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Abstract objectives Reduction in maternal and newborn mortality requires that women deliver in high

quality health facilities. However, many facilities provide sub-optimal quality of care, which may be

a reason for less than universal facility utilisation. We assessed the impact of a quality improvement

project on facility utilisation for childbirth.

methods In this cluster-randomised experiment in four rural districts in Tanzania, 12 primary care

clinics and their catchment areas received a quality improvement intervention consisting of in-service

training, mentoring and supportive supervision, infrastructure support, and peer outreach, while 12

facilities and their catchment areas functioned as controls. We conducted a census of all deliveries

within the catchment area and used difference-in-differences analysis to determine the intervention’s

effect on facility utilisation for childbirth. We conducted a secondary analysis of utilisation among

women whose prior delivery was at home. We further investigated mechanisms for increased facility

utilisation.

results The intervention led to an increase in facility births of 6.7 percentage points from a

baseline of 72% (95% Confidence Interval: 0.6, 12.8). The intervention increased facility delivery

among women with past home deliveries by 18.3 percentage points (95% CI: 10.1, 26.6). Antenatal

quality increased in intervention facilities with providers performing an additional 0.5 actions across

the full population and 0.8 actions for the home delivery subgroup.

conclusions We attribute the increased use of facilities to better antenatal quality. This increased

utilisation would lead to lower maternal mortality only in the presence of improvement in care

quality.

keywords maternal and newborn health, quality, utilisation, Tanzania, cluster-randomised controlled

trial, evaluation

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, gaps in facil-

ity utilisation for childbirth persist in many regions, par-

ticularly throughout sub-Saharan Africa (SSA) [1]. High

quality facility-based care, with good access to emergency

obstetric care, has the potential to reduce preventable

maternal and newborn mortality and morbidity [3, 4].

Improving utilisation, therefore, remains an important,

unfinished global priority.

Maternal characteristics, such as education, socio-eco-

nomic status, and parity, are often cited as reasons for

incomplete facility utilisation [5]. Similarly, many efforts

to increase facility utilisation for childbirth have focused

on the demand side; for example, providing travel vouch-

ers, fee exemption, community education and text mes-

sage reminders [6–8]. While some demand-side

interventions have been successful in increasing facility

utilisation, recent evidence suggests that quality plays an

important role in motivating (when quality is strong) or

dissuading (when quality is weak) utilisation [9, 10].*Deceased.
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The quality of care available to women in many low-

and middle-income countries is both low and inequitably

distributed [11–14]. Studies in SSA have demonstrated

women’s preference for high-quality obstetric care,

including a desire to deliver with competent and kind

healthcare providers [15–17]. In addition, their judgment

of quality of care is related to both how they are treated

and the comprehensiveness of services [18]. Women fre-

quently bypass lower-level clinics in favour of health cen-

tres and hospitals, where they are likely to receive better

quality care [11, 19–21]. Interventions focused on

improving the quality of maternal and newborn health-

care are on the rise, with success measured by changes in

quality or health outcomes [22–24]. However, because of

women’s preference for, and ability to distinguish high

quality care, facility utilisation may also increase when

quality improves. To date there is little evidence from

randomised studies of the effect that quality may have on

utilisation.

In this study we assess the impact of a quality improve-

ment program on facility utilisation for delivery, using a

cluster-randomised controlled study in Tanzania. Given

that the implementation evaluation did not find meaning-

ful improvement in quality of obstetric care, we explored

alternative pathways between program investments and

utilisation of services. Broadly, these findings are relevant

for understanding how investments in the health system

may influence user behaviour.

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, Kis-

arawe, and Mkuranga. The study is registered through

ISRCTN (http://www.isrctn.com/ISRCTN17107760).

Government-managed primary care facilities (i.e., dispen-

saries) and their official catchment areas define the clus-

ters for this study. Facilities were eligible for inclusion in

the MNH+ study if they were supported for prevention

of maternal to child transmission of HIV care by a local

non-governmental organisation (Tanzania Health Promo-

tion Support, THPS) and had at least one skilled health-

care provider at the start of the start of the study (e.g. a

nurse or clinical officer). From the eligible facilities,

within each of the four districts the six facilities with the

highest volume of deliveries between January and June

2011 where chosen, resulting in 24 study facilities. At

baseline, three of six 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 rep-

resentatives from the research team and the regional med-

ical office.

