan Africa documenting the association between strong provider communication and
patient satisfaction and planned behaviors.
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This study has several limitations. First, these surveys took place between 2007 and 2015;
between-country differences may reflect both contextual differences as well as changes over
time. Second, these data were collected during visits when providers knew that they were being
observed. It is possible that the Hawthorne effect could have affected healthcare provider
behavior, particularly because there were fewer than five patient observations for each healthcare
provider.40 However, if healthcare providers were indeed performing to the best of their
capabilities during these observed visits, then it is even more concerning that the levels of quality
observed were so low, as these results would represent the upper bound of care quality. Third, in
many of the regions studied, multiple languages are spoken, and in some cases the provider and
caregiver may not share a common language. While language congruency is not measured in the
SPA, we do not anticipate this to be an issue in the majority of clinics. Fourth, the indicators on
the communication index are measured from the patient perspective, and we cannot determine if
the items were not communicated by the provider or if they were communicated and not heard or
understood by the patient. Understanding this difference may provide insight into which
interventions would be most effective. However, from a measurement perspective, the literature
defines patient experience as patient defined, and thus patient experience measures, including
communication, are most accurately measured from the patient perspective.41 Finally, the
associations identified in this analysis cannot be interpreted causally.

Our findings are the first cross-country, nationally representative assessment of the predictors
and outcomes of provider communication during visits for sick children. While there was
variability between the countries in the level of provider communication, the general trends were
consistent: provider communication was low, and improved provider communication was
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associated with higher patient satisfaction and higher intention to return to the same facility. It is
possible that these results are generalizable to similar countries in the region.

The results highlight the importance of testing strategies that enhance clinical communication as
a means for improving outcomes and patient experience in LMIC. Because communication gaps
appeared to be higher for caregivers with lower education, these strategies could focus on
targeting this population. Additional entry points for strategies for improving clinical
communication may be in focusing on staff without strong clinical training and those in public
facilities.
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Appendix 1.1. Country-level sample size and response rate
Table 1.A1.1. Number of visits, providers, and facilities represented per country.
Visits
Country
Kenya
Malawi
Namibia
Rwanda
Senegal
Tanzania
Uganda
Total

N
1,819
3,218
1,502
1,648
2,300
4,924
941
16,352

Providers
%
11.1%
19.7%
9.2%
10.1%
14.1%
30.1%
5.8%
100%

N
591
810
433
434
693
1,348
318
4,627

%
12.8%
17.5%
9.4%
9.4%
15.0%
29.1%
6.9%
100%

Facilities
N
495
729
296
433
633
1,011
301
3,898

%
12.7%
18.7%
7.6%
11.1%
16.2%
25.9%
7.7%
100%

Table 1.A1.2. Response rate for provider and facility interviews by country.

Kenya
Malawi
Namibia
Rwanda
Senegal
Tanzania
Uganda

Providers
97.4 %
97.3%
98.3%
99.3%
99.7%
99.7%
97.9%

Facilities
98.9%
92.2%
92.2%
96.9%
96.5%
99.0%
98.2%
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Appendix 1.2. Sensitivity analyses for the effects of missing data.
Table 1.A2.1. Results of the multilevel linear regression of caregiver experience of
communication during sick child visits in seven sub-Saharan African countries using two
different specifications to address missing data (A) complete-case analysis (B) multiple imputed
dataset 1
A:
complete- B: Multiple
case
imputed
analysis
dataset
β
95% CI
β
95% CI
Visit-level
Caregiver's age
Caregiver's education
No school
Primary
Secondary
Tertiary or higher
Caregiver is child's parent
Caregiver paid for the visit
Caregiver has insurance
Duration of the visit (in minutes)
Reason for visit was child vomiting
Reason for visit was fever
Provider-level
Provider's years of education
Provider's years since graduation
Number of years provider worked in
this facility
Provider's cadre
Doctor or clinical officer
Nurse
Other
Provider is a manager
Provider is female
Received training on IMCI
Number of in-service training topics in
past year
Facility-level
Private facility
Supportive supervision visit last 6
months

0.10

0.06, 0.15 0.11

0.06, 0.15

Reference
Reference
1.08
0.01, 2.15 1.03
3.98
2.70, 5.26 4.13
4.92
2.67, 7.16 4.86
2.35
1.02, 3.67 2.02
0.66
-0.53, 1.85 0.52
0.57
-0.73, 1.87 0.57
0.07
0.05, 0.09 0.07
1.80
0.94, 2.66 1.86
0.93
0.07, 1.79 0.94

0.02, 2.04
2.91, 5.35
2.66, 7.05
0.75, 3.29
-0.64, 1.67
-0.71, 1.84
0.05, 0.09
1.03, 2.69
0.11, 1.78

0.38
0.05

0.15, 0.60 0.39
-0.02, 0.12 0.04

0.17, 0.61
-0.03, 0.10

0.05

-0.05, 0.15 0.07

-0.03, 0.17

Reference
Reference
2.90
1.18, 4.61 2.92
-1.92
-4.49, 0.65 -1.70
2.55
1.29, 3.81 2.43
1.29
0.04, 2.54 1.20
4.38
2.99, 5.76 4.49

1.24, 4.60
-4.18, 0.77
1.20, 3.66
-0.02, 2.41
3.14, 5.84

0.00

-0.21, 0.22 0.03

-0.18, 0.24

3.40

1.87, 4.92 3.51

2.02, 5.00

1.69

0.34, 3.05 1.66

0.34, 2.98

40

Table 1.A2.1. (Continued)

Infrastructure index
Country
Kenya 2010 (reference)
Malawi 2013
Namibia 2009
Rwanda 2007
Senegal 2013-2014
Tanzania 2015
Uganda 2007
Total observations

A
95% CI
β
-1.20, 6.57 2.93

β
2.69
Reference
-3.69
5.13
-10.60
-10.82
3.02
13.66
14,985

-5.91, -1.47
2.35, 7.91
-13.54, -7.67
-13.58, -8.06
0.98, 5.06
10.72, 16.61

B
95% CI
-0.86, 6.72

Reference
-4.10
4.11
-10.66
-11.24
2.77
13.41
15,969

-6.26, -1.94
1.45, 6.76
-13.54, -7.78
-13.91, -8.57
0.78, 4.77
10.51, 16.32

Notes:
CI, confidence interval; IMCI, integrated management of childhood illness
1
The outcome, provider communication, is on a scale from 0-100%, and is measured during exit
interviews with the caregiver

Table 1.A2.2. Associations between provider communication and caregivers’ satisfaction withand ratings of- care using two different specifications to address missing data (A) complete-case
analysis (B) multiple imputed dataset
A: complete-case analysis B: Multiple imputed
dataset

Very satisfied with the services
Would recommend the facility to others
Would return to facility if child does
not get completely better
No problems with:
The ability to discus problems or
concerns
Amount of explanation received for
problem/treatment
Treatment by staff
Quality of the exam and treatment

RR
1.21
1.05

95% CI
1.17, 1.26
1.04, 1.06

N
RR
13,752 1.21
13,616 1.05

95% CI
1.17, 1.54
1.04, 1.06

N
13,763
13,763

1.19

1.16, 1.22

16,294 1.19

1.16, 1.20

16,303

1.11

1.09, 1.14

16,301 1.11

1.09, 1.14

16,333

1.17
1.06
1.11

1.14, 1.20
1.04, 1.08
1.08, 1.15

16,282 1.17
16,289 1.06
5,839 1.12

1.14, 1.20
1.04, 1.08
1.08, 1.17

16,314
16,328
16,303

Notes:
CI, confidence interval
The exposure, provider communication, is on a scale from 0-100%, and is measured during exit
interviews with the caregiver. Adjusted for country only
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Appendix 1.3. Sensitivity analyses for different model specifications for the multilevel models.
Table 1.A3.1. Results of the multilevel linear regression of caregiver experience of communication during sick child visits in seven
sub-Saharan African countries using three different model specifications: (A) all observations, no sample weights (primary analysis);
(B) Only providers with more than one visit observed; (C) All observations, using sample weights 1
All observations, no
sample weights
β
95% CI
Visit-level
Caregiver's age
Caregiver's education
No school
Primary
Secondary
Tertiary or higher
Caregiver is child's parent
Caregiver paid for the visit
Caregiver has insurance
Duration of the visit (in minutes)
Reason for visit was child vomiting
Reason for visit was fever
Provider-level
Provider's years of education
Provider's years since graduation
Number of years provider worked in
this facility
Provider's cadre
Doctor or clinical officer
Nurse
Other

0.10

Only providers with > 1
visit
β
95% CI

Using sample weights
β
95% CI

0.06, 0.15

0.11

0.01, 2.15
2.70, 5.26
2.67, 7.16
1.02, 3.67
-0.53, 1.85
-0.73, 1.87
0.05, 0.09
0.94, 2.66
0.07, 1.79

Reference
1.07
3.77
5.09
2.19
0.90
0.45
0.06
1.97
1.02

0.38
0.05

0.15, 0.60
-0.02, 0.12

0.39
0.03

0.16, 0.63 0.40
-0.04, 0.10 0.04

0.12, 0.67
-0.06, 0.14

0.05

-0.05, 0.15

0.08

-0.03, 0.18 0.04

-0.09, 0.16

1.18, 4.61
-4.49, 0.65

Reference
2.70
-1.98

Reference
1.08
3.98
4.92
2.35
0.66
0.57
0.07
1.80
0.93

Reference
2.90
-1.92
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0.06, 0.16 0.11

-0.02, 2.16
2.46, 5.08
2.78, 7.41
0.83, 3.54
-0.34, 2.13
-0.89, 1.80
0.04, 0.09
1.09, 2.84
0.15, 1.90

0.05, 0.17

Reference
1.27
-0.08, 2.62
4.14
2.43, 5.85
4.75
1.68, 7.81
2.68
0.78, 4.58
0.35
-1.41, 2.11
0.81
-1.03, 2.66
0.08
0.04, 0.12
1.51
0.28, 2.74
0.60
-0.61, 1.81

Reference
0.89, 4.52 1.98
-0.41, 4.37
-4.70, 0.74 -1.66
-4.63, 1.30

Table 1.A3.1. (Continued)

Provider is a manager
Provider is female
Received training on IMCI
Number of in-service training topics in
past year
Facility-level
Private facility
Supportive supervision visit last 6
months
Infrastructure index
Country
Kenya 2010 (reference)
Malawi 2013
Namibia 2009
Rwanda 2007
Senegal 2013-2014
Tanzania 2015
Uganda 2007
Random effects
Variance between providers
Intraclass correlation providers (p)
Total observations

All observations, no
Only providers with > 1
sample weights
visit
β
95% CI
β
95% CI
1.02, 3.67
2.55
1.29, 3.81
2.34
-0.25,
2.37
1.29
0.04, 2.54
1.06
3.07, 5.98
4.38
2.99, 5.76
4.52
0.00
-0.21, 0.22
0.04
-0.19, 0.37

Using sample weights
β
95% CI
2.67
0.98, 4.36
0.99
-0.70, 2.68
4.57
2.59, 6.55
-0.01
-0.29, 0.27

3.40
1.69

1.87, 4.92
0.34, 3.05

2.79
1.55

1.16, 4.42 3.21
0.12, 2.99 1.19

1.07, 5.35
-0.79, 3.17

2.69

-1.20, 6.57

3.07

-1.02, 7.17 0.76

-4.09, 5.62

Reference
Reference
-3.69
-5.91, -1.47
-2.45
5.13
2.35, 7.91
5.26
-10.60 -13.54, -7.67
-8.95
-10.82 -13.58, -8.06
-9.97
3.02
0.98, 5.06
4.37
13.66 10.72, 16.61
15.53
252.4
0.371
14,985

223.0
0.343
14,210

-4.80, -0.11
2.31, 8.22
-12.04, -5.87
-12.91, -7.03
2.20, 6.55
12.32, 18.73

-6.85
2.35
-13.03
-13.72
-0.44
11.46

-10.12, -3.58
-1.51, 6.21
-17.14, -8.93
-17.29, -10.15
-3.67, 2.79
6.18, 16.74

225.6
0.350
14,985

Notes:
CI, confidence interval; IMCI, integrated management of childhood illness
1
The outcome, provider communication, is on a scale from 0-100%, and is measured during exit interviews with the caregiver
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ABSTRACT
Background:
High quality healthcare is necessary to reduce maternal and newborn deaths and illness. We
assessed changes in quality as a result of a multi-component intervention targeted at primary care
clinics.

Methods:
We conducted a cluster-randomized controlled study in 24 government-managed primary care
clinics in Tanzania. The intervention consisted of: continuing medical education, supportive
supervision/mentoring, infrastructure support, and peer outreach. We measured quality using
structure, process, and outcome indicators. Quality data were collected at baseline (FebruaryApril 2012) and endline (January-April 2016) and implementation data were collected
throughout the entire study period. To measure the effect of the intervention on each quality
metric we conducted difference-in-differences analysis. We conducted a sub-group analysis to
assess whether facilities with high-implementation (i.e. at least 33%) had a larger change in
quality over time than control facilities.

Results:
Quality of care was low at baseline: the average score on the provider knowledge test was 46.1%
(range: 0%-75%) and only 47.9% of women were very satisfied with delivery care. The
intervention was associated with an increase in newborn counseling services (β: 0.74, 95% CI:
0.13, 1.35), but no evidence of changes across 17 additional indicators of quality. Five of the
intervention facilities achieved at least 33% implementation; in the sub-group analysis
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comparing these facilities to control facilities the effect of the intervention on quality was the
same as for the full population of facilities.

Discussion:
A multi-faceted quality improvement intervention designed to address poor quality of maternal
care at primary care clinics resulted in a minimal change in quality. On average, women
delivering in intervention facilities received counseling on less than one additional item, which is
unlikely to have a large public health impact. These results highlight that clinic-level efforts to
improve quality for some health conditions may be inadequate in the context of broader health
system weakness: weak infrastructure, low provider competence, and low volume of deliveries.
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BACKGROUND
After many years of policies and interventions focused on improving the utilization of health
services, the proportion of deliveries occurring in health facilities across sub-Saharan Africa
(SSA) is increasing.1 However, trends in increased utilization of facilities for childbirth have not
always been accompanied by declines in maternal and newborn mortality,2, 3 which remain
unacceptably high in SSA.4, 5 Part of the gap between facility utilization and reduced mortality is
likely due to poor quality of care.

Guidelines from the World Health Organization recommend that most pregnancies occur at the
primary care level. This recommendation is based on the expectation that that primary health
facilities are equipped to provide care for normal deliveries and can provide timely referral for
complications.6, 7 However, the quality of maternal and newborn care at primary care facilities is
often low.8-10 For example, in Tanzania the Ministry of Health estimated that approximately 70%
of primary care clinics lacked dedicated space for maternal and child health services in 200711
and a study in 2014 found that in rural public primary care clinics fewer than half of the priority
drugs for mothers were available and only three-quarters of facilities met the minimum medical
equipment requirements.12 Despite these indications of quality constraints, a substantial
proportion of facility deliveries occur in primary care clinics in Tanzania.13

Given international and local recommendations to perform deliveries at the primary care level,
and the evidence of gaps in quality of care, we designed an intervention that focused on directly
influencing provider behavior at the facility level. The intervention model was motivated by
recent success of multi-component interventions designed to improve care and treatment for
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HIV.14 These models include interventions targeted at the facility infrastructure, the health
providers, and the patients. In this case, the intervention was explicitly designed so that if it were
successful it could be sustained within the health system.

While quality improvement interventions are ubiquitous in many regions with weak service
delivery, including Tanzania, rigorous evaluations of interventions in context are scarce. We
conducted a cluster-randomized controlled study to test the impact of a multifaceted maternal
and newborn health quality improvement program on quality. In addition to gathering data on the
effect of the intervention itself, we measured the success of implementation and the association
between implementation strength and quality improvement. This study uses a randomizedcontrolled study design to test a potentially scalable, multi-component maternal and newborn
health quality improvement intervention in a low-resource setting. By assessing the intervention
effects over a four years, our study is designed to capture the sustainability of any gains over
time.

