Enhancing Maternal and Newborn
Outcomes in Ghana: A
Comprehensive Randomised
Controlled Trial Evaluation of
Obstetric Triage Effectiveness and

Midwives Training

Gz0g Aenige4 | eueyn

Antonella Bancalari, Julia Loh, Mary Eyram Ashinyo, Medge Owen,




Authors

Antonella Bancalari: Institute for Fiscal Studies and IZA (e-mail:
antonella.bancalari@ifs.org.uk)

Julia Loh: Institute for Fiscal Studies (e-mail: julia.loh@ifs.org.uk)

Mary Eyram Ashinyo: Ghana Health Service (e-mail:
keyram1@yahoo.co.uk)

Medge Owen: Kybele and Wake Forest University (e-mail:
mowen@wakehealth.edu)

Britta Augsburg: Institute for Fiscal Studies (e-mail: britta_a@ifs.org.uk)

Recommended citation

Bancalari, A et al. (2025). Enhancing Maternal and Newborn
Outcomes in Ghana: A Comprehensive Randomised Controlled
Trial Evaluation of Obstetric Triage Effectiveness and Midwives
Training. Thrive report, Oxford Policy Management.
https://coilink.org/20.500.12592/6zg3410



https://coilink.org/20.500.12592/6zg34l0

Disclaimer

The Thrive programme is funded by UK International Development from the UK
government and by New Zealand’s Ministry of Foreign Affairs and Trade (MFAT).
It is managed by Oxford Policy Management in collaboration with the Institute for
Fiscal Studies.

The findings, interpretations, and conclusions expressed in Thrive publications
are entirely those of the author(s) and do not necessarily represent those of the
Thrive programme or Oxford Policy Management, our funders, or the authors’
respective organisations. Copyright for Thrive publications remains with the
author(s).

®
SNJP= UK International
rZI_m Development
Partnership | Progress | Prosperity

NEW ZEALAND

Institute for Oxford Policy
[ | I I I Fs Fiscal Studies Management

Oxford Policy Management

Ground Floor, 40-41 Park End Street, Oxford, OX1 1JD T: +44 (0)1865 207 300
Registered in England 3122495

thrivechildevidence.org | @ Thriveevidence



Contents

List of tables and fiQuIeS ........cc.ooiioiiee e i
Acronyms and abbreviationS...........c.occuiiiiiiiiciicceeceecee e i
EXECULIVE SUMMIAIY ..oiiiiiiiie ettt e e re e et re e e e ar e e e s e stnaeeeessnbaeeensraeeens iii
T INEFOAUCTION ... 1
2 CONTEXT ..t ettt ettt et et 4
3 Evaluation deSigN ......oveiiiiceeee s 7
4  Data collection and intervention timeline............ccooeoiiininininnne 12
5 Baseline fiNdiNgS .....ccoooiiiiieeeee e 15
B CONCIUSIONS ...ttt 52
REFEIENCES ...ttt b bbb bbb 53

Y o] 0113 T |3 QUSSP 54



List of tables and figures

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:
Table 10:
Table 11:
Table 12:

Table 13:

Table 14:
Table 15:

Figure 1:
Figure 2:
Figure 3:
Figure 4.
Figure 5:
Figure 6:
Figure 7:
Figure 8:

Figure 9:

Figure 10:
Figure 11:

Figure 12:
Figure 13:
Figure 14:
Figure 15:

Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:

MDEs (standard deviations).............cccieveiiiieicicieeeeeeeeee e 9
Planned and achieved sample sizes atbaseline............ccocoooviieiiiiiicenn. 10
Treatment allocation and response rates..........ccoceevveeeieeieccecceeceeeeeeeeee 11
Balance table — Hospital characteristics ...........cccooooeiiiiccee 16
Balance table — Patient characteristics ..........ccoovevieiiieiicce 23
Balance table — Patients' outcomes of interest ...........ccoocveveeieceiieciiieee 24
Balance table — Midwives’ characteristics (full sample) ..........ccccooveireinnnnnne. 33
Balance table — Midwives’ outcomes of interest (full sample)............c........... 36
Balance table — Champion midwives’ characteristics...........cccccocoeeiieiiennne. 43
Balance table — Champion midwives’ outcomes of interest...........c...c............ 45