The intervention included three components to improve

facility quality: infrastructure improvement (facility

upgrades and ensuring basic equipment and supplies),

provider training and supervision (continuing medical

education, supportive supervision and mentoring), and

peer outreach to promote facility utilisation for childbirth

within the official catchment communities. Implementa-

tion of the intervention began in June 2012; by July 2013

the full intervention was underway and continued until

after endline data collection was completed.

Women were eligible to participate if they had deliv-

ered a child 6 weeks to 1 year prior to interview, lived in

the catchment area of a study facility, and were at least

15 years of age. All survey participants provided written,

informed consent, or assent together with permission

from a guardian in the case of minors, prior to participa-

tion. Ethics review boards in both Tanzania, Ifakara

Health Institute and the National Institute for Medical

Research, and in the U.S., Columbia University and Har-

vard University, approved this study.

Data collection and variables

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 eli-

gible women to participate in the study. During the mid-

line data collection, the study team again enumerated all

households in each catchment area to create a list of eli-

gible women. From this list, a simple random sample of

60% of women stratified at the facility level was invited

to participate in the study.

Trained Tanzanian research assistants conducted the

household survey in Swahili using hand-held tablets. Tan-

zanian research staff translated the survey to Swahili and

back-translated to English by consensus. In our prospec-

tive analysis plan we determined a limited set of predic-

tors of utilisation that would be included in statistical

analyses. To select these predictors we started from

Anderson’s utilisation model of predisposing characteris-

tics and a review of recent literature [20, 25, 26]. The

individual-level demographic factors included women’s

religion, age, marital status, parity, educational achieve-

ment, primary occupation, and season of delivery. We

constructed an indicator of relative household wealth

© 2019 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd. 637
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using principal components analysis of an 18-question

asset index [27]. To indicate a woman’s exposure to mass

media we constructed an additive media index utilising

three questions that are also measured in the DHS: fre-

quency of exposure to radio, newspapers, and TV (range

0–9). 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.

To assess potential pathways through which the inter-

vention could affect utilisation (analyses described below)

we collected information on antenatal care (ANC) qual-

ity, perceived obstetric quality, link between facility and

community, and payment for obstetric care. For ANC

quality we asked women if they had received the follow-

ing during antenatal care and created an index of nine

items: weight measured, height measured, blood pressure

measured, urine sample collected, blood sample collected,

tetanus injection administered, iron supplements pro-

vided, antimalarial medications provided and counselled

on pregnancy complications. We also asked them to rate

their perceived quality of ANC and separately their per-

ceived quality of obstetric care on five-level Likert scales

ranging from poor to excellent. We categorised high-per-

ceived quality as a rating of ‘very good’ or ‘excellent’. To

assess the link between the facility and community we

asked women if they had heard of a quality improvement

program in their local facility. Finally, to measure their

payment for care we asked women how much they paid

for all services, including any informal payments, or tips.

Statistical analysis

Completed surveys were formatted as CSV files and

imported into Stata version 14.1 for cleaning and analy-

sis. The primary study outcome was facility utilisation

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.

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. dis-

pensary, health centre, or hospital), women’s place of

delivery for her delivery prior to the index child (the in-

dex child is defined as the woman’s most recent delivery),

and demographic and household characteristics.

To illustrate the changing patterns of utilisation we

plotted the proportion of deliveries that occurred at any

health facility with lowests trends 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 2013–January 2014, April

2015–January 2016).

To measure the effect of the MNH+ intervention on

facility utilisation for childbirth we conducted a differ-

ence-in-differences analysis. This analysis controls for

both differences between utilisation patterns between

facilities at baseline and changing patterns over time that

are external to the intervention, but consistent across the

region. In all models a fixed effect for district was

included to account for stratification of the study facili-

ties by district during the design phase. We used gener-

alised estimating equations with an exchangeable

correlation structure and a log link to estimate risk ratios

for all models [28]. The robust sandwich estimator was

used to account for clustering at the facility level.

In order for the difference-in-differences 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 utilisation for childbirth. We tested this assump-

tion by creating a dataset of repeat cross-sectional data

for each month where we had birth data for at least 10

women prior to start of the intervention. We conducted

several additional robustness checks and sensitivity analy-

ses, which are described in the Appendix S5. These

included different evaluation models (e.g. a post-only

analysis), and different statistical methods (e.g. Fischer

Permutation tests).