METHODS
Study setting
This study was implemented in 24 primary care clinics, or dispensaries, in four districts of Pwani
Region, Tanzania. Service delivery in Tanzania follows a pyramidal structure, with community
based care at the bottom, followed by village level care provided in dispensaries, and up to
national hospitals offering specialized care. Dispensaries are outpatient facilities that are
programed to provide primary care, including reproductive health services, antenatal care,
obstetric care for uncomplicated deliveries, and postnatal care.11, 15 Approximately 90% of the
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population in Tanzania lives within five kilometers of a primary health facility.11 In Pwani,
Region 73% of deliveries occurred in health facilities in 2010 and around one third of those
occurring in health facilities occurred in primary care facilities.13

Committees at the ward level assign villages to the official catchment area of each dispensary.
These catchment areas serve approximately 5,000 people and cover approximately 5-10
kilometers.11 Approximately three quarters of health facilities in Tanzania are governmentmanaged.16

Health facilities were eligible for inclusion in the MNH+ study if they were: governmentmanaged dispensaries; supported for prevention of maternal to child transmission of HIV
(PMTCT) care by Tanzania Health Promotion Support (THPS), a local non-governmental
organization; and had at least one skilled healthcare provider (e.g. nurse or clinical officer) at the
start of the study. Health facilities were excluded if they were part of another, similar, quality
improvement project. From the list of eligible facilities, we selected the six facilities in each
district with the most reported deliveries from January to June 2011. This resulted in 24 study
facilities in the four selected districts of Pwani region.

Intervention
We stratified facilities by district and then randomized facilities in a 1:1 ratio to either the
intervention or the control group, resulting in 12 intervention facilities. Clusters were defined as
the health facility and the surrounding catchment area. Facilities in the intervention group
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received a four-part maternal and newborn health quality improvement intervention, while
facilities in the control group continued with standard care.

A majority of maternal and newborn deaths can be averted with a known package of
interventions, the cornerstones of which are: high quality antenatal care (ANC), delivery by a
skilled attendant (doctor, nurse, or midwife), access to emergency obstetric care for
complications, and basic newborn resuscitation and care. This requires both high rates of facility
delivery and provision of high quality services. Specific interventions that fall within this domain
include malaria intermittent preventative treatment (IPT) and tetanus toxoid immunization during
ANC, parenteral antibiotics for infection, and basic neonatal resuscitation and promotion of
exclusive breastfeeding for postpartum care.17

Delivery of these interventions requires competent and motivated providers working within wellequipped facilities that are able to support basic emergency obstetric and newborn care
(BEmONC), with appropriate access to referral facilities. Improving performance of health
facilities and healthcare providers requires a multi-faceted approach. Interventions designed to
improve healthcare provider performance are most successful when there is a combination of
training and support.18 The MNH+ intervention uses BEmONC training to provide a review of
foundational knowledge, complemented by continuous mentoring and supportive supervision by
an obstetrician, and provision of the necessary equipment, supplies, and medication. The
intervention also addresses demand-side behaviors through a community outreach program. Our
theory of change is that these quality inputs, e.g. training, mentorship, infrastructure, and
community outreach, will translate into better quality process of care and better quality
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outcomes. Intervention details are outlined in box 1. Implementation of the intervention began in
June 2012; by July 2013 the full intervention, including the peer outreach component, was
underway. The intervention continued through the final rounds of data collection in the spring of
2016.

Box: Intervention overview
Continuing medical education
All healthcare providers in the intervention facilities partook in a 10-day continuing medical
education course in basic emergency obstetric and newborn care (BEmONC). National trainers
led the group training using the Ministry of Health’s curriculum.19 In 2012, 44 healthcare
providers were trained. Subsequent trainings were held in 2013 and 2015 to train new healthcare
providers. In total, 93 providers underwent training.

Supportive supervision and mentoring
Each intervention facility received a supportive supervision visit once every six-eight weeks. An
obstetrician and/or senior registered nurse, in collaboration with a representative from the
government district health team, when available, conducted these visits. Visits included
observations of care, feedback and mentoring, and brief educational workshops. The mentor met
with all available providers at the facility as a group.

Infrastructure support
At the onset of the intervention, each facility received minor renovations to ensure basic facility
functioning. These included patching of floors and walls for infection prevention and control,
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replacing roofs where necessary, and installation of water tanks. In addition, facilities received
ongoing support for necessary equipment, supplies, and medications. These included, but were
not limited to, delivery beds, scales, blood pressure cuffs, and oxytocin. The list of necessary
items was based on Tanzanian guidelines for essential medicines, equipment, and supplies.15

Peer outreach
The project engaged 34 women who had delivered at the improved labor and delivery wards as
“Peer mothers” to advocate for use of services from the improved labor and delivery wards in
their own communities. They were trained using the Ministry of Health curriculum and visited
pregnant women to discuss safe motherhood, inform women of the quality improvements in their
local facility, and promote health facility delivery. In addition, these women led group meetings
with pregnant women to discuss topics such as planning for birth, improved nutrition, and danger
signs in pregnancy. Health providers from the dispensary supervised the group meetings and
addressed technical questions.

Study participants and data collection
We collected data at four levels: patient, healthcare provider, facility, and programmatic
(implementation).

Patient data
Patient-level data were collected as repeated cross-sections. The first round of data collection
(baseline) took place prior to the start of any implementation activities from 13 February to 28
April 2012. Midline data collection occurred from 3 February to 31 March 2014 and endline data
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collection occurred from 20 January to 7 April 2016. All households in the catchment area were
enumerated during each round of data collection. At baseline and endline we invited all eligible
women to participate. The sample size was determined based on another primary outcome,
utilization, and is described in detail elsewhere (dissertation paper 3). At midline we selected
60% of women from each catchment area using a simple random sample. Women were eligible
for participation in the household survey if they were at least 15 years of age and lived within the
catchment area of a study facility. At baseline we interviewed all women who had delivered
between six weeks and one year prior to the interview; this was expanded during midline and
endline to include all women who delivered within one year prior to interview. Because of the
differential eligibility criteria, only women who delivered between six weeks and one year prior
to interview were included in these analyses. Power calculations were conducted based on the
primary study outcome of facility utilization for childbirth and our detailed in chapter 3. Data for
the household surveys were collected using handheld tablets with Pendragon Forms VI Software
(Pendragon Software Corporation, Chicago, United States of America) at baseline and Open
Data Kit (ODK)-based software at subsequent rounds.

The structured household survey included questions covering demographic and household
characteristics, child and maternal health and health-care characteristics, health system use,
experience, and satisfaction. At midline and endline women were invited to have their
hemoglobin and blood pressure tested.
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Healthcare provider data
Our study included three different instruments administered yearly to healthcare providers: job
satisfaction survey, obstetric knowledge test, and clinical vignettes. Healthcare providers were
eligible if they were working in the study facilities at the time of data collection and they were at
least 18 years old. The job satisfaction survey was offered to all healthcare providers while the
obstetric knowledge test and the clinical vignettes were offered to healthcare providers who had
received formal pre-service training in obstetric care (i.e. clinical officers and nurses). If
healthcare providers were unavailable on the day the study team visited, the study team arranged
to come at a later date to give the providers an opportunity to participate in the survey. Data were
collected on paper and then double entered by two research assistants in CSPro software (United
States Census Bureau).

The job satisfaction survey was designed in English and translated into Swahili. The survey was
self-administered and included structured questions on the providers’ demographics, job
satisfaction (questions adapted from the Revised Nursing Work Index),20 self-rated confidence in
clinical skills, and perceived quality of care delivered by the health facility. Additional details on
the administration of the job satisfaction survey have been previously reported.21 The obstetric
knowledge test was developed and administered in English. The decision to retain all questions
in English was made after consultation with local obstetricians, clinical officers, and government
officials, as health professionals undergo pre-service training in English and utilize English
medical terminology in the field. The self-administered test included 60 multiple-choice
questions that were adapted from a Jhpiego questionnaire based on international guidelines from
the WHO.22 The test emphasized obstetric and newborn emergencies. The final provider survey
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consisted of two clinical vignettes. Clinical vignettes are used as an evaluation tool during
medical training, and increasingly used to measure quality of care of healthcare providers.23-26
They have the advantage of being able to observe provider’s ability to describe each step from
diagnosis through treatment and management for rare conditions that would be unlikely to be
seen during observations. Vignettes have been shown to correlate well with observed clinical
practice,27, 28 and are higher on the assessment of clinical competence scale, which ranges from
demonstrating knowledge to action.29 The vignettes were adapted from two Jhpiego-developed
clinical vignettes for the diagnosis and management of severe pre-eclampsia and post-partum
hemorrhage. Trained study nurses administered the vignettes using scripted instructions and
written scenarios. Participants were instructed to respond to the scenario as if they had access to
all of the resources they needed. When participants indicated specific tests they would perform,
or questions they would ask the patient, the research nurse gave them a scripted response. The
vignettes were written in English and translated to Swahili by the research nurses at the point of
administration.

Healthcare facility data
The facility audit was adapted from the needs assessment developed by the Averting Maternal
Death and Disability Program and the United Nations system.30 The audit consisted of three
sections, which focused on: basic facility information, such as number and cadre of employees,
services provided, and infrastructure; availability of equipment, supplies, and medicines; and
referrals and transportation. The most senior healthcare provider available on the day of
interview, usually the ‘facility-in-charge’, was asked to respond to the survey. Research
assistants verified the availability of equipment, supplies, and medications; the respondent
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confirmed stock outs. In addition, we collected aggregate monthly indicators of utilization and
quality from the facility registers and partographs. The registers are routinely completed for each
visit. The study team did not provide any additional training or guidance to healthcare providers
on how registers should be completed.

The provider surveys, facility audits, and register abstraction were conducted annually. The first
round of data collection occurred from 5 December 2011 to 15 May 2012. Subsequent rounds
occurred from 1 February to 25 April 2013, 31 January to 1 April 2014, 1 June to 30 July 2015,
and 20 January to 5 April 2016. Data were collected on paper at baseline and then using ODK
software at subsequent rounds.

Implementation data
The implementation team at Tanzania Health Promotion Support (THPS) collected data on
intervention delivery. The implementers completed a structured Excel spreadsheet each time they
visited a facility. In addition, for each supportive supervision visit, the implementation manager
completed a checklist using a handheld tablet with ODK-based software. Women who were
trained to be ‘peer mamas’ and deliver the peer outreach intervention completed paper based
forms for each home visit and each ‘mothers’ tea.’ The implementation manager collected these
forms and the entered the data into a handheld tablet using ODK-based software.

Ethical considerations
All research assistants underwent 2-11 days of training, which included research ethics, data
collection methods, and the survey instrument. All research assistants participated in a pilot prior

56

to the start of data collection. All women participating in the household survey and all providers
participating in the provider surveys gave written consent, or in the case of minors, assent from
the participant and consent from their guardian. Ethics review boards in both Tanzania, Ifakara
Health Institute and the National Institute for Medical Research, and in the U.S., Columbia
University and subsequently Harvard University, approved this study. We had a study
monitoring committee consisting of representatives from the research team, implementation
team, Tanzanian health system, and local community members. This committee met yearly to
review study progress and provide guidance. However, there was no formal data safety
monitoring board.

Outcome measures
One of the primary endpoints of the MNH+ study was quality of care for maternal and newborn
health. At the onset of the study, quality metrics were chosen to fit within Donabedian’s model
of quality of care: structure, process, and outcome. Within structure we assessed provider
knowledge and competence, within process we assessed provision of evidence-based care,
receipt of services by women, patient experience and patient reported care competence, and
within outcomes we assessed health outcomes and overall quality and satisfaction rating. All of
our quality metrics fit into the pre-specified five categories of quality metrics (ISRCTN
17107760) except for provider’s knowledge and competence and provider’s rating of facility
quality. These measures were collected from the start of the study, but missing from the quality
framework in the published registry. In addition, at midline we added two measures of maternal
morbidity: anemia and hypertension. All of the measures are described in detail below.
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While we look at eighteen different measures of quality, we do not adjust for multiple
comparisons, because the likelihood of an individual association being true is not affected by
measurement of other associations.31 Instead we are careful to only test quality measures that are
theoretically motivated, and address the multiple comparisons issue qualitatively in our
discussion.

Quality: structure
Trained providers (e.g. nurses and clinical officers) completed a 60-question multiple-choice test
that emphasized obstetric and newborn emergency care. The final score was the proportion of
questions answered correctly. Unanswered questions were marked as incorrect. Trained
providers also completed two clinical vignettes. Tanzanian-trained obstetricians determined
correct responses for each section of the vignettes and the total score was derived as a weighted
average of correct responses. The possible range of exam scores for both the provider knowledge
test and the clinical vignettes was zero to one.

Quality: process
We used data from facility registers to create a composite indicator of routine obstetric services.
We summed the proportion of deliveries where the infant was breastfed within one hour, the
baby’s weight was recorded, and a partograph was used during delivery. While the initial plan
was to use additional indicators of routine obstetric care,32 many variables that are routinely
collected in registers were not reliably measured. To measure provision of basic emergency
obstetric and newborn care (BEmONC) we used data from the facility assessment. The indicator
is a sum of each of the following signal functions that had been performed in the three months
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prior to interview: antibiotics administered parenterally, oxytocics administered perenterally,
anticonvulsants administered, manual removal of the placenta, removal of retained products, and
newborn resuscitation.

We looked at two individual variables and constructed one composite indicator to measure
receipt of services by women as reported during the household survey. The individual variables
measured mother’s receipt of services during intrapartum care: the proportion of women
receiving a uterotonic and the proportion of women receiving IV antibiotics. The composite
indicator measured counseling that the woman received and was the sum of six items:
breastfeeding within the first hour of delivery, breastfeeding exclusively, care of the umbilical
cord, need to avoid chilling of baby, immunization, and hand washing with soap/water before
touching the baby.

We measured patients’ perception of both non-technical and technical quality through composite
indicators from their responses to questions on the household survey. For each question included
in the composite indicators, we coded a positive response as the highest indicator in the Likert
scale. For example, when the response options were a five-level Likert scale ranging from poor
to excellent, we coded the variable as one when the women responded ‘excellent’ and zero
otherwise. We then summed the responses. The composite indicator of patient reported nontechnical quality was created from ratings of provider’s explanation, respectful greeting, privacy,
facility cleanliness, and no disrespectful treatment (values range from 0-5). The composite
indicator of patient reported technical quality was created from ratings of provider knowledge
and availability of equipment and medications (values range from 0-2).
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Quality: outcomes
We asked both patients (during the household survey) and providers (during the job satisfaction
survey) to report on their perception of quality at the facility. For patients we also asked them to
report on their satisfaction with delivery care. Satisfaction with care is an important indicator for
measuring the quality of the health system, because it is both intrinsically important (the health
system should provide services that are valued by the population) and it is extrinsically important
(improved satisfaction may be associated with improved compliance with health provider
recommendations.) The perceived quality questions were asked on a Likert scale from poor to
excellent and the satisfaction scale responses ranged from dissatisfied to very satisfied.
Indicators were created to compare those with the top rating (e.g. excellent or very satisfied) to
all others.

We measured four indicators of maternal health: lack of anemia, lack of hypertension,
distribution of EQ-5D, and distribution of mid-upper arm circumference (MUAC). Both anemia
and hypertension should be diagnosed and treated during pregnancy, and women with these
diagnoses should be followed during the postpartum period. As such, high quality obstetric care
should lead to a decline in these outcomes among the postpartum population. These indicators
were added during the midline data collection. Anemia was diagnosed using a single point-ofcare test result, following WHO staging guidelines, which categorize non-pregnant women as
‘not anemic’ if their hemoglobin level is 12.0 g/dl or above and pregnant women as not anemic if
their hemoglobin level is 11.0 g/dl or above.33 Women had their blood pressure measured three
times on the same day, with 5-10 minutes rest between each measure. We then calculated the
woman’s average blood pressure as the average of the second two readings. A woman was coded
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as ‘not hypertensive’ if her average systolic reading was less than 140 mm Hg and her average
diastolic reading was less than 90 mm Hg.34 The maternal health indicators were only measured
during the midline and endline surveys (2014 and 2016). All women were given their results of
the anemia and blood pressure tests. Women who were identified as either anemic or
hypertensive were encouraged to visit the health facility for further evaluation and treatment.

The EQ-5D and MUAC measures were included in our pre-specified framework of quality and
are thus reported here. The EQ-5D measures self-reported health on five dimensions: mobility,
self-care, usual activities, pain or discomfort, and anxiety or depression (EuroQol Group,
Rotterdam, Netherlands). The MUAC measures malnutrition in women.