Comparison summary statistics of study hospitals and hospitals in Ghana.. 54
Balance table of midwives’ characteristics — Imperfect compliance in early-

treated hoSPItalS ......ccuoeiiieceee s 55
Balance table of midwives’ outcomes of interest — Imperfect compliance in
early-treated hOSPItalS..........ccooovieiiiiiciceceeee e 57

Balance table - Midwives characteristics (non-champion midwives sample) 59
Balance table — Midwives’ outcomes of interest (non-champion midwives

SAMPIE) .ottt ettt a ettt eb et s s enens 61
Pictures from OTIP training, Kumasi, Ghana ..............cccocoooiiiiiiiiccccece, 5
Allocation of hospitals into treatment arms ...........ccocooiiiiiiiniieeeee 7
Timeline of the intervention and evaluation.............cccccoeieiieiirieniceeee 12
Distribution of number of deliveries in a year in study hospitals ..................... 19
Distribution of maternal mortality rates in study hospitals .............c.ccccoceee.. 20
Distribution of neonatal mortality rates in study hospitals..............c..cccoeene. 20
Equipment available in study hospitals..........cccocveiieniiiieeee 21
Distribution of waiting time before the patient was examined by a midwife or

qualified health WOTKET ...........couiiiuiiee e 26
Average waiting times by hospital............ccccooiiiiiiin 27
Assessment upon arrival for delivery ... 28

Distribution of mothers’ length of stay post-delivery, by type of delivery (days)
28

Satisfaction with delivery proCess..........ooeovioeiioiiceeceeceeeeeeeeee e 29
Distribution of APGAR SCOIES .......cooouieiiiieiiecteee ettt 30
Distribution of newborn weights and lengths.............cccoiiiiiiiicciiiceee, 30

Distribution of percentage of nominations received by bottom-up champions
41

Reasons for nominating bottom-up champions.............cccccoeviiiicciccicc 41
Difference between champions and non-champions ..............c.ccccoevieien. 49
UNIt COMPOSITIONS ...ttt ettt e e e e e sae e 51

Difference between champions and non-champions in bottom-up hospitals 63
Difference between champions and non-champions in top-down hospitals .. 64

Enhancing Maternal and Newborn Outcomes in Ghana



Acronyms and abbreviations

APGAR
BP
cRCT
CTG
DHIMS
ECG
ETAT
GHS
MDE
OoTIP

Appearance, Pulse, Grimace, Activity, and Respiration
Blood pressure

Cluster randomised controlled trial
Cardiotocography

District Health Information Management System
Electrocardiogram

Emergency Triage Assessment and Treatment
Ghana Health Service

Minimum Detectable Effect

Obstetric Triage Implementation Package

Enhancing Maternal and Newborn Outcomes in Ghana



Executive summary

Despite notable progress in maternal and child healthcare, Ghana continues to
face significant challenges, with maternal mortality rates at 263 per 100,000 live
births and neonatal mortality rates at 23 per 1,000 live births — both well above
global averages. These disparities are often attributed to limited adherence to
best practices in clinical care and resource constraints in public health systems.

In response, the Obstetric Triage Implementation Package (OTIP) was developed
to address these needs and optimise existing healthcare resources. OTIP
introduces systematic obstetric triage to high-density hospitals in Ghana,
focusing on rapid high-quality risk assessment and prioritisation of care for
pregnant women. A key feature is the selection of ‘champion' midwives to lead
the implementation of the new obstetric triage protocol. These champions train
their peers, promote adherence to new triage protocols, and set up and maintain
dedicated triage areas. While this approach relies on peer influence, the current
method of selecting champions remains a top-down process led by managers.