Recognising that women who have previously delivered

at home have an increased likelihood of subsequent home

delivery [29], 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 to test

whether the intervention had a differential effect on this

group (Appendix S3). This difference-in-differences analy-

sis of women with previous home births was not pre-speci-

fied but added when baseline data indicated high overall

utilisation relative to hypothesised levels. This allowed us

to explore effects of the intervention on a group that has

historically been difficult to reach with safe delivery cover-

age expansion efforts. We found evidence of modification

of the effect of the intervention by place of a woman’s pre-

vious birth and therefore conducted a stratified analysis by

women whose delivery prior to her index child was a home

birth versus women whose prior delivery was a facility

birth or were primiparous.

We explored four pathways through which an invest-

ment in quality could lead to increased utilisation of

facilities for childbirth: ANC quality, perceived obstetric

quality, link between facility and community and pay-

ment for obstetric care (Figure 1). Our model is informed
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by prior theoretical work as well as empirical evidence

demonstrating women’s stated and revealed preferences

for high quality care [5, 17, 25, 30, 31]. Because the

implementation evaluation found that the intervention

did not affect the quality of delivery care, we do not pre-

sent these results here. For each pathway we explore first

the effect of the intervention on the intermediary out-

come, then the association between the intermediary out-

come and facility utilisation for childbirth at baseline.

Results

In 2012 the study team enumerated 30 076 households,

identifying 3238 eligible women and interviewing 3019

(response rate of 93.2%). The flow diagram can be found

in Appendix S1. In 2016 the study team enumerated

36 390 households, identifying 3779 eligible women. We

interviewed 3575 women, resulting in a response rate of

94.6%. Of those women, 3146 had delivered their child

in the 6 weeks to 1 year prior to delivery and were eligi-

ble for inclusion in this analysis. The resulting sample

size was 6083 observations and 5992 unique women. 91

women delivered and were interviewed twice in the study

period.

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 sec-

ondary school was seven percentage points higher at

Referral
increases

ANC quality
improves

Experience
improved ANC

Investment in
quality

Facility-
community link

improves

Told about the
importance of
facility delivery

Perceive
quality of

services as
high

Utilization of
facilities

increases

Health
outcomes for
women and
newborns
improve

Hear about
improved

obstetric quality

Hear about an
investment in

quality

Obstetric quality
improves

Reduced
payment for

obstetric care

Key

Original theory

Alternative hyotheses

Health
outcome

BehaviorPerception Learning Manifestation Intervention 

Figure 1 Conceptual framework for pathways through which investment in quality could affect facility utilisation for childbirth.

[Colour figure can be viewed at wileyonlinelibrary.com]
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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 and

nearly a quarter reported having electricity (Table 1).

Covariates appear largely balanced at baseline.

At baseline, 72.3% of women living in control catch-

ment areas delivered their most recent child in a health

facility, compared to 71.7% of women living in interven-

tion 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 con-

trol catchment areas and 85.3% of women in interven-

tion catchment areas. 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 2). This translates to an absolute increase of 6.7

percentage points (95% CI: 0.6, 12.8) in a linear model

and 6.1 percentage points (95% CI: �0.8, 13.1) in an

adjusted linear model. Our interrupted time series analy-

sis suggested that the parallel trends assumption was sat-

isfied: 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 2 and

Appendix S5).

We assessed the pattern of deliveries by facility level

over time and found that the decline in home deliveries

was explained by an increase in deliveries at both the

intervention facility and higher-level facilities, such as

health centres and hospitals (Appendix S6). When look-

ing specifically at utilisation 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).

Table 1 Descriptive statistics of women delivering in Pwani region, Tanzania (2011–2012 and 2015–2016)

Baseline Endline

Control (n = 1586) Treatment (n = 1393) Control (n = 1739) Treatment (n = 1365)

Demographics

Age (mean) 27.2 27.0 27.2 27.0

Education (categorical)

No formal 25% 28% 20% 21%
Some primary 13% 13% 11% 9%

Completed primary 51% 51% 51% 54%

Any secondary 10% 8% 17% 15%

Farmer or homemaker 82% 82% 78% 77%
Muslim 79% 84% 71% 78%

Married or living with partner 82% 83% 82% 81%

Household assets
Media index (mean)† 3.37 3.18 3.38 3.25

Household wealth: richest 20%‡ 22% 18% 31% 25%

Mobile phone 73% 74% 91% 91%

Electricity 7% 5% 23% 25%
Consumes > 2 meals per day 90% 90% 90% 88%

Delivery characteristics

Primipara 25% 23% 27% 28%

Birth during harvest season 17% 17% 20% 22%
Previous delivery at facility 59% 62% 76% 76%

Delivery at facility§ 72% 72% 81% 85%

Community characteristics
Village has paved road 29% 43% 35% 43%

District

Bagamoyo 42% 42% 53% 53%

Kibaha rural 11% 10% 12% 8%
Kisarawe 25% 25% 20% 25%

Mkuranga 22% 22% 15% 13%

†Media index range (0, 12).