Implementation index
We developed an implementation index to assess the effect of variation in the dose, reach, and
fidelity of the intervention across the 12 intervention facilities. We relied on theory and guidance
from Linnan and Steckler’s framework and Medical Research Council guidance paper.35, 36 For
each of the four components of the intervention, we identified indicators for the dose delivered
(average of the proportion of quarters with supplies delivered and proportion of quarters where
the facility is renovated; number of providers undergoing THPS-supported BEmONC training;
proportion of expected supportive supervision visits delivered; proportion of first home visits to
pregnant women out of the number of first ANC visits to the facility), reach of the intervention to
the intended audience (average of the proportion of equipment, supplies, and medications
without stockouts and whether the facility was renovated; proportion of providers who are
trained; proportion of periods with at least two supportive supervision visits; proportion of
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women surveyed who report a peer mama visit), and fidelity of the intervention (proportion of
the following: facility has: water tank; delivery room has tile floors, safe roof, painted walls;
average increase in provider’s knowledge after training; providers’ average rating of the
usefulness of the supportive supervision visit; women’s average rating of their satisfaction with
the home visit). Data collection methods are described in Appendix 2.1. Each of the three
indicators were multiplied together to obtain a composite indicator for each of the four
components (infrastructure, training, supportive supervision, and peer outreach).36, 37 These four
scores were then averaged to create a single composite measure of implementation. If the facility
had scored a perfect score on each of the components, for each of the implementation attributes
(dose, reach, and fidelity), their score on the implementation index would be ‘1’. The minimum
score, indicating complete failure of implementation, is a ‘0’. Additional details on each of the
implementation attributes and modifications will be presented in a forthcoming process
evaluation.

Statistical analyses
Completed surveys were imported into Stata version 14.2 for cleaning and analysis. We
conducted descriptive statistics for the demographic and household characteristics of women in
the sample, demographic and work characteristics of health providers in the study facilities, the
volume of care at the study facilities, and each of the quality indicators of interest.

Primary analysis: difference-in-differences analysis of the impact of MNH+ on quality
To measure the effect of the MNH+ intervention on quality we conducted difference-indifferences analyses assessing the difference between intervention and control facilities in the
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change of each quality indicator from baseline (2012) to endline (2016). These analyses control
for both differences in quality patterns between facilities at baseline and changing patterns over
time that are external to the intervention, but consistent across the region. Difference-indifferences was the pre-specified primary analytic method, chosen because we randomized fewer
than thirty clusters. We included a fixed effect for district to account for stratification of the
study facilities by district during the design phase. Except where noted, all models used
generalized estimating equations with an exchangeable correlation structure. For binary quality
measures we used a log link to estimate risk ratios; for continuous measures we used the identity
link.38 The robust sandwich estimator was used to account for clustering at the facility level.
Because the maternal health indicators (‘not anemic’ and ‘not hypertensive’) were not measured
at baseline, we could not conduct a difference in differences analysis. Instead, we compared
intervention to control at endline and adjusted for age, household wealth (quintiles derived from
an 18-question asset index), and district.39, 40 In order to assess whether there was an effect of the
intervention on the quality results at midline, we conducted the above analyses using results from
midline (2014).

To assess changes in provider knowledge and competence, our primary analysis looked at within
provider changes. Because of unexpectedly low retention of providers across the five-year study
period (e.g. only 9 providers (26%) and 10 providers (26%) completed both the baseline and
endline vignettes and knowledge tests, respectively) we looked at changes from baseline (2012)
to first follow-up (2013). We conducted a secondary analysis where we explored changes in
mean facility knowledge score from baseline (2012) to endline (2016). For the provider analyses
we conducted linear regression with a fixed effect for district and the robust sandwich estimator
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to account for clustering at the facility level. The dependent variables were the change in
knowledge or vignette score.

Sub-group analysis of the impact of high-implementation facilities on quality
We used the variability in the implementation index across the 12 intervention facilities to
conduct a sub-group analysis of the association between strong implementation of the
intervention and quality. We first summarized the implementation index. We then assessed the
impact of the intervention in the high-implementation facilities through difference-in-differences
analyses. High implementation facilities were defined as those scoring 33% or higher on the
implementation index (N=5) and they were compared to control facilities (N=12).

RESULTS
We interviewed 3,019 women at baseline and 3,575 women at endline. Of those women, 784
(26%) delivered in their local primary clinic at baseline and 886 (25%) at endline, and were thus
included in this analysis (Appendix 2.2). On average, women were 28 years old at baseline in
both intervention and control facilities (Table 2.1). At baseline, 38 providers completed the
knowledge test, 34 providers completed the clinical vignettes, and 70 providers completed the
satisfaction survey. By endline, of those providers who participated in the baseline survey, 12
(32%) completed the knowledge test, 9 (26%) completed the vignettes, and 30 (43%) completed
the satisfaction survey. The providers in the baseline sample were on average older (42 in control
and 38 in intervention) than in the endline sample (36 in control and 33 in intervention). Most of
the providers were female (Table 2.2).

64

Table 2.1. Characteristics of women who participated in the baseline household survey and
reported delivering their most recent child in their catchment facility, Pwani region, Tanzania
(2012)
Control (N=352)
Mean or percent
Demographics
Age (mean)
Education (categorical)
No formal
Some primary
Completed primary
Any secondary
Farmer or homemaker
Muslim
Married or living with partner
Household assets
Media index (mean)1
Mobile phone
Electricity
Consumes >2 meals per day
Community characteristics
Village has paved road
District
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga

Treatment (N=432)
Mean or percent

28.1

27.5

25.6%
13.4%
51.9%
9.1%
82.2%
83.8%
83.8%

26.0%
11.4%
54.3%
8.4%
80.2%
85.4%
85.4%

3.47
72.2%
8.0%
89.8%

3.35
77.0%
6.0%
89.1%

28.8%

54.6%

34.1%
11.1%
18.8%
36.1%

53.7%
1.9%
23.4%
21.1%

Notes: Women were eligible for inclusion if they had delivered a child in the six weeks to one year prior
to interview at their designated catchment facility. Baseline interviews took place in February-April 2012.
There were 24 study facilities; catchment areas consist of villages designated by the local government.
1
Media index derived from the frequency of reading a newspaper, listening to the radio, and watching
television; possible range (0,12)
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Table 2.2. Characteristics of study facilities and healthcare providers working in one of the 24
study facilities at baseline (2011-2012)

Provider characteristics
Female
Age
Cadre
Clinical officer
Nurse
Medical attendant 1
Other
Full time employment
Worked in study facility for more than 2 years
District of employment
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga
Facility characteristics
Workload2
Number of facility deliveries
Number of outpatient visits
Number of healthcare workers at facility

Control (N=35)
Mean or percent
77.1%
42.3

Treatment (N=51)
Mean or percent
74.5%
37.9

34.3%
22.9%
40.0%
2.9%
90.9%
87.9%

27.5%
19.6%
47.1%
5.9%
97.3%
59.5%

31.4%
28.6%
28.6%
11.4%

25.5%
21.6%
29.4%
23.5%

5.9
240.1
3.6

7.9
255.4
4.2

Notes: Healthcare providers were eligible for inclusion if they were working at the study facility at the
time of interview. Baseline interviews took place in December 2011 to May 2012. Full table for all years
can be found in Appendix 2.3.
1 Includes medical attendants and maternal and child health aides.
2 Data represent utilization from January – December 2011 and are determined from the monthly
registers routinely completed at the facilities

Of women who delivered their baby in their local intervention facility at endline, 61% reported
they were very satisfied with their delivery care, compared to 65% of women in control facilities
at endline (Table 2.3). The average proportion of BEmONC signal functions performed in the
past 90 days was 43% in intervention facilities and 40% in control facilities. The intervention did
not cause statistically significant improvements in measures of process of care, except for the
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receipt of newborn counseling. Women in intervention facilities reported a net of 0.74 additional
newborn counseling topics from baseline to endline versus the control group (difference-indifferences β = 0.74, 95% CI: 0.13, 1.35). There was no effect of facility-reported indicators of
provision of evidence-based care, patient experience, and patient-perceived care competence
(Table 2.3). The results at midline were similar (Appendix 2.4).
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Table 2.3. The effect of the MNH+ intervention on the quality of care in government-managed primary healthcare from 2012 to 2016,
difference-in-differences analysis
Control
Baseline
Mean or
percent
Facility-level outcomes
Provision of evidence-based care
Routine care (3 items)3
Basic emergency obstetric and newborn
care (6 items)4
Patient-level outcomes
Receipt of services by women
Receipt of IV antibiotic
Receipt of uterotonic
Receipt of newborn counseling (6 items)6
Patient experience and care competence
Non-technical quality (5 items)7
Technical quality (2 items)8
Health outcomes9
Patient is not anemic
Patient is not hypertensive
Maternal mid-upper arm circumference
EQ-5D
Patient and provider-level outcomes
Overall quality and satisfaction10
Patient satisfaction with delivery care
Patient perceived quality of delivery care

Control
Follow-up
Mean or
percent

Control
Diff1

Interv.
Baseline
Mean or
percent

Interv.
Follow-up
Mean or
percent

Interv.
Diff2

β or RR (95% CI)

1.75

1.93

0.18

1.90

2.24

0.34 0.16 (-0.03, 0.35)

2.08

2.42

0.34

2.08

2.58

0.50 0.17 (-1.16, 1.50)

23.1%
75.9%
4.49

22.9%
89.7%
4.46

-0.2%
13.8%
-0.03

18.8%
82.1%
4.25

16.1%
92.9%
5.15

-2.7% 0.86 (0.45, 1.65)
10.8% 0.98 (0.84, 1.12)
0.90 0.74* (0.13, 1.35)

1.16
0.10

1.40
0.18

0.24
0.08

1.12
0.13

1.49
0.22

0.37 0.11 (-0.08, 0.30)
0.09 -0.03 (-0.16, 0.10)

27.03
0.93

47.9%
14.5%

40.8%
91.7%
28.15
0.95

1.12
0.02

64.9%
19.1%

17.0%
4.6%
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27.37
0.93

47.6%
13.0%

36.3%
90.9%
28.02
0.95

0.65
0.02

0.90 (0.78, 1.05)
0.99 (0.97, 1.02)
-0.44 (-0.98, 0.10)
0.01 (-0.01, 0.03)

60.9%
21.2%

13.3% 0.95 (0.69, 1.30)
8.2% 1.22 (0.58, 2.59)

Table 2.3. (Continued)

Provider perceived quality of ANC
Provider perceived quality of labor care
Provider perceived quality of care for
obstetric complications

Control
Control
Control Interv.
Interv.
Interv.
1
Baseline Follow-up Diff
Baseline Follow-up Diff2
β or RR (95% CI)
15.2%
42.6%
27.4%
27.0%
35.4%
8.4% 0.46 (0.11, 1.87)
24.3%
35.2%
10.9%
29.7%
44.6%
14.9% 1.04 (0.40, 2.69)
21.2%

18.5%

-2.7%

18.9%

36.9%

18.0% 2.24 (0.66, 7.54)

Notes: Except where noted, all models used generalized estimating equations with an exchangeable correlation structure. For binary quality
measures we used a log link to estimate risk ratios; for continuous measures we used the identity link. The robust sandwich estimator was used to
account for clustering at the facility level. The β coefficients and RR are the difference-in-differences estimates. For example, the increase in
number of newborn counseling items received from baseline to endline was 0.74 items higher for women delivering in intervention facilities than
women delivering in control facilities.
ANC = Antenatal care
CI = Confidence interval
* p-value less than 0.05
1 Difference in mean or percentage points between endline and baseline in control group (Controlendline – Controlbaseline)
2 Difference in mean or percentage points between endline and baseline in intervention group (Interventionendline – Interventionbaseline)
3 Composite indicator using data from facility registers. The summed proportion of deliveries where the infant was breastfed within one hour, the
baby’s weight was recorded, and a partograph was used during delivery.
4 Composite indicator of six BEmONC signal functions reported by a senior provider to have been performed in the last three months: antibiotics
administered parenterally, oxytocics administered perenterally, anticonvulsants administered, manual removal of the placenta, removal of retained
products, newborn resuscitation.
5 Women’s report of receipt of three services: provider checked on mother, provider checked on newborn, and mother received uterotonic.
6 Women’s report of receipt of counseling on six items: breastfeeding within the first hour of delivery, breastfeeding exclusively, care of the
umbilical cord, need to avoid chilling of baby, immunization, and hand washing with soap/water before touching the baby.
7 Composite indicator of patient reported non-technical quality. Created from ratings of provider’s explanation, respectful greeting, privacy,
facility cleanliness, and no disrespectful treatment (values range from 0-5). Count of those with the top rating (e.g. excellent) on Likert scale
ranging from poor to excellent. No disrespectful treatment was asked as a yes/no question.
8 Composite indicator of patient reported technical quality created from ratings of provider knowledge and availability of equipment and
medications (values range from 0-2). Count of those with the top rating (e.g. excellent) on Likert scale ranging from poor to excellent.
9 Comparison of intervention to control at endline and adjusted for age, household wealth (quintiles derived from an 18-question asset index), and
district. This association is not causal and can be interpreted as the risk of not having severe anemia is the same in both intervention and control
facilities at endline, after adjusting for age, household wealth, and district.
10 Quality and satisfaction questions were asked on a Likert scale from poor to excellent or very dissatisfied to very satisfied. Indicators were
created to compare those with the top rating (e.g. excellent or very satisfied) to all others.
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The proportion of women without hypertension at endline in the control group was 91.7%
compared to 90.9% in the intervention group (p= 0.599). The change in patient’s satisfaction
with delivery care in the intervention facilities was not greater than that in control facilities (RR
= 0.95, 95% CI: 0.69, 1.30) and remained low at endline, with only 60.9% of women reporting
that they were very satisfied with the delivery care they received (Table 2.3). Providers’
perception of quality of antenatal, labor, and obstetric complications care did not change over
time in the intervention facilities compared to the control facilities.

Among providers who completed the knowledge test at baseline and first follow-up, the average
score in intervention facilities increased from 47.7% to 51.4%, which was not a significant
increase over the change in the control facilities: difference-in-differences β = 0.02, 95% CI: 0.04, 0.08 (Table 2.4).
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Table 2.4. The effect of the MNH+ intervention on healthcare provider knowledge and competence, difference-in-differences analysis

Change within providers
Knowledge test5
Clinical vignettes6
Change in facility mean score
Knowledge test
Clinical vignettes

Control
Baseline1
mean

Follow-up2
mean

0.458
0.355

0.469
0.479

0.459
0.344

0.490
0.451

Control
Diff 3

Intervention
Baseline1
Follow-up2
mean
mean

Interv.
Diff 4

0.011
0.124

0.477
0.453

0.514
0.517

0.037
0.064

0.02 (-0.04, 0.08)
-0.04 (-0.23, 0.14)

0.031
0.107

0.462
0.446

0.516
0.424

0.054
-0.02

0.02 (-0.09, 0.13)
-0.13 (-0.26, 0.00)

β (95% CI)

Notes: Difference-in-differences analysis comparing the differences in test score from baseline to endline in intervention and control arms,
accounting for district. Accounting for district, the healthcare providers in the intervention facilities increased their knowledge test scores by 2
percentage points from baseline to endline above the change in test scores for providers in the control facilities.
1 Baseline data were collected in 2011-2012
2 The “follow-up” time period varies by model. For the first model, change within providers, we used follow-up data from 2013. This was the first
follow-up period and has the lowest attrition from baseline of any of the follow-up periods. For the second model, change in facility mean score,
we used follow-up data from 2016, the last round of follow-up when the facility would have had the longest period of time exposed to the
intervention.
3 Difference in mean score between endline and baseline in control group (Controlendline – Controlbaseline)
4 Difference in mean score between endline and baseline in intervention group (Interventionendline – Interventionbaseline)
5 Trained providers (e.g. nurses and clinical officers) completed a 60-question multiple choice test on emergency obstetric and newborn care.
6 Trained providers (e.g. nurses and clinical officers) completed two vignettes to measure provider competence on two common emergency
obstetric conditions: severe preeclampsia and postpartum hemorrhage.
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Throughout the intervention period we conducted three separate trainings. The second and third
trainings were meant for healthcare providers who had transferred to the intervention facility
after the prior training. We looked at providers who received training and who had a test score in
the year immediately prior to the training (“baseline”) and a test score in the year immediately
after the training (“follow-up”). A linear regression comparing the pre- and post- test scores
while accounting for clustering at the facility showed that there was no difference for the
knowledge test (p=0.829) and for the vignettes (p=0.306). When we compared individual
providers’ scores on both the knowledge test and clinical vignettes the year after they received
training, to the year before they received training, the scores increased by <1 percentage point on
the knowledge test and 3 percentage points on the clinical vignettes (N= 35 providers). On
average, the time from the end of training to the follow-up test was 10.4 months. This can be
compared to the administrative data from the training, which showed an average of 18.6
percentage point increase from the start of the training to the end of the training on the program’s
36-question multiple-choice test for the same 35 individuals or 17.9 percentage points for the full
cohort of 91 trained individuals.