This report presents the results from the baseline survey of a study investigating
the impacts of OTIP, as implemented at scale, as well as the impact of leader
selection method, on service quality, health outcomes, knowledge, and team
collaboration. This study implements a cluster randomised controlled trial (cRCT)
across 25 high-volume hospitals in three regions of Ghana. We randomly allocate
facilities into receiving the OTIP intervention earlier and later. On top of this, we
randomly assign earlier- and later-treated hospitals into the management-led (top-
down) champion selection method and the peer-led (bottom-up) champion
selection method.

This report presents three key findings. First, we obtained good overall balance
across treatment arms in hospital, patient, and midwife characteristics. This is
also true for our study outcomes of interest, measured at patient and midwife
levels.

Second, there is considerable scope for improvement in service delivery in the
study hospitals. Among the midwives, clinical and triage knowledge was low at
baseline and 18% of obstetric patients wait for more than the international
standard of 10 minutes from arrival for delivery. Most patients do not receive all
the essential tests during the initial assessment and a large percentage of
hospitals are missing key equipment that would allow them to adequately assess
patients. Patients in our sample, however, report being satisfied with the quality of
service delivered throughout the delivery process.

Third, champions are significantly different from non-champions and different
selection methods lead to different types of midwives being selected as
champions. Being a champion is seen as desirable, with most midwives reporting
that they would want to be considered for a similar position in the future. On
average, champions are more highly qualified, experienced, and hold more senior
positions compared to non-champions. Further, they perceive work more
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positively, reporting lower levels of burnout and higher levels of autonomy, access
to resources, ability to perform, and team collaboration. Champions also have
higher baseline clinical and triage knowledge. Compared to top-down champions,
bottom-up champions are more ethnically diverse, agreeable, open, and
emotionally stable compared to top-down champions. On the other hand, they
also have lower educational qualifications and are less likely to be an existing in-
charge of a unit.
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1 Introduction

While Ghana has made progress in maternal and newborn health, significant
challenges remain. Maternal mortality stands at 263 per 100,000 live births and
neonatal mortality at 23 per 1,000 live births, high rates compared to an EU
average of just over 12 and 3 respectively (World Bank, 2023). It is widely
recognised that low adherence to best practices is a major factor in these
statistics, necessitating capacity building among healthcare providers (Phelps,
2000). Further, given the limited fiscal space in government budgets, there is a
pressing need to better utilise existing resources.

The Ghana Health Service (GHS), which is the implementing arm of the Ministry of
Health, is developing and testing scalable, cost-effective strategies to improve
early childhood development services within existing government systems. A key
strategy is to focus on midwives because of the key role they play in service
delivery during the critical first 1,000 days. The approach emphasises optimising
existing resources and promoting peer-to-peer learning, supervision, and
mentoring to improve service delivery and sustainability.

OTIP was developed to address these needs. It consists of a one-week on-site
training on clinical knowledge to quickly assess and prioritise the care of
pregnant women, with the goal of promptly and accurately identifying the severity
of a patient's condition, determining the appropriate level of care, and ensuring
that those with the most critical needs receive immediate attention.

In collaboration with GHS and the non-governmental organisation Kybele, we
study the effectiveness of OTIP in improving the quality of service during labour
and delivery, focusing on patient waiting times and the quality of obstetric
assessment, as well as on health outcomes. While pilot studies have shown
significant reductions in patient waiting times, demonstrating the potential to
improve the efficiency and quality of service delivery (Goodman et al., 2018;
Ramaswamy et al., 2023), the scalability of the intervention remains uncertain.

This study is embedded in the national scale-up of OTIP in Ghana, particularly in
the third and final phase of the roll-out among all high-volume hospitals (classed
as those with above 1,200 annual deliveries in 2022). The study takes place in 25
hospitals located in the Greater Accra, Central, and Western regions. To evaluate
the effectiveness of OTIP, we use a cRCT through which we randomly allocate 12
hospitals to be in an early-treated group and 13 hospitals to the later-treated
group.

The later-treated hospitals serve as the control group when estimating the effects
on OTIP on the early-treated hospitals. Additionally, using administrative data
from all hospitals in Ghana, we use a regression discontinuity design. This report
focuses on the internal validity of the cRCT using primary data that we collected
at baseline.