‡Wealth index constructed using baseline asset weights for both baseline and endline cohorts.

§Dependent variable.
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Of the women interviewed at baseline who had previ-

ously delivered a child, 39.4% reported delivering their

previous child at home (40.5% in control facilities and

38.1% in intervention facilities). These women were

older, had less education and lower wealth than the full

sample (Appendix S2). At baseline, women whose previ-

ous 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 deliv-

ery 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 2).

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). 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). The intervention

led to a reduction in payment for obstetric care among

women delivering in their local facility by 3.06 USD

(�3.06, 95% CI: �6.04, �0.08). Other assessed measures

along the pathway from quality investment to increased

utilisation were not affected by the utilisation (Table 3

and Appendix S4).

Discussion

The MNH+ health system quality improvement inter-

vention resulted in a modest increase in overall facility

utilisation. The increased relative risk of 10% corre-

sponds to an absolute increase in utilisation of 6.7 per-

centage points (95% CI: 0.06, 12.8). 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 (95% CI:

10.1, 26.6).

This increased utilisation was likely a response to visi-

ble efforts to improve the health system (Appendix S7).

Past research has shown that one pathway through which

facility utilisation for delivery may increase is through

better antenatal care (ANC) [32]. While improvements in

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 could have led to

improvements in ANC. Our results demonstrate that par-

ticularly among the population of women with past home

delivery, the intervention led to an improvement in the

number of ANC services received. In addition, we

hypothesise that seeing the system investment in quality

led to an increased interest in the system, spreading confi-

dence in the system as a whole. This is in line with
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Figure 2 Trends in facility deliveries;

proportion of deliveries occurring at any

health facility by month stratified by

previous home delivery. Notes: Previous
home delivery group are women whose

birth prior to the index child was at

home. Previous facility/primiparious

group are women who either were
primiparious for the index child or

delivered their last child in the facility.

Solid lines represent lowess trends. The
intervention began June 2012 and is

denoted by a vertical dashed line. [Colour

figure can be viewed at

wileyonlinelibrary.com]
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results seen at baseline, which demonstrated that women

were less likely to bypass their local clinic if it had

received a renovation in the previous year [20].

An increase in utilisation after seeing quality improve-

ment efforts is also consistent with the ‘active patient’

model, where communities alter their behaviours based

on signals of improvement in the health system and

communication of this to communities [21]. A recent

evaluation of a maternal and newborn health quality

improvement program in Zambia (‘Saving Mothers Giv-

ing Life’) found a similar positive effect on facility utili-

sation for childbirth [33]. They posit that the key

activities involved in the intervention included commu-

nity-based volunteers who were meant to promote facil-

ity 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 [33–35].
It is important to note that the increased utilisation

caused by the intervention cannot improve health out-

comes without a concurrent improvement in obstetric

healthcare quality at the facilities where women are deliv-

ering. An evaluation of the effect of the MNH+ interven-

tion on quality in the study facilities found that obstetric

quality did not improve. Furthermore, we did not find a

difference in women’s perception of obstetric care quality

in this study. This may in part explain our finding that a

large portion of the increased utilisation in intervention

facilities occurred in higher-level facilities (29% of deliv-

eries at baseline compared to 38% at endline occurred in

either health centres or hospitals), which are likely to

offer higher quality and more comprehensive obstetric

care than primary care clinics [11].