The average score on the implementation index was 0.33, with scores ranging from 0.22 to 0.42.
The average scores on the dose delivered indicators for infrastructure, training, supportive
supervision, and peer outreach were 83.3%, 64.6%, 67.4%, and 48.5%, respectively. The scores
on the reach indicators were 77.8%, 68.9%, 83.3%, and 23.0%, respectively, and on the fidelity
indicators were 100%, 69.5%, 75.0%, and 95.0%. When assessing the difference-in-differences
between the high implementation facilities and the control facilities (Table 2.5), the only quality
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indicator associated with the intervention was newborn counseling (difference-in-differences β =
0.73, 95% CI: 0.17, 1.28).

Table 2.5. Sub-analysis of the association between the MNH+ intervention and quality,
comparing the difference in quality score from baseline to endline in the sub-group of highimplementation intervention facilities compared to the control facilities
β (95% CI)
1

Provider knowledge
Obstetric knowledge test2
Provider competence vignettes3
Provision of evidence-based care
Routine care (3 items)4
Basic emergency obstetric and newborn care (6 items)5
Receipt of services by women
Receipt of postpartum services (3 items)6
Receipt of newborn counseling (6 items)7
Patient experience and patient reported care competence
Non-technical quality8
Technical quality9
Health outcomes10
Patient is not anemic
Patient is not hypertensive
Overall quality and satisfaction11
Patient satisfaction with delivery care
Patient perceived quality of delivery care
Provider perceived quality of antenatal care
Provider perceived quality of labor care
Provider perceived quality of care for obstetric
complications

0.01 (-0.05, 0.07)
-0.07 (-0.23, 0.09)
0.12 (-0.06, 0.30)
-0.13 (-1.33, 1.07)
-0.06 (-0.46, 0.34)
0.73 (0.17, 1.28)
0.18 (-0.03, 0.39)
-0.06 (-0.20, 0.09)
RR (95% CI)
0.84 (0.70, 1.01)
1.00 (0.96, 1.03)
0.84 (0.59, 1.20)
DNC
0.50 (0.13, 1.99)
1.89 (0.62, 5.79)
4.19 (0.65, 27.18)

Notes: Difference-in-differences analysis comparing the changes from baseline to endline in highimplementation intervention facilities (implementation index > 33%, N=5) to control facilities (N= 12).
1 For the provider knowledge test and provider vignettes, we analyzed the change within providers from
baseline to the first follow-up in 2013. This is consistent with the main model presented in table 2.4.
2 Trained providers (e.g. nurses and clinical officers) completed a 60-question multiple choice test on
emergency obstetric and newborn care.
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3 Trained providers (e.g. nurses and clinical officers) completed two vignettes to measure provider
competence on two common emergency obstetric conditions: severe preeclampsia and postpartum
hemorrhage.
4 Composite indicator using data from facility registers. The summed proportion of deliveries where the
infant was breastfed within one hour, the baby’s weight was recorded, and a partograph was used during
delivery.
5 Composite indicator of six BEMONC signal functions reported by a senior provider to have been
performed in the last three months: antibiotics administered parenterally, oxytocics administered
perenterally, anticonvulsants administered, manual removal of the placenta, removal of retained products,
newborn resuscitation.
6 Women’s report of receipt of three services: provider checked on mother, provider checked on
newborn, and mother received uterotonic.
7 Women’s report of receipt of counseling on six items: breastfeeding within the first hour of delivery,
breastfeeding exclusively, care of the umbilical cord, need to avoid chilling of baby, immunization, and
hand washing with soap/water before touching the baby.
8 Composite indicator of patient reported non-technical quality. Created from ratings of provider’s
explanation, respectful greeting, privacy, facility cleanliness, and no disrespectful treatment (values range
from 0-5). Count of those with the top rating (e.g. excellent) on Likert scale ranging from poor to
excellent. No disrespectful treatment was asked as a yes/no question.
9 Composite indicator of patient reported technical quality created from ratings of provider knowledge
and availability of equipment and medications (values range from 0-2). Count of those with the top rating
(e.g. excellent) on Likert scale ranging from poor to excellent.
10 Comparison of intervention to control at endline and adjusted for age, household wealth (quintiles
derived from an 18-question asset index), and district. This association is not causal and can be
interpreted as the risk of not having severe anemia is the same in both intervention and control facilities at
endline, after adjusting for age, household wealth, and district.
11 Quality and satisfaction questions were asked on a Likert scale from poor to excellent or very
dissatisfied to very satisfied. Indicators were created to compare those with the top rating (e.g. excellent
or very satisfied) to all others.

DISCUSSION
Through this cluster randomized controlled study we found that the quality of maternal and
newborn care was low: measures of quality at baseline ranged from 13% to 63% across groups.
Furthermore, there was no significant improvement in the quality of care associated with the
intervention; only one of the eighteen metrics showed improvement in the difference-indifferences analysis.

The only quality indicator that was significantly impacted by the intervention was the number of
newborn counseling services reported by women. Over the study period, women delivering their
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babies in intervention facilities received counseling on an average of 0.74 additional items at
endline compared to the change for women who reported delivering their babies in control
facilities. This brought the average number of items counseled on to 5.15 out of 6 in intervention
facilities at endline. Because newborn counseling is relatively standardized across all patients
and is thus cognitively easy to deliver, and requires no additional infrastructure, it is plausible
that this is one behavior that providers were able to change with training and mentorship. The
newborn counseling index was meant to be an indicator of newborn care, such as feeding and
umbilical cord care. A large improvement in newborn counseling, if it led to improved newborn
care, could reduce newborn morbidity. Provider knowledge and competence, on the other hand,
are heavily influenced by the providers’ abilities prior to the start of mentorship and in-service
training. Evidence from other studies suggests that training combined with mentoring or
supportive supervision leads to larger gains in knowledge than either intervention alone, however
most of these studies have relatively short follow-up – with median time less than five months.41
In this study we saw immediate gains in knowledge at the end of training, but these gains were
not sustained over time. The low longer term knowledge gain and relatively minor impact on
performance following from in-service training is consistent with other studies.42, 43 We saw a
slight decline in facility average scores on the clinical vignettes. We hypothesize that this is due
to new healthcare providers entering the intervention facilities with lower pre-service skills than
those entering control facilities; it was unlikely that the intervention could overcome the large
degree of attrition in this study.

In an implementation science context, failure to affect the targeted change can be because of
failure in implementation or flaws in the theory of change.36 We found that despite an

75

implementation manager and resources dedicated to the quality improvement project, sustaining
implementation of this complex intervention was challenging. While the implementers were able
to deliver equipment, supplies, and medications as well as yearly trainings in BEmONC, they
were not able to retain trained providers. It is likely that providers who did not receive the
training, and providers who were unskilled (e.g. medical attendants), contributed to a dilution of
the effects of training.44 The intervention was designed to be lean and thus scalable. It is possible
that a more intense intervention, including additional support and mentoring, more frequent
training, and an improved incentive structure for peer mothers would have lead to improved
outcomes. In our study, we found that even the intervention facilities with higher implementation
were not associated with improved quality, suggesting that in addition to poor implementation,
there were likely flaws in the theory of change.

The MNH+ intervention was built on the theory that addressing multiple elements required for
quality care would create facility-wide improvement. However, the theory was dependent on the
assumption that low volume, primary care facilities are capable of improving their quality of
obstetric care. All of our study facilities had low frequency of deliveries and low provider
knowledge at baseline. This is consistent with other primary care facilities in Tanzania.12 Quality
for complex services, such as obstetric and newborn care, is unlikely to be improved given the
low-level of baseline competence and few opportunities for providers to practice their skills. It is
possible that the theory of behavior change of providers at the facility level, even with facilitylevel infrastructure support and using peer outreach to increase demand for quality, is not the
best theory for affecting changes in quality of care, particularly for complex services provided in
primary care facilities.
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There are a number of limitations to this study. First, given that we tested 18 quality outcomes, it
is possible that the one significant result – newborn counseling – was a result of random noise.
Second, while definitions of health are often agreed on by international guidelines or norms (e.g.
a non-pregnant woman is anemic when her blood iron level drops below 12.0 g/dl),33 measures
of process quality are less well defined and where they are defined, they are difficult to measure.
Because all of the study facilities were low-volume primary care clinics, we were not able to
observe the quality of obstetric care, as this would have required costly direct observation or a
much larger study to measure maternal mortality or morbidity. Instead, we focused on other
elements of quality care, such as provider knowledge, which can be harder to measure. For
example, healthcare provider knowledge tests and vignettes may not capture competence, but
instead are capturing poor testing ability. There has been some evidence that the input
information that doctors gain from clinical vignettes is not comparable to that gained during
direct clinical observations, so therefore vignettes may not be the best measure of clinician
quality.45 Clinical vignettes also measure the provider’s ability to preform during a hypothetical
situation with unlimited resources, which may differ from their ability in their actual context.
However, actual performance would likely be worse than the low knowledge indicated by our
instrument; suggesting our finding is an underestimate of the quality provided in study facilities.
Third, our ability to detect changes in facility-level indicators of quality was in part limited by
our small sample size: we only randomized twelve health facilities and catchment areas to each
arm of the intervention. These limitations notwithstanding, the study assessed quality metrics
across the three domains of quality (structure, process, and outcome) and from several
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perspectives (patient, provider, and the health system) without seeing evidence of clear
improvement, reducing the likelihood that other, unmeasured elements of quality improved.

This study also had several strengths. First, our study was implemented and assessed over a fouryear period, allowing us to capture not only potential decay in effectiveness of short-term
interventions such as training, but also the potential gain in effectiveness for a sustained
intervention, like supportive supervision. Second, the intervention was designed with scalability
in mind. Each component was pared down so that it was ready to be scaled, and therefore
represents the effectiveness of what this intervention would look like at scale. In determining the
components of the intervention, the partners included elements that are associated with
sustainability, such as strong partnerships, organizational capacity, and program adaptation.46
Third, the intervention was adapted to the local context: the BEmONC training curriculum was
developed and certified by the Ministry of Health and delivered with national trainers; the
implementing team consisted exclusively of Tanzanians and the implementing organization had
been working in the region prior to intervention start; and there was a local advisory committee
who met yearly and consisted of representatives from the patient population (women who had
given birth in the local facility), the district, regional, and national MOHs, and the implementing
and research organizations. Finally, by using multiple metrics from multiple perspectives, the
health system, healthcare providers, and patients for our outcome of interest, quality, we increase
the strength of our conclusions: that quality is poor and was not improved by this intervention.
These intervention design components, combined with the research design of a clusterrandomized study and our strong measurement of the outcome of interest, allow us to conduct an

78

implementation science study that assesses a realistic intervention in context without sacrificing
academic rigor.

The MNH+ intervention was carefully designed to address multiple entry points for quality
improvement; however, these were all “close to client” or “local” interventions that require
complex, interactive support from many stakeholders. Furthermore, the intervention was built on
a system of weak infrastructure, weak provider competence, and low volume facilities. The result
was little measurable change in the quality of maternal and newborn care. A similar intervention
implemented in a different region in Tanzania found improvement on only one of their four
quality outcomes: use of oxytocin postpartum. A larger, more-intensive quality improvement
intervention in Zambia and Uganda also saw mixed effect of the intervention on quality. Given
our findings, together with these results from other recent interventions which show either
minimal affect on quality and/or no affect on health outcomes after concentrated efforts to
improve obstetric care quality at primary care,47-51 policy makers and implementers should
consider testing strategies that focus on fundamental changes to the health system at higher
levels, rather than the incremental, point-of-care focused interventions that were abundant during
the Millennium Development Goal era. One potential solution would be cease efforts to improve
all first-level clinics and encourage childbirth at hospitals capable of providing high quality
obstetric care, except in remote areas where distance is a major barrier. Most middle- and highincome countries have chosen this approach after finding better maternal and newborn outcomes
in settings in or near advanced care. Other maternal and child services, such as antenatal and
postnatal care, my still be well suited to provision at the primary care level. A second potential
solution is based on our finding of low-level baseline knowledge and large turnover of healthcare
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providers, suggesting a need to focus on improving pre-service education to produce a competent
and ethical workforce.52 There is continued need for improvement in the quality of maternal and
newborn care in SSA; this study provides empirical evidence of a multi-component intervention
targeted at the primary care clinic that was insufficient to cause this needed change.
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Appendix 2.1. Data collection methods to construct a single composite measure of
implementation strength
Data were collected from seven separate data collection tools outlined in Table 2.A1. The
supportive supervision checklists and interviews were completed using handheld tablets with
ODK-based software. The peer outreach forms were completed on paper and then entered into
tablets. Data collection details for the register data, facility assessments, and household surveys
have been previously reported in detail.

Table 2.A1.1. Overview of data collection tools used to determine implementation strength
Data

Overview of data collected

Person

Dates of data

collection tool

completing tool

collection

Implementation Date and location of supportive

Implementation

Completed weekly

activity log

manager

from June 2012-June

supervision visits; date and type
of equipment, supplies, and

2016

medications delivered; date and
type of infrastructure renovations
Training report

Description of training, number

Implementation

July 2012, November

and type of providers trained,

manager

2013, August 2015

provider training scores
Supportive

Detailed description of activities

Implementation

Completed at each

supervision

conducted during visit and

manager

visit from January

checklist

supervisors and supervisees

2013-May 2016

present
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Table 2.A1.1. (Continued)
Data

Overview of data collected

collection tool

Person

Dates of data

completing tool

collection

Peer outreach

Number of peer visits; type of

Peer mothers;

Completed monthly

forms

visit, number of mother tea

data entry by

from January 2013-

events; topics covered during

implementation

June 2016

visits/events

manager

Facility

Number and type of providers;

Independent

December 2011-May

assessment

facility catchment area;

research

2012; February 2013;

availability of essential MNH

assistants

February-March

equipment, supplies, and drugs;

2014; June 2015;

impression of last supportive

January-February

supervision visit

2016

Facility record

Number of visits to facility by

Independent

Monthly aggregate

abstraction

outside organizations; number of

research

data from January

deliveries conducted; number of

assistants

2012-December 2015

outpatient visits conducted
Household

Proportion of women who report

Independent

February-April 2012;

survey

contact with peer outreach

research

February-March

program; perceptions of peer

assistants

2014; January-April

outreach program

2016
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Construction of the implementation index:
!

(!! + !! + !! ) !
!!!

Notes: c is each component of the intervention. In this case n is four (infrastructure, training,
supportive supervision/mentorship, and peer outreach). D is the indicator for dose delivered, R is
the indicator for reach, and F is the indicator for fidelity.
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Appendix 2.2
Assessed for eligibility (n=76 facilities)

Excluded (n=11)b
- Private facility (n=6)
- Other program (n=2)
- No skilled staff (n=3)

Randomized (n=24 facilities)

12 Intervention Facilities

Providers

Knowledge
Eligible: 23
Interviewed: 21 (91.3%)
2012

2013

2014

12 Control Facilities

Patients

Providers

Knowledge
Eligible: 21
Interviewed: 17 (81.0%)

Interviewed: 1,414
Analyzed: 432 (30.6%)

Satisfaction survey
Eligible: 43
Interviewed: 37 (86.0%)

Satisfaction survey
Eligible: 54
Interviewed: 33 (61.1%)

Knowledge
Eligible: 32
Interviewed: 26 (81.2%)
Retained: 17 (81.0%)

Knowledge
Eligible: 26
Interviewed: 23 (88.5%)
Retained: 13 (76.5%)

Satisfaction survey
Eligible: 55
Interviewed: 48 (87.3%)
Retained: 25 (67.6%)

Satisfaction survey
Eligible: 56
Interviewed: 48 (85.7%)
Retained: 29 (87.9%)

Knowledge
Eligible: 32a
Interviewed: 32 (100%)
Retained: 14 (66.7%)

Knowledge
Eligible: 29
Interviewed: 25 (86.2%)
Retained: 9 (52.9%)

Interviewed: 766
Analyzed: 301 (39.3%)

Satisfaction survey
Eligible: 57a
Interviewed: 57 (100%)
Retained: 23 (62.2%)

Satisfaction survey
Eligible: 50a
Interviewed: 50 (100%)
Retained: 21 (63.6%)

Knowledge
Eligible: 37
Interviewed: 32 (86.5%)
Retained: 8 (38.1%)

Knowledge
Eligible: 29
Interviewed: 20 (69.0%)
Retained: 5 (29.4%)

Satisfaction survey
Eligible: 67
Interviewed: 55 (82.1%)
Retained: 14 (37.8%)

Satisfaction survey
Eligible: 58
Interviewed: 39 (67.2%)
Retained: 12 (36.4%)

Knowledge
Eligible: 36
Interviewed: 35 (97.2%)
Retained: 7 (33.3%)

Knowledge
Eligible: 30
Interviewed: 29 (96.7%)
Retained: 5 (29.4%)

Patients

Interviewed: 1,605
Analyzed: 352 (21.9%)

Interviewed: 934
Analyzed: 252 (27.0%)

2015

2016

Interviewed: 1,386
Analyzed: 477 (34.4%)

Satisfaction survey
Eligible: 69
Interviewed: 65 (94.2%)
Retained: 16 (48.5%)

Interviewed: 1,760
Analyzed: 409 (23.2%)

Satisfaction survey
Eligible: 60
Interviewed: 54 (90.0%)
Retained: 14 (37.8%)

Figure 2.A2. Study eligibility and analysis flow diagram for providers and patients.
90

Notes: Data on the number of providers eligible were collected during the yearly facility assessments.
a The number of eligible providers was listed as two fewer than the number interviewed; eligible
providers adjusted to reflect the number interviewed
b Of the 76 facilities that were 1) located in a study district, 2) primary care clinics (dispensary), and 3)
supported by Tanzania Health Promotion Support, 6 were excluded because they were private and 2 were
exclude because they had a large maternal and newborn health quality improvement intervention ongoing.
From the remaining 68 facilities we selected the six with the most deliveries. If one of the selected
facilities did not have a skilled provider (n=3) we selected the next eligible facility with the most
deliveries.
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Appendix 2.3.
Table 2.A3.1. Provider characteristics for those who participated in at least one of the surveys in that study year.
2012

2013

2014

2015

2016

Control

Interv.