A key innovation of OTIP is the designation of up to 10 midwives per hospital as
‘champions’ — informal leaders selected to attend on-site training and lead the
Enhancing Maternal and Newborn Outcomes in Ghana
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implementation of the new triage protocol. These champions are responsible for
training their peers, as well as for advocating for and monitoring the adoption of
the protocol among colleagues and setting up and maintaining a triage room.
While this approach relies heavily on peer influence to promote the adoption of
the OTIP protocol, the current method of selecting champions remains a top-
down process led by managers. Such an approach may overlook the potential
benefits of utilising peer networks more systematically, as is increasingly done in
firms and community-based delivery (Deserranno et al., 2019; Ancona and
Bresman, 2023a; 2023b; Englmaier et al., 2024).

To address this, we additionally study how the leadership selection method
affects performance, focusing on the distinct types of leaders that emerge and
the different ways these leaders influence their peer networks. For this, we
introduce a cross-randomisation, where we randomly allocated half of both early-
and later-treated hospitals to the status quo manager selection method (i.e. the
top-down approach) and the other to peer selection (i.e. the bottom-up approach).
The purpose of this bottom-up treatment arm is to foster shared responsibility,
teamwork, and collective decision making. Besides studying the impacts of the
leadership selection modality on the quality of service delivery and health
outcomes, we will study the impacts on knowledge diffusion, collaboration, and
midwives' attitudes, thus capturing their perceptions of autonomy, empowerment,
and motivation, and explore the role that peer networks play.

We use primary data from patients on service quality and administrative data on
patients' health outcomes as key performance measures. To understand the
mechanisms at work, we analyse data we gathered using elicitation methods and
cutting-edge lab-on-the-field experiments among midwives and exploit fine-
grained peer network data. The study consists of three data collection rounds: (i)
one before OTIP is implemented (baseline); (ii) one after OTIP is implemented in
early-treated hospitals (follow-up 1); and (iii) one after OTIP is implemented in
later-treated hospitals (follow-up 2). Data from follow-up 1 will be used to
estimate the effects of OTIP, and data from follow-up 2 will be used to estimate
the effects of the leadership selection modality.

This report presents the findings of the baseline data collection. We have three
key findings. First, we obtained good overall balance in hospital, patient, and
midwife characteristics and important outcomes. The hospital-, patient-, and
midwife-level characteristics and outcomes are not jointly significant in
determining treatment allocation.

Second, we find that there is considerable scope for improvement in service
delivery in the study hospitals. The maternal mortality rate stands at just over 100
deaths per 100,000 births, while the neonatal mortality rate is just below 10
deaths per 1,000 births. Both of these are aligned with the national mortality
rates. Although assessing patients within 10 minutes of their arrival is key to
preventing delivery complications, 18% of patients reported waiting more than 10
minutes, with almost 70% of these patients reporting waiting at least for 30
minutes and the maximum reported waiting time standing at three hours. Fewer
than 35% of patients received all essential tests during the initial assessment. The
levels of clinical knowledge and triage knowledge are also notably low among
midwives. A large percentage of hospitals are also missing key equipment to
assess patients, with the median hospital missing 36% of the essential equipment
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in its labour ward. Few hospitals had access to more advanced, life-saving
equipment, such as ultrasound scan machines and electrocardiogram machines,
in their labour wards. Despite these important opportunities for improvement,
surveyed mothers report being satisfied with the quality of service delivered
throughout the different stages of the delivery process, including reception,
delivery, and post-delivery recovery.

Third, champions are significantly different from non-champions and selection
method matters for the types of midwives selected as champions. Being a
champion is seen as desirable, with 92% of midwives reporting that they would
want to be considered for a similar position in the future. Bottom-up champions
were mainly selected by their peers because they fit the eligibility criteria and
because they are seen as being good trainers. Champions in both bottom-up and
top-down hospitals are positively selected in terms of qualifications and
experience, and hold more senior positions compared to non-champions. They
further perceive work more positively, reporting lower levels of burnout and higher
levels of autonomy, access to resources, ability to perform, and team
collaboration. Champions also have higher baseline clinical and triage knowledge.
They also differ from non-champions in regard to personality, reporting higher
levels of extroversion and conscientiousness. While champion midwives’
characteristics are balanced across earlier- and later-treated arms, champions
differ, as expected, across bottom-up and top-down arms. Compared to top-down
champions, bottom-up champions are more ethnically diverse, agreeable, open,
and emotionally stable compared to top-down champions. They also have lower
educational qualifications and are less likely to be an existing in-charge of a unit.