The finding that some of the increase in facility utilisa-

tion was seen at higher-level health facilities is consistent

with several additional hypotheses. First, the QI interven-

tion may have led providers to recognise the limitations

of delivery care provided at the primary care level and

encouraged an increase in referrals to health centres 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 recognise 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 is one of the first studies to look at the effect of a

facility quality intervention on women who have deliv-

ered at home in the past. While this was not a pre-

Table 3 Effect of the MNH+ intervention on intermediary outcomes, unadjusted and adjusted difference-in-difference analyses

Intermediary outcome

Full study population Previous home birth

RR (95% CI) Adjusted RR (95% CI) RR (95% CI) Adjusted RR (95% CI)

ANC quality improves

Content of ANC care

(index of 9 items,† mean (SD))

1.65 [0.99–2.74] 1.64 [1.00–2.71] 2.17 [1.23–3.81] 2.31 [1.44–3.71]

Perceived quality of ANC care 1.12 [0.87–1.46] 1.14 [0.88–1.47] 1.54 [1.05–2.27] 1.57 [1.07–2.31]
Facility-community link improves

Heard of a quality improvement

program in local facility

1.11 [0.30–4.10] 1.06 [0.26–4.32] 1.23 [0.39–3.90] 1.14 [0.36–3.64]

Perceived obstetric quality improves

Perceived quality of delivery care

at local MNH+ facility

1.13 [0.79–1.61] 1.13 [0.79–1.62] 1.13 [0.79–1.60] 1.12 [0.78–1.59]

Reduced payment for obstetric care
Payment for care at local facility

(USD), mean (SD)

�3.06 [�6.04 to �0.08] �3.76 [�7.02 to �0.49] �1.48 [�3.81 to 0.85] �2.24 [�4.76 to 0.28]

The predictor of interest is the ‘effect of MNH+’, which is the interaction between time (year dummy variable) and intervention status.

We used generalised 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 randomisation. Previous home birth refers to the birth immediately prior to the
index child in women who reported two or more births.

†The index of antenatal care includes: weight measured, height measured, blood pressure measured, urine sample collected, blood sam-

ple collected, tetanus injection administered, iron supplements provided, antimalarial medications provided and counselled on preg-

nancy complications.
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specified focus of the research, given the background of

overall high facility utilisation, this group emerged as an

important subpopulation that is at greater risk for home

delivery and potentially poor outcomes. For example, a

recent study in 39 LMIC found that among women who

had their first delivery at home, fewer than 12% switched

to a facility for the second delivery [29]. In our study

population, 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. It is noticeable that

the intervention did not have an effect on women whose

prior delivery was at a health facility. This finding would

be unsurprising if the default for these women was to

deliver in a health facility – in the same study discussed

above, nearly 80% of women who previously delivered

in a facility used a facility for their second delivery [29].

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

utilisation increased from 72.3% in 2012 to 81.1% in

2016. Similar trends toward increasing facility utilisation

for childbirth can be seen in the DHS surveys from 2004–
05, 2010, and 2015–16 [36–38]. In Pwani Region, some of

the trend toward increased utilisation of health facilities

may have been due to region-wide quality improvement

efforts, such as the pay for performance program that

began in 2011 [39]. However, on top of these underlying

trends, MNH+ had an additional positive affect on facility

utilisation. Given the plethora of quality improvement pro-

jects occurring in Tanzania, this study benefited from

clearly defined and randomly chosen controls in order to

prevent major confounding from other, ongoing projects.

This study had several limitations. First, with only 12

clusters in each study arm there was potential for imbal-

ance of unmeasured confounders between intervention

and control groups. However, measured variables were

similar between the two arms at baseline and there was

no evidence that the parallel trends assumption was vio-

lated. Second, women in the control areas could have

delivered in the treatment facilities, thus increasing the

facility utilisation in control areas. However, we found

that this occurred rarely: in only 2.7% of women at base-

line and 1.8% at endline. This may be due to large (on

average more than 10 kilometers) distance between the

nearest study facilities. Third, the 24 health facilities

included in this study were not chosen at random. They

represent the facilities with the most deliveries in their

district. Because it is unlikely that the facilities with fewer

deliveries were higher functioning at baseline than the

selected facilities, we do not expect that our results

would have changed if implemented in these less busy

facilities. Finally, the potential mechanisms of effect,

including the quality of antenatal care received were mea-

sured through maternal report, allowing for potential

recall bias. If women in control facilities were more likely

to misreport an increased receipt in ANC services, then

this could have biased this finding.

This study provides evidence that health systems

improvement efforts can potentially motivate women,

especially past non-users, to use health facilities for deliv-

ery. Future health system interventions should continue

to focus on and evaluate quality, as this focus has poten-

tial to both increase quality and utilisation, which in turn

can lead to improved population health.
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