Control

Interv.

Control

Interv.

Control

Interv.

Control

Interv.

Respondents

(N=35)

(N=51)

(N=48)

(N=48)

(N=50)

(N=61)

(N=40)

(N=64)

(N=54)

(N=65)

Female

27 (77.1)

38 (74.5)

37 (77.1)

38 (79.2)

40 (80)

48 (78.7)

28 (70)

48 (75)

38 (70.4)

47 (72.3)

Age (mean, SD)

42.3 (9.0)

37.9 (9.7)

40.4 (10.0)

36.2 (10.1)

36.4 (10.7)

35.6 (9.8)

34.8 (9.9)

31.6 (10.3)

35.5 (10.4)

33.0 (10.8)

Clinical officer

12 (34.3)

14 (27.5)

15 (31.2)

15 (31.2)

12 (24)

18 (29.5)

8 (20)

17 (26.6)

11 (20.4)

14 (21.5)

Nurse

8 (22.9)

10 (19.6)

8 (16.7)

11 (22.9)

12 (24)

18 (29.5)

11 (27.5)

19 (29.7)

17 (31.5)

21 (32.3)

Medical attendant Φ

14 (40)

24 (47.1)

22 (45.8)

21 (43.8)

22 (44)

23 (37.7)

18 (45)

23 (35.9)

22 (40.7)

25 (38.5)

Other

1 (2.9)

3 (5.9)

3 (6.2)

1 (2.1)

4 (8)

2 (3.3)

3 (7.5)

5 (7.8)

4 (7.4)

5 (7.7)

30 (90.9)

36 (97.3)

45 (93.8)

44 (91.7)

49 (98)

56 (98.2)

37 (94.9)

55 (100)

52 (96.3)

64 (98.5)

29 (87.9)

22 (59.5)

37 (77.1)

32 (66.7)

34 (68)

40 (70.2)

40 (70.2)

28 (71.8)

37 (68.5)

36 (55.4)

Bagamoyo

11 (31.4)

13 (25.5)

11 (22.9)

16 (33.3)

12 (24)

19 (31.1)

10 (25)

10 (15.6)

17 (31.5)

18 (27.7)

Kibaha Rural

10 (28.6)

11 (21.6)

12 (25)

10 (20.8)

13 (26)

14 (23)

8 (20)

21 (32.8)

13 (24.1)

12 (18.5)

Kisarawe

10 (28.6)

15 (29.4)

16 (33.3)

16 (33.3)

15 (30)

18 (29.5)

9 (22.5)

16 (25)

14 (25.9)

20 (30.8)

Mkuranga

4 (11.4)

12 (23.5)

9 (18.8)

6 (12.5)

10 (20)

10 (16.4)

40 (100)

64 (100)

10 (18.5)

15 (23.1)

5.9 (3.8)
240.1
(149.6)

7.9 (6.7)
255.4
(143.9)

11.4 (9.4)
260.9
(123.1)

10.7 (8.5)
259.5
(174.3)

13.4 (10.4)
279.4
(132.4)

10.9 (8.6)
254.8
(143.6)

14.2
(10.8)
316.1
(120.5)

12.3 (11.0)
328.9
(144.8)

12.7 (10.8)
327.0
(132.0)

9.0 (8.4)
354.8
(159.2)

3.6 (1.4)

4.2 (1.4)

4.2 (1.8)

5.1 (2.0)

4.8 (2.3)

5.6 (2.2)

4.8 (1.9)

4.6 (2.1)

4.8 (1.4)

5.0 (2.5)

Cadre

Full time employment
Worked in study facility
for more than 2 years
District of employment

Facility characteristics
Workload^
Number of facility
deliveries (mean, SD)
Number of outpatient
visits (mean, SD)
Number of healthcare
workers at facility
(mean, SD)

92

Notes:
Numbers may not add up to total as a result of missing values.
Φ Includes medical attendants and maternal and child health aides.
^ “2012” data represent utilization from January – December 2011; “2013” data represent utilization from January – December 2012; “2014” data
represent utilization from January – December 2013; “2015” data represent utilization from January – December 2014; “2016” data represent
utilization from January – December 2015
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Appendix 2.4.
Table 2.A4.1. The effect of the MNH+ intervention on the quality of care in governmentmanaged primary healthcare from 2012 to 2014 (midline), difference-in-differences analysis
β (95% CI)
Provision of evidence-based care
Routine care (3 items)1
Basic emergency obstetric and newborn care (6 items)2
Receipt of services by women
Receipt of postpartum services (3 items)3
Receipt of newborn counseling (6 items)4
Patient experience and patient reported care competence
Non-technical quality5
Technical quality6
Health outcomes7
Patient is not anemic
Patient is not hypertensive
Overall quality and satisfaction8
Patient satisfaction with delivery care
Patient perceived quality of delivery care
Provider perceived quality of antenatal care
Provider perceived quality of labor care
Provider perceived quality of care for obstetric
complications

0.26 (0.10, 0.42)
0.58 (-0.92, 2.09)
0.18 (-0.01, 0.37)
0.33 (-0.13, 0.79)
-0.03 (-0.33, 0.27)
-0.03 (-0.17, 0.11)
RR (95% CI)
0.94 (0.79, 1.13)
1.03 (0.98, 1.07)
1.04 (0.76, 1.40)
0.80 (0.41, 1.56)
1.02 (0.27, 3.84)
1.37 (0.52, 3.60)
1.75 (0.58, 5.23)

Notes: Difference-in-differences analysis comparing the changes from baseline to endline in highimplementation intervention facilities (implementation index > 33%, N=5) to control facilities (N= 12).
1 Composite indicator using data from facility registers. The summed proportion of deliveries where the
infant was breastfed within one hour, the baby’s weight was recorded, and a partograph was used during
delivery. Data from midline are from January-December 2013.
2 Composite indicator of six BEMONC signal functions reported by a senior provider to have been
performed in the last three months: antibiotics administered parenterally, oxytocics administered
perenterally, anticonvulsants administered, manual removal of the placenta, removal of retained products,
newborn resuscitation.
3 Women’s report of receipt of three services: provider checked on mother, provider checked on
newborn, and mother received uterotonic.
4 Women’s report of receipt of counseling on six items: breastfeeding within the first hour of delivery,
breastfeeding exclusively, care of the umbilical cord, need to avoid chilling of baby, immunization, and
hand washing with soap/water before touching the baby.
5 Composite indicator of patient reported non-technical quality. Created from ratings of provider’s
explanation, respectful greeting, privacy, facility cleanliness, and no disrespectful treatment (values range
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from 0-5). Count of those with the top rating (e.g. excellent) on Likert scale ranging from poor to
excellent. No disrespectful treatment was asked as a yes/no question.
6 Composite indicator of patient reported technical quality created from ratings of provider knowledge
and availability of equipment and medications (values range from 0-2). Count of those with the top rating
(e.g. excellent) on Likert scale ranging from poor to excellent.
7 Comparison of intervention to control at endline and adjusted for age, household wealth (quintiles
derived from an 18-question asset index), and district. This association is not causal and can be
interpreted as the risk of not having severe anemia is the same in both intervention and control facilities at
endline, after adjusting for age, household wealth, and district.
8 Quality and satisfaction questions were asked on a Likert scale from poor to excellent or very
dissatisfied to very satisfied. Indicators were created to compare those with the top rating (e.g. excellent
or very satisfied) to all others
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ABSTRACT
Background:
Reduction in maternal and newborn mortality requires that women deliver in health facilities
with the capacity to provide high quality delivery care, but utilization is still not universal in
many low-income countries. Past work suggests that high quality may also promote utilization.
We assess the impact of a quality improvement project on facility utilization for childbirth
among women in Tanzania.

Methods:
In this cluster-randomized experiment in Pwani Region, Tanzania we randomly selected 12
primary care clinics (dispensaries) to receive an intervention consisting of: training, supportive
supervision, infrastructure support, and peer outreach; 12 facilities functioned as controls. We
collected household surveys of women with a birth in the past year at baseline (February-April
2012) and endline (January-April 2016) living in the catchment of study facilities. We conducted
a difference-in-difference analysis to determine the effect of the intervention on facility
utilization. We conducted a secondary analysis of utilization among women whose prior delivery
was at home. We investigated three pathways from the intervention to increased facility
utilization: improved obstetric quality, improved antenatal care (ANC) quality, and improved
links between the health system and the community.

Results:
The intervention led to an increase in facility births of 6.7 percentage points (95% CI: 0.6, 12.8)
from a baseline of 72%. The intervention was substantially more successful in increasing
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utilization among women with past home deliveries: 18.3 percentage point increase (95% CI:
10.1, 26.6). Among the hypothesized mechanisms, the most likely pathway of effect was through
better antenatal care: the intervention led to an increase in ANC quality with providers
performing an additional 0.5 actions across the full population (95% CI: -0.01, 1.01) and 0.8
(95% CI: 0.21, 1.34) actions for the home delivery subgroup population.

Discussion:
The quality improvement intervention led to a large increase in facility utilization for childbirth
among women whose previous delivery was at home and a modest increase among the general
population. Our analysis provides empirical evidence that investment in quality can increase
utilization. In an environment of rising utilization, investing in facilities may be a mechanism for
encouraging remaining health non-users to engage in the health system.

98

INTRODUCTION
After two decades of global policy and action focused on increasing the proportion of births
occurring in health facilities, many populations have seen a shift in delivery location to health
facilities.1, 2 However, these successes are tempered by evidence that facility deliveries do not
necessitate improvement in health outcomes among women and newborns.3-5 Furthermore, gaps
in facility utilization for childbirth persist in many regions, particularly throughout sub-Saharan
Africa (SSA).1

One likely reason for the failure of increased facility delivery rates to lead to improved health
outcomes is insufficient quality of healthcare. The quality of care available to women in many
low- and middle-income countries is both low and inequitably distributed.6-9 Interventions
focused on improving the quality of maternal and newborn healthcare are on the rise, with
success measured by changes in quality or health outcomes.10-12 Studies in SSA have
demonstrated women’s preference for high-quality obstetric care. Their stated preferences
indicate a desire to deliver with competent and kind health care providers13-15 and their judgment
of quality of care aligns with how well they are treated and the number of services provided to
them.16 Their revealed preferences demonstrate an active choice to bypass lower-level clinics in
favor of health centers and hospitals.17-19 Given women’s preference for using facilities with
high-quality care, quality investments may have a collateral benefit in promoting utilization.

We investigate the effect of one such investment in quality on the utilization of health services
for childbirth. We present results from a cluster-randomized evaluation of a multi-pronged
quality improvement program on utilization of health facilities for delivery in rural Tanzania. In
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addition, we develop and provide empirical evidence to evaluate a model that delineates potential
pathways between quality investment and utilization of services. Given that the potential for the
health system to improve health for mothers and newborns requires both utilization and high
quality, these findings are relevant for understanding how the two interact and informing future
health system interventions.

METHODS
Study setting, design and participants
The maternal and newborn health quality improvement (MNH+) study was implemented in four
rural districts of Pwani Region, Tanzania: Bagamoyo, Kibaha Rural, Kisarawe, and Mkuranga
(ISRCTN 17107760). Pwani Region is primarily rural, but surrounds the largest city in Tanzania:
Dar es Salaam. Most residents of Pwani Region are employed in agriculture or unskilled manual
labor, and 70% of women and 83% of men aged 15-49 are literate.20 In the 2010 Demographic
and Health Survey (DHS) 73% of deliveries in the past five years occurred in a health facility
and more than 99% of women reported utilization of a skilled provider for antenatal care for their
most recent birth.20

Government-managed primary care facilities were eligible for inclusion in the MNH+ study if
they were supported for prevention of maternal to child transmission of HIV (PMTCT) care by a
local non-governmental organization (Tanzania Health Promotion Support, THPS) and had at
least one skilled healthcare provider at the start of the start of the study (e.g. a nurse or clinical
officer). From the list of eligible facilities, within each of the four districts, the six facilities with
the highest volumes of deliveries between January and June 2011 where chosen for inclusion in
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the study. This resulted in 24 study facilities. The health facilities and their official catchment
areas define the clusters for this study.

At baseline, three facilities within each district were randomly selected to receive the MNH+
intervention (12 facilities total). Random selection was conducted by drawing facility names
from a hat in the presence of representatives from both the research team and the regional
medical office. The intervention was designed based on a model of quality improvement that was
originally developed to improve the quality and uptake of HIV services in Tanzania. The
intervention included three components to improve facility quality (continuing medical
education, supportive supervision and mentoring, and infrastructure support) as well as a peer
outreach program to increase interest in facility utilization for childbirth within the communities
belonging to the official catchment area of the intervention facilities (intervention details are
detailed in chapter 2 of this dissertation.) Implementation of the intervention began in June 2012;
by July 2013 the full intervention, including the peer outreach component, was underway.

Household-based surveys were conducted at baseline, midline, and endline (2012, 2014, and
2016) among women who lived in the official catchment area of each of the study facilities
(villages included in the catchment area are determined by the ward and council governments).
We did a census of all households in the catchment areas; women were eligible for interview and
inclusion in this analysis if they had delivered a child within 6 weeks to one year prior to the
interview and were 15 years old or older. All participants provided written consent, or in the case
of minors written assent together with guardian consent.
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Ethics review boards in both Tanzania, Ifakara Health Institute and the National Institute for
Medical Research, and in the U.S., Columbia University and Harvard University, approved this
study.

Power calculation
Prior to the start of the study, we calculated the power to detect the difference in utilization of
facilities for delivery between intervention and control areas, with a sample size of 3,000 drawn
from 24 health facilities. The 24 facilities were sampled from 4 strata, with 6 facilities in each
stratum, and the assumption that 12 facilities will be assigned to the intervention group and 12
facilities to the control group. Given an assumed baseline utilization of 65% and assumed equal
cluster size, the power to detect a 10% increase was calculated as 0.72 when the ICC was 0.01
and 0.54 when the ICC was 0.02.21 We decided to interview all eligible women, as sampling
would have brought our sample size to below 3,000 and reduced our power to an unacceptable
level.

Data collection
The baseline round of data collection was conducted from 13 February to 28 April 2012. Midline
data were collected from 3 February 2014 to 31 March 2014. The endline round was conducted
from 20 January to 7 April 2016. At baseline and endline the study team enumerated all
households in each catchment area and invited all eligible women to participate in the study.
During the midline data collection, a simple random sample of 60% of women stratified at the
facility level was invited to participate in the study.
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Trained Tanzanian research assistants conducted the household survey in Swahili using handheld tablets. The survey was developed in English and drew on questions previously validated
for use in the region, including the Demographic and Health Surveys (DHS) and other
instruments.20 Tanzanian research staff translated the survey to Swahili and back-translated to
English by consensus in order to ensure accuracy. The survey covered demographic and
household characteristics, child and maternal health characteristics, and details on woman’s
utilization of, and satisfaction with, the health care system. A detailed history of women’s most
recent birth, as well as the date and location of all the women’s prior births were recorded.