The report is organised as follows. Section 2 describes the intervention and
context. Section 3 presents the experimental design. Section 4 presents the
details about the data collection and measurements, while Section 5 shows the
results. Section 6 concludes this report.
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2 Context

2.1 The OTIP intervention

The OTIP Champions Programme, which was developed by Kybele in partnership
with GHS, consists of a one-week on-site training on clinical knowledge and a new
triage protocol to quickly assess (within 10 minutes of arrival) and prioritise the
care of pregnant women (using colour-coded wristbands), with the goal of
promptly and accurately identifying the severity of a patient's condition,
determining the appropriate level of care, and ensuring that those with the most
critical needs receive immediate attention. At the core of its design, OTIP
integrates rapid and accurate patient assessment and care planning as a routine
part of midwives' practice (Williams et al., 2020).

The intervention also introduces a dedicated obstetric triage area in hospitals.
This is where midwives are to systematically evaluate the patient's obstetric and
medical history, vital signs, and labour progress on a standardised triage
assessment sheet, resulting in a categorisation of high, intermediate, or low risk
and the application of a corresponding colour-coded patient wristband. A care
plan is developed and documented based on the diagnosis and risk status. High-
risk pregnancies require immediate intervention (with a doctor involved),
intermediate-risk cases require careful and frequent monitoring, and low-risk
cases proceed to normal delivery with the assistance of a midwife.

The trainers are called ‘national trainers’ and these are GHS healthcare staff, in
particular, obstetric and gynaecologist (OB-GYN) doctors and midwives that were
part of the pilot OTIP. With the support of Kybele, the national trainers train the
champion midwives in their own hospital premises. The first day of training
covers motivation on the job and clinical knowledge, as well as including a
theoretical and practical session on how to use the new obstetric package (i.e.
triage assessment forms, risk acuity charts, and colour-coded bands) and how to
develop and implement care plans based on the diagnosis and risk status of
patients.

The second day of training covers a module on monitoring (i.e. record keeping)
and leading (i.e. how to deal with change opposition) OTIP's implementation. The
next two days consist of formal training sessions led by the champions, where
they teach their own peers the content of the first parts of the training with
support and guidance from the national trainers. The final day consists of setting
up the new triage area. After hospital management identifies an appropriate area,
champions help to clean, order, and arrange the necessary equipment (plus vital
signs monitoring tools donated by Kybele), assessment surveys and forms, as
well as colour-coded bands. Champions also select among themselves who the
triage in-charge will be.

The selection of champions among midwives is conducted by either hospital
management (in the top-down approach) or fellow midwives (in the bottom-up
Enhancing Maternal and Newborn Outcomes in Ghana
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approach). They are selected based on the same set of criteria, asking to identify
midwives with demonstrated ability to be a good leader, work well in teams, the
flexibility and ability to handle stressful situations, good communication skills,
understanding of compassionate care, and ability to take the initiative in difficult
situations. The content was developed from Kybele's prior experience in Ghanaian
hospitals. In the bottom-up arm, midwives in each hospital were asked to
nominate leaders through an online platform, achieving an 80% response rate.
The highest-ranked nominees were then selected as OTIP champions in each
bottom-up hospital. In the top-down arm, OTIP champions were selected by
hospital management, who shared with us the list of selected champions.

2.2 Study setting

The cRCT focuses on the 25 hospitals that were allocated to receive OTIP during
the final phase of the national roll-out, which started in September 2024.

Figure 1: Pictures from OTIP training, Kumasi, Ghana

(a) Theory session (b) Practical session

Note: Photographs taken by the report authors during a visit to Suntreso Hospital, Kumasi, as part of
Phase 2 of the national OTIP roll-out in April 2024. Verbal consent was obtained from trainers and
participants to take their photographs as part of the research project.