Statistical analysis
Completed surveys were formatted as CSV files and imported into Stata version 14.1 for
cleaning and analysis. The primary outcome of interest was the likelihood of utilization of any
facility for the most recent childbirth versus a home birth. Women who reported delivering on
the way to a facility were removed from the analysis (72 women, 1.2%). We conducted
descriptive statistics of the primary outcome as well as the level of facility women delivered at
(i.e. dispensary, health center, or hospital), women’s place of delivery for her delivery prior to
the index child (the index child is defined as the woman’s most recent delivery), and
demographic and household characteristics.

The primary study outcome was facility utilization for childbirth, which was measured as the
proportion of women in the facilities’ official catchment area whose most recent delivery
occurred in a healthcare facility. To illustrate the changing patterns of utilization we plotted the
proportion of deliveries that occurred at any health facility with lowess trends (non-parametric
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local linear regression trend) for each month. The graph includes all months where the entire
month fell within eligibility for participation in the study (April 2011-January 2012, April 2013January 2014, April 2015-January 2016).

To measure the effect of the MNH+ intervention on facility utilization for childbirth we
conducted a difference-in-difference analysis. This analysis controls for both differences
between utilization patterns between facilities at baseline and changing patterns over time that
are external to the intervention, but consistent across the region. In both the unadjusted and
adjusted models a fixed effect for district was included to account for stratification of the study
facilities by district during the design phase. The adjusted model included the additional
predictors outlined below. We used generalized estimating equations with an exchangeable
correlation structure and a log link to estimate risk ratios for all models.22 The robust sandwich
estimator was used to account for clustering at the facility level.

In order for the difference-in-difference coefficient to be a valid estimator of causal effect, the
parallel trends assumption must be satisfied; that is the assumption that in the absence of the
intervention the intervention and control facilities would have had similar increases in facility
utilization for childbirth. We tested this assumption by creating a dataset of repeat cross-sectional
data for each month where we had birth data for at least 10 women. From our baseline data
collection this included data for February 2011-February 2012, and from our midline and endline
data collection this included data from February 2013-February 2014 and January 2015-February
2016, respectively. We then conducted an interrupted time series analysis using the control group
as a comparator. Within this analysis, the interaction term between time from intervention start
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and intervention status gives tests the difference in trends in utilization between the intervention
and control group prior to the start of the intervention.

As a sensitivity analysis we conducted a cross-sectional analysis comparing treatment to control
groups at endline. If randomization was successful in distributing confounders evenly between
intervention and control groups, then this post-intervention analysis should give unbiased results.
However, because we have few clusters, which increases the chance of imbalance between
intervention and control groups, the results from the difference-in-difference analysis described
above were pre-determined to be our main results. As an additional sensitivity analysis we used a
permutation test with 50 repetitions to calculate significance for the main utilization model and
the stratified models described below.23 In order to assess the effect of the intervention on
utilization of the study facility, we conducted an additional analysis comparing utilization of the
study facility to either other facility or home birth.

In our prospective analysis plan we determined a limited set of predictors of utilization that
would be included in the adjusted analyses. To select these predictors we started from
Anderson’s utilization model and a review of recent literature.24 We further considered variables
that had demonstrated associations with women’s choice of delivery place in this study
population.18, 25 The individual-level demographic factors included women’s religion, age,
marital status (married or living with a partner versus not), parity, educational achievement
(categorized as either no formal education, any primary school attended, completed primary
school, or any secondary school attended) and primary occupation (farmer or homemaker vs. all
other occupations). We constructed an indicator of relative household wealth using principal
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components analysis of an 18-question asset index.26 To indicate a woman’s exposure to mass
media we constructed an additive media index utilizing three questions that are also measured in
the DHS: frequency of exposure to radio, newspapers, and TV (the women’s score on the index
ranged from zero, indicating she never used any of the forms of media, to nine, indicating she
used all three forms on a daily basis.). In order to account for seasonality of deliveries we
included an indicator for whether or not the child was born during harvest season. Finally, as an
indicator of potentially changing community-level physical access to the health system, we
included an indicator for whether a woman’s village had a paved road.

In order for the above predictors of utilization to confound the association between the
intervention and utilization, they would need to be associated with intervention status. As a
robustness check we therefore planned to analyze a model with only confounders that were
shown to be associated with the intervention status at baseline. We found none of the above
listed confounders were associated with intervention status at baseline, and we therefore present
two models, the unadjusted and fully adjusted. Although bias was not a concern, the adjusted
model provides more precise estimates. To account for missing covariate data in the fully
adjusted model we conducted a sensitivity check with a multiply imputed dataset. Data were
imputed using chained equations with 20 imputations.27

Recognizing that women who have previously delivered at home are at increased risk of
subsequent home delivery,28 we conducted a secondary analysis in which our sample was
restricted to women whose most recent delivery prior to her index child was a home birth. We
first described the demographic and household characteristics of the population with previous
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home births (Appendix 3.1) as well as their reported frequency of use of the health system in the
past year. We then determined the baseline prevalence of home delivery of the index child
among these subsets of women. Finally, we conducted the difference-in-difference unadjusted
and adjusted analyses among these cohorts, to determine the effect of the intervention (Appendix
3.2). The analysis of women with previous home births was not pre-specified, but rather added
when it was determined that the baseline facility utilization was high and thus we would have
reduced likelihood, compared to the initial power calculations, to be able to detect change in the
full population. The results of both sub-population analyses are included the appendices.

We explored four pathways through which an investment in quality could lead to increased
utilization of facilities for childbirth (Figure 3.1). Our model is informed by prior theoretical
work as well as empirical evidence demonstrating women’s stated and revealed preferences for
high quality care.15, 24, 29-31 For each pathway we explore first the effect of the intervention on the
intermediary outcome, then the association between the intermediary outcome and facility
utilization for childbirth at baseline (Appendix 3.3).
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Figure 3.1. Conceptual framework for pathways through which investment in quality could affect facility utilization for childbirth
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RESULTS
In 2012 the study team enumerated 30,076 households, identifying 3,238 eligible women and
interviewing 3,019 (response rate of 93.2%). The flow diagram can be found in Figure 3.2. In
2016 the study team enumerated 36,390 households, identifying 3,779 eligible women. We
interviewed 3,575 women, resulting in a response rate of 94.6%. Of those women, 3,146 had
delivered their child in the six weeks to one year prior to delivery and were eligible for inclusion
in this analysis. Of those interviewed, 72 women (1.2%) were excluded from the analytic sample
as they reported delivering their child on the way to the facility and 10 women (0.2%) were
excluded because they had an unknown place of delivery. The resulting sample size was 6,083
observations and 5,992 unique women. 91 women delivered and were interviewed twice in the
study period.
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Randomization of 24 Primary Care Clinics
Intervention
12 Facilities

Control
12 Facilities

Baseline
Interviewed: 1,414

Baseline
Interviewed: 1,605

Baseline
Analyzed: 1,393
Midline
Interviewed: 860
Midline
Analyzed: 759
Endline
Interviewed: 1,572
Endline
Analyzed: 1,365

Excluded
Delivery on the way or
location unknown: 21

Excluded
Child born within last 6
weeks: 94;
Delivery on the way or
location unknown: 7

Excluded
Child born within last 6
weeks: 186;
Delivery on the way or
location unknown: 21

Baseline
Analyzed: 1,586
Midline
Interviewed: 1,055
Midline
Analyzed: 922
Endline
Interviewed: 2,003
Endline
Analyzed: 1,739

Figure 3.2. Study eligibility and analysis flow diagram
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Excluded
Delivery on the way or
location unknown: 19

Excluded
Child born within last 6
weeks: 121;
Delivery on the way or
location unknown: 11

Excluded
Child born within last 6
weeks: 243;
Delivery on the way or
location unknown: 21

The average age of respondents was 27 years old in the intervention and control groups at
baseline and endline. The proportion of women who had completed any secondary school was
seven percentage points higher at endline than baseline in both the control (17%) and
intervention (15%) groups. At endline 91% of women reported living in a household with a
mobile phone nearly a quarter reported having electricity (Table 3.1). Covariates appear largely
balanced at baseline.
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Table 3.1. Descriptive statistics of women delivering in Pwani region, Tanzania (2011-2012 and
2015-2016)
Baseline
Endline
Control
Treatment
Control
Treatment
(N=1,586) (N=1,393) (N=1,739) (N=1,365)
Demographics
Age (mean)
Education (categorical)
No formal
Some primary
Completed primary
Any secondary
Farmer or homemaker
Muslim
Married or living with partner
Household assets
Media index (mean)1
Household wealth: richest 20%2
Mobile phone
Electricity
Consumes >2 meals per day
Delivery characteristics
Primipara
Birth during harvest season
Previous delivery at facility
Delivery at facility3
Community characteristics
Village has paved road
District
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga

27.2

27.0

27.2

27.0

25%
13%
51%
10%
82%
79%
82%

28%
13%
51%
8%
82%
84%
83%

20%
11%
51%
17%
78%
71%
82%

21%
9%
54%
15%
77%
78%
81%

3.37
22%
73%
7%
90%

3.18
18%
74%
5%
90%

3.38
31%
91%
23%
90%

3.25
25%
91%
25%
88%

25%
17%
59%
72%

23%
17%
62%
72%

27%
20%
76%
81%

28%
22%
76%
85%

29%

43%

35%

43%

42%
11%
25%
22%

42%
10%
25%
22%

53%
12%
20%
15%

53%
8%
25%
13%

Notes:
1
Media index range (0,12)
2
Wealth index constructed using baseline asset weights for both baseline and endline cohorts
3
Dependent variable

112

At baseline, 72.3% of women living in control catchment areas delivered their most recent child
in a health facility, compared to 71.7% of women living in intervention catchment areas (the
intracluster correlation was 0.10). The proportion of women delivering in health facilities
increased at endline to 81.1% of women in control catchment areas and 85.3% of women in
intervention catchment areas (Appendix 3.4). The intervention therefore led to a relative increase
in facility deliveries of 10% (RR: 1.10; 95% confidence interval (CI): 1.00, 1.21). The adjusted
relative risk is 1.08 with a 95% CI of 0.98, 1.19 (Table 3.2). There were 80 observations (1.3%)
with missing covariates. When these data were imputed the adjusted relative risk does not
qualitatively change: 1.09 with a 95% CI of 0.99, 1.20. In the post-only analysis, the unadjusted
relative risk is 1.02 with a 95% confidence interval of 0.96, 1.08 and the adjusted relative risk is
1.03 with a 95% confidence interval of 0.97, 1.10. Our interrupted time series analysis suggested
that the parallel trends assumption was satisfied: the relative difference in the trend of facility
birth between the intervention and control group prior to the intervention was 0.99, p-value:
0.488 (Figure 3.3 and Appendix 3.4).
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Table 3.2. Effect of MNH+ intervention on facility utilization for childbirth, unadjusted and
adjusted difference-in-difference analyses
Unadjusted

Difference-in-difference
Effect of MNH+
Year indicator
Intervention indicator
Participant characteristics
Age (years)
Religion (Muslim)
Education
No formal
Some primary
Completed primary
Any secondary
Birth during harvest season
Primipara
Media use index
Wealth quintile
Lowest
Lower middle
Middle
Higher middle
Highest
Farmer or homemaker
Married
Community characteristics
Village has a paved road
District
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga
Observations

Adjusted
pvalue

RR

95% CI

1.10
1.13
0.90

1.00, 1.21
0.041
1.06, 1.21 <0.001
0.77, 1.05
0.177

Reference
1.29 1.13, 1.47
1.11 0.98, 1.26
1.30 1.14, 1.49
6,083

<0.001
0.115
<0.001

aRR

95% CI

pvalue

1.08 0.98, 1.19
1.12 1.05, 1.20
0.91 0.81, 1.03

0.112
<0.001
0.132

1.00 1.00, 1.00
1.01 0.98, 1.03

0.695
0.614

Reference
1.05 0.99, 1.11
1.11 1.07, 1.15
1.11 1.06, 1.16
1.03 0.99, 1.08
1.08 1.04, 1.12
1.01 1.00, 1.02

0.115
<0.001
<0.001
0.094
<0.001
0.002

Reference
1.08 1.04, 1.13
1.21 1.12, 1.30
1.23 1.11, 1.35
1.31 1.17, 1.46
0.95 0.93, 0.98
1.00 0.97, 1.03

<0.001
<0.001
<0.001
<0.001
<0.001
0.994

1.12 0.96, 1.31

0.145

Reference
1.18 1.02, 1.36
1.07 0.91, 1.26
1.31 1.13, 1.52
6,003

0.027
0.408
<0.001

Notes:
The predictor of interest is the “effect of MNH+”, which is the interaction between time (year dummy
variable) and intervention status. We used generalized estimating equations with an exchangeable
correlation structure and a log link to estimate risk ratios. This accounts for clustering at the facility level.
District is included in both the unadjusted and adjusted models to account for the study design: facilities
were stratified by district prior to randomization.
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Figure 3.3. Trends in facility deliveries; proportion of deliveries occurring at any health facility
by month stratified by risk level of home-delivery

We assessed the pattern of deliveries by facility level over time and found that the decline in
home deliveries was replaced by an increase in both deliveries at the intervention facility and
higher-level facilities, such as health centers and hospitals (Appendix 3.5). When looking
specifically at utilization of the study facility as the outcome of interest (compared to other
facility or home delivery) the relative risk was 1.04 (95% CI of 0.76, 1.43).

Of the women interviewed at baseline who had previously delivered a child, 41.6% reported
delivering their previous child at home (43.4% in control facilities and 39.5% in intervention
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facilities). These women were older, had less education, and lower wealth than the full sample
(Appendix 3.1). At baseline, women whose previous child was delivered at home had visited the
health facility an average of 4.1 times in the past year and 56.6% had more than three ANC
visits; women whose previous child was not delivered at home, or who were primiparous visited
the health facility an average of 4.6 times in the past year and 65.7% had more than three ANC
visits.

We assessed the effect of the MNH+ intervention among the population of women who had a
home delivery immediately prior to the index child. The intervention was associated with a 40%
relative increase in facility delivery (RR: 1.42, 95% CI: 1.17, 1.71). Adjusting for covariates
resulted in an adjusted RR of 1.43 and 95% CI of 1.14, 1.79 (Table 3.3).

Table 3.3. Effect of MNH+ intervention on women whose last birth was at home versus women
who are either primiparous or who utilized a facility for their last birth, unadjusted difference-indifference analyses

Previous home birth
RR
95% CI
p-value
Difference-in-difference
Effect of MNH+
Year indicator
Intervention indicator
District
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga
Observations

1.42
1.10
0.86

1.17, 1.71
0.96, 1.26
0.66, 1.12

Reference
1.27 0.87, 1.85
1.32 0.92, 1.88
1.54 1.05, 2.25
1,375

116

<0.001
0.187
0.265

Previous facility birth or
primiparous
aRR
95% CI
p-value
1.05 0.98, 1.12
1.07 1.01, 1.12
0.98 0.88, 1.08

0.165
0.013
0.660

Reference
0.209
1.09 0.96, 1.24
0.130
1.06 0.94, 1.20
0.027
1.18 1.05, 1.33
1,355

0.201
0.330
0.005

Notes:
The predictor of interest is the “effect of MNH+”, which is the interaction between time (year dummy
variable) and intervention status. We used generalized estimating equations with an exchangeable
correlation structure and a log link to estimate risk ratios. This accounts for clustering at the facility level.
Previous home birth refers to the birth immediately prior to the index child in women who reported two
or more births.

Within the full study population, the intervention led to the equivalent of an average of 0.5
additional ANC services received out of nine measured (RR: 1.65, 95% CI: 0.99, 2.74). The
effect was stronger among the sub-population of women whose most recent birth was at home
(RR: 2.17, 95% CI: 1.23, 3.81). The intervention led to a reduced cost of obstetric care among
women delivering in their local facility by 3.06 USD (-3.06, 95% CI: -6.04, -0.08). Among the
sub-population of women with their previous birth at home the perception of perceived quality of
ANC care was also higher (RR: 1.54, 95% CI: 1.05, 2.27). Other assessed measures along the
pathway from quality investment to increased utilization were not affected by the utilization
(Appendix 3.3).

DISCUSSION
The MNH+ health system quality improvement intervention resulted in a modest increase in
overall facility utilization. The increased relative risk of 10% corresponds to an absolute increase
in utilization of 6.7 percentage points. The effect of the intervention was stronger among the
cohort of women who had delivered their last child at home, among whom the intervention led to
an absolute increase in facility delivery of 18.3 percentage points.

This increased utilization was likely a response to visible efforts to improve the health system
(Appendix 3.6). One pathway through which women are able to experience the quality of
maternal healthcare at a facility is through their antenatal care (ANC). While improvements in
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ANC was not the primary focus of this intervention, the equipment and medications supported
by the intervention (e.g. blood pressure cuffs and iron tablets), as well as the mentoring and
support delivered are in-line with improvements in ANC. Our results demonstrate that
particularly among the population of women whose delivery immediately prior to the index child
was at home, the intervention led to an improvement in the number of ANC services received. In
addition, we hypothesize that seeing the system investment in quality led to an increased interest
in the system, spreading confidence in the system as a whole. This is in line with results seen at
baseline, which demonstrated women were less likely to bypass their local clinic if it had
received a renovation in the previous year.18

An increase in utilization after seeing quality improvement efforts is also consistent with the
‘active patient’ model, where communities alter their behaviors based on signals of improvement
in the health system.19 A recent evaluation of a maternal and newborn health quality
improvement program in Zambia (“Saving Mothers Giving Life”) found a similar positive effect
on facility utilization for childbirth.32 They posit that the key activities involved in the
intervention included community-based volunteers who were meant to promote facility
deliveries and birth preparedness, similar to the “peer mamas” in the MNH+ intervention. These
volunteers may be one successful way to link supply-side quality improvement efforts to the
communities they are meant to benefit.32-34

It is important to note that the increased utilization caused by the quality improvement
intervention cannot improve health outcomes without a concurrent improvement in obstetric
healthcare quality at the facilities where women are delivering. We did not find a difference in
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women’s perception of obstetric care quality in this study. This may in part explain our finding
that a large portion of the increased utilization in intervention facilities occurred in higher-level
facilities (29% of deliveries at baseline compared to 38% at endline occurred in either health
centers or hospitals), which are likely to offer higher quality and more comprehensive obstetric
care than primary care clinics.6 A full evaluation of the effect of the MNH+ intervention on
quality in the study facilities is forthcoming.

This is one of the first studies to look at the effect of a facility quality intervention on women
whose last delivery was at home. While this sub-group analysis was not a pre-specified focus of
the research, given the high utilization at baseline, we felt this may be an informative additional
analysis. Recent evidence from 39 LMIC found that among women who had their first delivery
at home, fewer than 12% switched to a facility for the second delivery.28 In our study population,
women whose previous delivery was at home tended to have lower education, lower household
wealth, and be more likely to be a farmer or homemaker than women whose previous delivery
was in a facility. The effect of the QI intervention was much stronger among these women,
suggesting that their choice to remain home in the past may have been due to lack of high-quality
facility options nearby.

There was evidence of increasing facility delivery in this region over time, even in absence of the
intervention: among women living in control catchment areas, facility utilization increased from
72.3% in 2012 to 81.1% in 2016. Similar trends toward increasing facility utilization for
childbirth can be seen in the DHS surveys from 2004-05, 2010, and 2015-16.20, 35, 36 In Pwani
Region, some of the trend toward increased utilization of health facilities may have been due to

119

region-wide quality improvement efforts, such as the pay for performance program that began in
2011.37 However, on top of these underlying trends, MNH+ had an additional positive affect on
facility utilization.

Not all of the increase in facility utilization was seen at the study facilities; there was also an
increase in utilization of higher-level health facilities. While we do not have strong evidence to
support a single mechanism for this result, it is consistent with several hypotheses. First, the QI
intervention may have led providers to recognize the limitations of delivery care provided at the
primary care level and encouraged an increase in referrals to health centers and hospitals.
Second, the investment in QI combined with the peer outreach program extoling the importance
of facility care may have successfully increased women’s motivation to access the highest
quality of care that they are able to, which is likely at higher-level facilities. Third, the focus on
quality may have led community members to recognize that even with the QI activities, the
quality of care on offer at their local clinic was still inferior to that available at higher-level
facilities.

This study had several limitations. First, with only 12 clusters in each study arm there was
potential for imbalance of unmeasured confounders between intervention and control groups.
However, measured confounders were balanced between the two arms at baseline. Given the
plethora of quality improvement projects occurring in Tanzania, this study benefited from clearly
defined and randomly chosen controls in order to prevent major confounding from other,
ongoing projects. Second, women in the control areas could have delivered in the treatment
facilities, thus increasing the facility utilization in control areas. We found that this occurred in
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only 2.7% of women at baseline and 1.8% at endline. This may be due to large (on average more
than 10 kilometers) distance between the nearest study facilities.

This study provides evidence that visible health systems improvement efforts can potentially
motivate women, especially past non-users, to use the health system for delivery. Future health
system interventions should continue to focus on and evaluate quality, as this focus has potential
to both increase quality and utilization, which in turn can lead to improved population health.
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Appendix 3.1.
Table 3.A1.1. Descriptive statistics of the sub-group of women with a previous home delivery,
Pwani region, Tanzania (2011-2012 and 2015-2016)

Baseline
Endline
Control
Treatment Control
Treatment
(N=455) (N=382)
(N=306) (N=232)
Demographics
Age (mean)
Education (categorical)
No formal
Some primary
Completed primary
Any secondary
Farmer or homemaker
Muslim
Married or living with partner
Household assets
Media index (mean)1
Household wealth: richest 20%2
Mobile phone
Electricity
Consumes >2 meals per day
Delivery characteristics
Birth during harvest season
Delivery at facility3
Community characteristics
Village has paved road
District
Bagamoyo
Kibaha Rural
Kisarawe
Mkuranga

29.7

29.7

30.6

30.6

40%
14%
44%
2%
92%
80%
89%

38%
16%
44%
3%
88%
83%
86%

34%
17%
45%
3%
89%
74%
88%

41%
10%
47%
3%
86%
80%
91%

2.97
12%
66%
4%
86%

2.74
11%
65%
2%
88%

2.55
9%
87%
13%
87%

2.63
11%
85%
14%
82%

13%
43%

15%
43%

18%
43%

18%
60%

28%

39%

43%

45%

50%
11%
19%
20%

41%
14%
28%
18%

60%
9%
19%
12%

60%
8%
19%
12%

Notes: Previous home birth refers to the birth immediately prior to the index child in women who
reported two or more births.
1
Media index range (0,12)
2
Wealth index constructed using baseline asset weights for both baseline and endline cohorts
3
Dependent variable
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Appendix 3.2.
Table 3.A2.1. Effect of MNH+ intervention on facility utilization for childbirth, unadjusted and adjusted difference-in-difference
analyses stratified by risk level

Full population
Last birth at home
Primiparous or last
birth in facility

Control
Baseline
N (%)
1,146 (72.3)
195 (42.9)
944 (84.1)

Control
Endline
N (%)
1,411 (81.1)
130 (42.5)
1,277 (89.5)

Intervention
Baseline
N (%)
999 (71.7)
163 (42.7)
831 (82.6)

Intervention
Endline
N (%)
1,165 (85.3)
140 (60.3)
1,017 (90.6)

RR (95% CI)
1.10 (1.00, 1.21)
1.42 (1.17, 1.71)
1.05 (0.98, 1.12)

Fisher
permutation
test p-value
0.118
0.020
0.294

adjusted
RR (95% CI)
1.08 (0.98, 1.19)
1.41 (1.13, 1.77)
1.04 (0.97, 1.11)

Notes: “RR” refers to the risk ratio, calculated using generalized estimating equations with an exchangeable correlation structure and a log link to
estimate risk ratios. The Fisher permutation test p-value gives the p-value determined using 50. All models are adjusted for district; the “adjusted”
model is additionally adjusted for the covariates listed in table 2.
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Appendix 3.3 Effect of the MNH+ intervention on intermediary outcomes
Table 3.A3.1 Effect of the MNH+ intervention on intermediary outcomes (full study population)
Intermediary outcome
Control
Control
Interventio Intervention RR (95% CI)
Baseline
Endline
n Baseline Endline
N (%)
N (%)
N (%)
N (%)

adjusted RR (95%
CI)

Referred to this facilitya

-

278 (19.7)

-

266 (22.9)

1.06 [0.81 - 1.39]

1.08 [0.83 - 1.43]

Content of ANC care (index of 9
items, mean (SD))

6.8 (1.6)

7.0 (1.7)

6.8 (1.6)

7.4 (1.3)

1.65 [0.99 - 2.74]

1.64 [1.00 - 2.71]

Weight measured
Height measured
BP measured
Urine sample collected
Blood sample collected
Tetanus injection administered
Iron supplements provided
Antimalarial meds provided
Counseled on pregnancy
complications
Heard of a quality improvement
program in local facility
Perceived quality of delivery care
at local MNH+ facility:
Community rating
Perceived quality of ANC care
Satisfaction with ANC care
Satisfaction with overall health
system
Trust health system authorities to
care about patient opinions
Cost of care at local facility
(USD), mean (SD)

954 (91)
775 (74.7)
846 (81)
489 (46.8)
987 (94.2)
814 (77.7)
766 (73.2)
840 (80.2)
693 (66.3)

1013 (92.3)
742 (67.6)
875 (79.8)
621 (56.6)
864 (78.8)
790 (72.1)
1063 (96.9)
999 (91.2)
692 (63.7)

964 (96)
804 (80.6)
844 (84.1)
435 (43.4)
937 (93.3)
766 (76.3)
734 (73.1)
721 (72.2)
621 (62)

1013 (99.6)
799 (78.6)
924 (90.9)
557 (54.8)
799 (78.6)
804 (79.3)
996 (97.9)
929 (91.5)
719 (71.5)

1.02 [0.88 - 1.17]
1.10 [0.93 - 1.30]
1.12 [0.96 - 1.30]
1.11 [0.87 - 1.41]
1.02 [0.90 - 1.16]
1.12 [0.97 - 1.29]
1.01 [0.86 - 1.18]
1.09 [0.95 - 1.26]
1.19* [1.02 - 1.38]

1.02 [0.89 - 1.17]
1.11 [0.94 - 1.32]
1.12 [0.97 - 1.30]
1.11 [0.87 - 1.42]
1.01 [0.89 - 1.15]
1.12 [0.97 - 1.28]
1.00 [0.85 - 1.17]
1.10 [0.95 - 1.26]
1.18* [1.02 - 1.37]

129 (8)

102 (5.8)

196 (13.9)

179 (12.9)

1.11 [0.30 - 4.10]

1.06 [0.26 - 4.32]

3.3 (0.4)

3.5 (0.4)

3.3 (0.5)

3.7 (03)

1.13 [0.79 - 1.61]

1.13 [0.79 - 1.62]

329 (31.5)
438 (45.5)
560 (35.4)

489 (44.7)
667 (60.8)
863 (49.1)

356 (35.5)
447 (49.3)
441 (31.6)

563 (55.4)
656 (64.6)
606 (43.8)

1.12 [0.87 - 1.46]
1.01 [0.70 - 1.47]
0.99 [0.66 - 1.50]

1.14 [0.88 - 1.47]
1.02 [0.70 - 1.49]
1.00 [0.67 - 1.49]

410 (26.1)

787 (45.6)

313 (22.7)

563 (41.1)

1.01 [0.68 - 1.48]

0.98 [0.67 - 1.45]

6.02 (5.00)

13.39 (19.96) 5.79 (4.49)

10.04 (6.94)

-3.06* [-6.04 - -0.08]

-3.76* [-7.02 - -0.49]
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Notes for tables 3.A3.1-3:
a
Referral only assessed at endline
Each row represents a distinct model with the listed intermediary outcome as the dependent variable. The reported risk ratios show the effect of the
intervention (which is the interaction between time (year dummy variable) and intervention status) on the intermediary outcome. We used
generalized estimating equations with an exchangeable correlation structure and a log link to estimate risk ratios in the case of binary outcomes
and the identity link for “content of ANC care” and “cost of care at local facility”. The adjusted models are adjusted for the covariates listed in
table 3.2.
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Table 3.A3.2 Effect of the MNH+ intervention on intermediary outcomes (last birth at home)
Intermediary outcome

Control
Baseline
N (%)

Control
Endline
N (%)

Intervention
Baseline
N (%)

Intervention
Endline
N (%)

RR (95% CI)

adjusted RR (95% CI)

Referred to this facilitya

-

18 (14)

-

25 (17.9)

1.29 [0.71 - 2.34]

1.23 [0.73 - 2.08]

Content of ANC care (index of
9 items, mean (SD))
Weight measured
Height measured
BP measured
Urine sample collected
Blood sample collected
Tetanus injection administered
Iron supplements provided
Antimalarial meds provided
Counseled on pregnancy
complications
Heard of a quality improvement
program in local facility

6.7 (1.7)

6.4 (1.7)

6.6 (1.6)

7.1 (1.4)

2.17** [1.23 - 3.81]

2.31*** [1.44 - 3.71]

298 (89.2)
243 (73)
263 (79.2)
131 (39.2)
316 (94.6)
261 (78.4)
239 (71.8)
264 (79)
208 (62.3)

206 (91.6)
133 (59.1)
162 (72)
104 (46.2)
147 (65.3)
135 (60.3)
216 (96)
201 (89.3)
132 (59.5)

280 (96.2)
222 (77.1)
233 (80.3)
108 (37.4)
270 (93.1)
196 (67.4)
210 (72.2)
203 (70.5)
173 (60.1)

189 (99)
148 (77.5)
163 (85.3)
88 (46.1)
134 (70.2)
138 (72.6)
184 (96.3)
180 (94.2)
129 (68.6)

0.98 [0.79 - 1.21]
1.18 [0.97 - 1.43]
1.18* [1.00 - 1.38]
1.07 [0.73 - 1.56]
1.08 [0.88 - 1.31]
1.47*** [1.30 - 1.65]
0.97 [0.82 - 1.14]
1.14 [0.91 - 1.43]
1.24* [1.02 - 1.50]

1.00 [0.86 - 1.16]
1.18 [0.98 - 1.43]
1.20* [1.04 - 1.39]
1.10 [0.76 - 1.59]
1.08 [0.90 - 1.30]
1.45*** [1.28 - 1.64]
0.94 [0.79 - 1.12]
1.15 [0.92 - 1.44]
1.25* [1.03 - 1.51]

31 (6.7)

20 (6.4)

40 (10.4)

32 (13.3)

1.23 [0.39 - 3.90]

1.14 [0.36 - 3.64]

Perceived quality of delivery
care at local MNH+ facility:
Community rating
Perceived quality of ANC care
Satisfaction with ANC care
Satisfaction with overall health
system
Trust health system authorities
to care about patient opinions
Cost of care at local facility
(USD)

3.2 (0.4)

3.5 (0.5)

3.2 (0.5)

3.7 (0.4)

1.13 [0.79 - 1.60]

1.12 [0.78 - 1.59]

110 (33.1)
141 (43.5)
161 (35.5)

86 (38.2)
135 (60)
157 (50.3)

93 (32.1)
126 (45.8)
124 (32.9)

105 (55)
122 (63.9)
124 (51.5)

1.54* [1.05 - 2.27]
1.09 [0.70 - 1.71]
1.13 [0.66 - 1.94]

1.57* [1.07 - 2.31]
1.14 [0.76 - 1.71]
1.10 [0.66 - 1.82]

128 (28.5)

137 (44.3)

99 (26.8)

117 (48.5)

1.19 [0.74 - 1.91]

1.09 [0.66 - 1.77]

6.18 (6.30)

11.20
(3.77)

6.33 (5.10)

8.86 (4.49)

-1.48 [-3.81 - 0.85]

-2.24 [-4.76 - 0.28]
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Table 3.A3.3 Effect of the MNH+ intervention on intermediary outcomes (primiparous or last birth at facility)
Intermediary outcome

Control
Baseline
N (%)

Control
Endline
N (%)

Intervention
Baseline
N (%)

Intervention
Endline
N (%)

RR (95% CI)

adjusted RR (95%
CI)

Referred to this facilitya

-

260 (20.4)

-

240 (23.6)

1.03 [0.78 - 1.35]

1.05 [0.80 - 1.38]

Content of ANC care (index of 9
items, mean (SD))
Weight measured
Height measured
BP measured
Urine sample collected
Blood sample collected
Tetanus injection administered
Iron supplements provided
Antimalarial meds provided
Counseled on pregnancy
complications
Heard of a quality improvement
program in local facility

6.9 (1.6)

7.1 (1.6)

6.9 (1.6)

7.5 (1.3)

1.50 [0.89 - 2.52]

1.46 [0.86 - 2.47]

652 (92)
528 (75.4)
578 (81.8)
357 (50.6)
666 (93.9)
550 (77.6)
523 (73.9)
571 (80.6)
480 (67.9)

868 (100)
868 (100)
868 (100)
868 (100)
868 (100)
867 (100)
868 (100)
866 (100)
861 (100)

681 (95.9)
579 (81.9)
608 (85.6)
325 (45.7)
664 (93.4)
567 (79.9)
522 (73.5)
515 (72.8)
445 (62.7)

818 (100)
818 (100)
818 (100)
818 (100)
818 (100)
816 (100)
818 (100)
816 (100)
811 (100)

1.03 [0.90 - 1.18]
1.08 [0.92 - 1.27]
1.10 [0.94 - 1.29]
1.12 [0.90 - 1.38]
1.00 [0.89 - 1.12]
1.04 [0.89 - 1.22]
1.02 [0.87 - 1.18]
1.08 [0.94 - 1.24]
1.17* [1.00 - 1.38]

1.03 [0.90 - 1.18]
1.09 [0.92 - 1.29]
1.10 [0.94 - 1.28]
1.11 [0.88 - 1.40]
0.99 [0.88 - 1.12]
1.03 [0.89 - 1.20]
1.01 [0.87 - 1.18]
1.08 [0.95 - 1.23]
1.16 [0.99 - 1.37]

96 (8.5)

80 (5.6)

156 (15.3)

147 (13)

1.09 [0.31 - 3.86]

1.03 [0.25 - 4.13]

Perceived quality of delivery care
at local MNH+ facility:
Community rating
Perceived quality of ANC care
Satisfaction with ANC care
Satisfaction with overall health
system
Trust health system authorities to
care about patient opinions
Cost of care at local facility (USD)

3.3 (0.4)

3.5 (0.4)

3.3 (0.5)

3.7 (0.3)

1.12 [0.77 - 1.61]

1.11 [0.76 - 1.61]

218 (30.8)
294 (46.4)
396 (35.4)

866 (100)
868 (100)
700 (48.7)

261 (36.8)
319 (50.7)
316 (31.3)

817 (100)
816 (100)
478 (42.3)

1.01 [0.78 - 1.30]
0.98 [0.69 - 1.40]
0.97 [0.66 - 1.42]

1.01 [0.79 - 1.30]
0.99 [0.69 - 1.41]
0.98 [0.67 - 1.42]

279 (25)

647 (46)

212 (21.2)

444 (39.6)

0.98 [0.67 - 1.42]

0.97 [0.66 - 1.42]

5.96 (4.62)

13.64 (21.07) 5.68 (4.35)

10.26 (7.24)

-3.09 [-6.35 - 0.16] -3.85* [-7.38 - -0.32]
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Table 3.A3.4 Associations between client-reported intermediary outcomes and facility utilization for childbirth at baseline

Intermediary outcomes
Content of ANC care (index of 9 items, mean (SD))
Weight measured
Height measured
BP measured
Urine sample collected
Blood sample collected
Tetanus injection administered
Iron supplements provided
Antimalarial meds provided
Counseled on pregnancy complications
Heard of a quality improvement program in local facility
Perceived quality of delivery care at local MNH+ facility:
Community rating
Perceived quality of ANC care
Satisfaction with ANC care
Satisfaction with overall health system
Trust health system authorities to care about patient opinions
Cost of care at local facility (USD); Community average

Full sample

Last birth at home

Primiparous or last
birth at health facility

RR (95% CI)
1.04*** [1.02 - 1.06]
1.12* [1.02 - 1.23]
1.08* [1.00 - 1.17]
1.12** [1.03 - 1.20]
1.08*** [1.04 - 1.13]
0.99 [0.91 - 1.09]
1.04 [0.97 - 1.11]
1.05 [1.00 - 1.11]
1.11* [1.02 - 1.22]
1.11*** [1.08 - 1.15]
1.14*** [1.06 - 1.21]

RR (95% CI)
1.10*** [1.05 - 1.14]
1.97** [1.21 - 3.22]
0.91 [0.79 - 1.05]
1.17 [0.99 - 1.37]
1.27** [1.10 - 1.48]
0.94 [0.68 - 1.31]
1.01 [0.85 - 1.19]
1.17 [0.98 - 1.40]
1.35** [1.09 - 1.69]
1.27** [1.09 - 1.48]
1.34** [1.07 - 1.67]

RR (95% CI)
1.02** [1.01 - 1.04]
1.00 [0.93 - 1.07]
1.13** [1.03 - 1.23]
1.09 [1.00 - 1.18]
1.01 [0.95 - 1.07]
1.01 [0.91 - 1.11]
0.98 [0.92 - 1.04]
1.03 [0.98 - 1.09]
1.07** [1.02 - 1.12]
1.06** [1.02 - 1.10]
1.04 [0.99 - 1.09]

1.10 [0.94 - 1.28]
0.99 [0.94 - 1.05]
1.03 [0.97 - 1.09]
0.95 [0.89 - 1.01]
0.96 [0.90 - 1.01]
0.99 [0.97 - 1.02]

1.03 [0.81 - 1.30]
1.08 [0.94 - 1.24]
1.01 [0.85 - 1.20]
0.95 [0.78 - 1.14]
1.03 [0.90 - 1.19]
0.98 [0.93 - 1.03]

1.09 [0.96 - 1.24]
0.99 [0.94 - 1.03]
1.02 [0.97 - 1.07]
0.95 [0.90 - 1.01]
0.96 [0.92 - 1.00]
1.00 [0.98 - 1.02]

Notes:
The measures of association in this table are not causal. Each row represents a distinct model with the listed “intermediary outcome” as the
independent variable of interest. The dependent variable for each model is facility utilization for childbirth. We used generalized estimating
equations with an exchangeable correlation structure and a log link to estimate risk ratios. All models include district as a covariate.
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Appendix 3.4.
Table 3.A4.1. Results of interrupted time series analysis to assess the effect of the MNH+
intervention on facility utilization for childbirth, 2011-2016.

Time from intervention start
Post-intervention dummy
Time X Post
Intervention dummy
Time X Intervention
Post X Intervention
Time X Post X Intervention

RR [95% CI]

p-value

1.00 [0.99, 1.01]
1.07 [0.89, 1.29]
1.00 [0.99, 1.01]
0.92 [0.73, 1.16]
0.99 [0.98, 1.01]
1.15 [0.94, 1.40]
1.01 [0.99, 1.02]

0.785
0.465
0.918
0.466
0.488
0.185
0.481

Notes:
This table was constructed using the following identification strategy:
log (!(!! = 1) = !! + !! ! + !! !! + !! !!! + !! ! + !! !" + !! !!! + !! !"!!
Where !! = (Time) time trend; !! = (Post-intervention dummy) level change following the intervention;
!! = (Time X Post) slope change following the intervention; !! = (Intervention dummy) difference
between intervention and control before the intervention; !! = (Time X Intervention) difference between
intervention and control in trend before the intervention (checks the parallel trends assumption, should be
non-significant and null); !! = (Post X Intervention) difference between intervention and control
immediately after the intervention; !! = (Time X Post X Intervention) difference in difference in slopes
(main measure of effect). We used generalized estimating equations with an exchangeable correlation
structure and a log link to estimate risk ratios.
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Appendix 3.5.
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Figure 3.A5.1. Changes in place of delivery from baseline to endline by intervention status

Appendix 3.6.
A.

B.

Figure 3.A6.1. Example of the delivery room in a study facility before (A) and after (B) quality
improvement activities
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Discussion and conclusions
Through the three papers in this dissertation I aimed to determine the level, predictors, and
outcomes of provider communication during sick child visits across seven countries in subSaharan Africa and test one model of health system quality improvement for maternal and
newborn care.

Summary of findings
My first dissertation paper determined the extent of good provider communication and its
predictors, as well as the influence of provider communication on patient outcomes in seven subSaharan African countries. This paper used the Service Provision Assessment (SPA) survey, a
large multi-national dataset. I showed that good provider communication is very low across all
seven countries, but that education of both caregivers and providers is associated with better
communication. My analyses also provided evidence that better communication is associated
with improved behavioral outcomes. This is the first evidence of poor provider communication
and its outcomes across several LMIC.

My second and third papers evaluated the impact of a multi-component quality improvement
intervention on the quality and utilization of maternal and newborn care in primary care clinics.
We implemented a cluster-randomized study in rural Tanzania from 2012-2016. Using panel
data constructed from multiple data sources (women, healthcare providers, and health facilities) I
found that the quality of care was low at baseline: the average score on the provider knowledge
test was 46.1% (range: 0%-75%), and that there was improvement in only one of fifteen
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indicators of quality. However, the intervention had a strong impact on utilization of health
facilities for childbirth among women whose last delivery was at home.

Measurement
Throughout this dissertation I use Donabedian’s model of quality together with the more detailed
WHO Quality of Care Framework for maternal and newborn health to frame measurement of
quality of care. By delving deeply into provider communication in paper one and exploring a
range of quality measures in paper two, I address multiple issues in measurement of quality for
maternal and child health. These include issues around measuring patient satisfaction and
potential biases that arise depending on the data source, or perspective by which quality is
measured.

One construct that arises in both papers one and two is that of patient satisfaction. Satisfaction
with the health system is important for several reasons. First, it is important intrinsically.
Satisfaction is one of the fundamental objectives of the health system.1, 2 The health system is
meant to provide services that are valued by the communities it serves and satisfaction is one
measure of that value. Second, satisfaction is important instrumentally. Individuals who are
satisfied with health services may be more likely to use services in the future and adhere to
clinical guidelines and treatment, leading to improved health.3 Third, satisfaction is a metric by
which the health system and politicians can be held accountable.4 Fourth, satisfaction can be
used to identify areas that should be targeted for quality improvement in order to create
healthcare that is responsive to patients’ needs.5
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Despite its importance, there is no single indicator for satisfaction that crosses cultures and
contexts. Patient satisfaction is a construct that is affected by patient’s experience with the health
system, their socio-demographic characteristics, and their expectations for care.5, 6 A recent
systematic review found that while healthcare service indicators, particularly providers’
interpersonal care, consistently affect patient satisfaction, patient’s socio-demographics and
expectations were found to affect ratings of satisfaction inconsistently across studies.5 One study
looked at data from the World Health Survey for 21 European countries and concluded that the
majority of variation in patient satisfaction was due to factors outside of the health system.7

In the first paper of this dissertation we explored the association between provider
communication and caregivers rating of satisfaction with the health services received. The
measure of satisfaction that we used comes from the single question in the Service Provision
Assessment (SPA) that asks “In general, which of the following statements best describes your
opinion of the services you either received or were provided at this facility today” and gives the
response choices: “1) I am very satisfied with the services I received in facility 2) I am more or
less satisfied with the services I received 3) I am not satisfied with the serviced I received.” This
question was translated in each of the countries where it was used and may have resulted in some
differences in the interpretation of the question across languages. However, we saw the
association between improved provider communication and satisfaction in all but one country
(Senegal) that was assessed.

In the second paper, within the context of an intervention aiming to improve the quality of care
for women and newborns, the satisfaction construct provides an indication of how the

139

intervention may affect how much women value healthcare. The intervention is unlikely to have
changed satisfaction by changing the socio-demographic make-up of our study population, and it
is likely that any changes would be made through changing expectations or actual experience,
two important factors that are within the realm of the system to affect.

Another important issue in measurement that arose during this dissertation is the perspective
used to measure each indicator. When measuring indicators of patient experience, such as
provider-patient communication, the most valid perspective is that of the patient. This is because
these measures are meant to be outcomes for the patients in of themselves, and also meant to be
factors that could influence patient’s future behavior. Meanwhile indicators of competent care,
such as the provision of oxytocin postpartum, would be best measured through observation of
care. Because it was not logistically possible to conduct observations during the clusterrandomized study (paper two), we were reliant on women’s report of care received, healthcare
providers’ report of the care usually performed in the health facility, and facility records. Each of
these sources has potential biases. Relying on women to report services received during
intrapartum care is likely to suffer from recall bias. In one validation study of 41 indicators
reported by mothers, only four performed well on both validation criteria used.8 This would
likely result in non-differential misclassification, which could bias the results toward the null.
Meanwhile, indicators reported on by healthcare providers and in the register may suffer from
desirability bias. It is possible that providers in the intervention group may have learned what
was expected for high quality of care and misreported that they performed those actions or
services. Given the null findings on all provider- and register-reported indicators, this
misclassification is unlikely to have changed the findings. One strength of our measurement in

140

paper two is that we triangulate the affect on quality by looking at measures from multiple
sources and perspectives.

Evaluation
Randomized controlled trials (RCTs) are the mainstay of clinical efficacy studies and have been
increasingly used to test the effectiveness of development interventions. RCTs are often
described as the gold standard, as they control from both measured and unmeasured confounders.
However, in the evaluation of quality of maternal and child health services, RCTs are not always
the best study design. In health systems research we often want to know the impact of a policy or
complex intervention and need to use alternative methods. In papers two and three of this
dissertation we used a cluster-RCT. This method allows for evaluation of complex interventions
that are implemented at a cluster-level instead of the individual. However, cluster-RCTs suffer
from reduced power as individuals within clusters are often more similar to one another than
they are to individuals across clusters. Accounting for the correlated variation is key in
appropriately interpreting the results of cluster-RCTs. In the second paper we find that our
results are robust to multiple methods for addressing correlated variation. Additional quasiexperimental methods for exploring the effect of policies and cluster-level interventions include
designs such as interrupted time series and regression discontinuity. While these were not used
within this dissertation, they are key tools for the evaluation of maternal and child health quality.

Evaluation of programs should move toward study designs that allow for careful examination of
not only if a particular intervention works, but rather why and how it works (or fails to work).
These questions allow for both stimulating ideas for new policies or interventions that should be
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tested and also for a better understanding of how these programs may be translated to different
contexts. Nested within this cluster-RCT we included data collection that allowed for us to
evaluate potential mechanisms for investment in quality to have impacted utilization (paper 3)
and potential reasons why investment in quality may have failed to create measureable
improvement in quality (paper 2).

Policy implications and avenues for future research
The work in this dissertation has implications for policy and future research. The important
deficit in provider-patient communication identified in paper one, as well as the low-levels of
obstetric care quality in primary care clinics identified in paper two, are concerning. The findings
suggest potential areas to test future interventions to ameliorate these quality problems. The
association between provider pre-service training and better communication in paper one
combined with the lack of quality effect of an intervention that included in-service training and
mentorship in paper two, suggest a need to focus on and test improved pre-service training. This
dissertation identifies areas of patient and population need that should be considered during
education reforms.

The intervention tested in papers two and three was designed with scalability in mind. When
evaluating the intervention design against the 40 components in the Program Sustainability
Assessment Tool (a validated tool developed to assess the potential sustainability of an
intervention or program), the MNH+ intervention met criteria within each of the subscales,
except funding stability.9 The subscales are political support, funding stability, partnerships,
organizational capacity, program evaluation, program adaptation, communications, and strategic
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planning. The intervention was multi-faceted and focused on evidence-based practices, but was
implemented within a context of infrequent births and low baseline competence. While policies
are currently in place to define the infrastructure and obstetric care services that should be
available at primary care clinics in Tanzania, this scalable solution was unable to bring the
quality up to the intended level. Future research should test policies that look at differential
structuring of maternal and newborn healthcare and the roles of each component of the health
system, from community health workers through hospitals.

Finally, the link between investment in a quality improvement intervention and the increased
utilization of health facilities for childbirth among women who previously delivered at home is
novel. While associations between quality and utilization have been previously identified, this is
one of the first studies to show a causal link between investment in quality and increased service
utilization. As countries strive to achieve universal health coverage, these findings support
investing in quality as these investments have potential to improve the effective coverage of
services. There is sometimes a tension between utilization and quality among implementers who
wonder where they should spend their limited resources. The findings from these studies suggest
that this tension may be false, given that focusing on a quality investment also led to an increase
in facility utilization for childbirth. In addition, the findings from papers one and two
demonstrate that the quality of care in the studied facilities, for the measured indicators of quality
was very low. This quality should be the focus of improvement if we are to see improved
outcomes in the realm of patient experience, patient behaviors, and patient health.
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Conclusions
Progress toward improving the health of mothers and children in sub-Saharan Africa requires
improved quality of care. Provider-patient communication is an important aspect of patient
experience that is not only in need of improvement, but if improved has potential to affect patient
confidence in, and utilization of, the health system. Future research should investigate creative
interventions to improve both measures of patient experience, such as provider communication,
and measures of provision of care. The empirical evidence from our cluster RCT suggests that a
multi-component intervention focused at the point of care may not be able to improve the quality
of a complex health service when the baseline quality is low. Investment in structural changes to
improve quality should be tested to see if they could be more successful in affecting change of
quality indicators, while still stimulating increased usage of the health system.
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