The national roll-out was planned in three phases, with each phase covering all
high-volume hospitals (classed as those with more than 1,200 births in 2022) in
different regions of the country. The first two phases of the roll-out were
completed by April 2024. The third and final phase of the roll-out commenced in
September 2024, covering all eligible hospitals (25 in total) in the Greater Accra,
Central, and Western regions. These 25 hospitals are part of the cRCT.

Enhancing Maternal and Newborn Outcomes in Ghana



In 2023, the average annual number of deliveries in these high-density hospitals
was 2,146. The average maternal mortality rate was 110 per 100,000 live births,
while the average neonatal mortality rate was 8.21 per 1,000 live births. When
looking at all hospitals in Ghana, including the high-density hospitals eligible for
OTIP across all phases, the average total number of deliveries in 2023 was lower,
at 1,698. The average maternal mortality rate was slightly higher at 126 per
100,000 live births, while the average neonatal mortality rate was slightly lower at
7.7 per 1,000 live births. These differences are summarised in the Appendix
(specifically, in Table 11).

Enhancing Maternal and Newborn Outcomes in Ghana



3 Evaluation design

3.1 Research questions

The project's key research questions are as follows:

1. What is the impact of OTIP on frontline workers' performance, i.e. on the
quality of service during labour and delivery, as well as on maternal and
neonatal survival and on neonatal health outcomes?

2. Does the selection of leaders by peers (bottom-up) as opposed to
management (top-down) impact frontline workers' performance?

To understand the mechanisms behind the results, the project aims to
additionally answer the following research questions:

1. To what extent does OTIP affect clinical knowledge and midwives' attitudes?

2. What are the impacts of leader selection methods on knowledge diffusion and
collaboration?

Do different leader selection methods result in different types of leaders?

4. What role do peer networks play?

3.2 Experimental design

Randomisation

Figure 2: Allocation of hospitals into treatment arms
| 25Phase 3 hospitals |
[ 12ueatedeay | [ 13treatedlate |
| 6 bottom up l 6 top down ‘ ‘ 6 bottom up [ | 7 top down |

As shown in Figure 2, we allocated hospitals randomly into the earlier- and later-
treated arms for receiving the OTIP intervention. On top of this, we cross-
randomised hospitals across both earlier- and later-treated arms into two
different champion selection methods: the bottom-up (peer-selected) method and
the top-down (management-selected) method.

We conduct a cluster-based randomisation, with each study hospital as a cluster.
Due to limited sample size, we do not plan to analyse the interaction between
OTIP and leadership selection method.

Enhancing Maternal and Newborn Outcomes in Ghana
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We stratified the sampled clusters (hospitals) by region (Greater Accra, Central, or
Western) and built blocks using m-distance (Mahalanobis) relative proximity
based on hospital characteristics. After forming blocks of similar clusters
(hospitals), we randomly allocated each hospital in a block to one of the
treatment arms, with each arm being allocated with equal probability within a
block.

Twelve of the 25 study hospitals were randomly assigned to receive the OTIP
intervention in September 2024, while the remaining 13 hospitals were randomly
assigned to receive OTIP approximately five months later in February 2025.

Six of the hospitals assigned to the earlier-treated arm were randomly allocated
to the bottom-up champion selection method, while the remaining six were
randomly allocated to the top-down champion selection method. Among the 13
hospitals assigned to the later-treated arm, six were randomly allocated to the
bottom-up champion selection method and seven to the top-down selection
method.

Additionally, using administrative data from all hospitals in Ghana, we use a
regression discontinuity design. Here we focus on the internal validity of the cRCT
using the primary data we collected at baseline.

Power calculations

The cRCT focuses on 25 OTIP hospitals. We aimed to interview on average 30
midwives per hospital and 50 mother—newborn pairs. In total, the target sample
sizes are 750 midwives and 1,250 mothers/newborns per data collection round.
We calculate minimum detectable effects (MDEs) using the following formula
(McConnell and Vera-Hernandez, 2015):

(D

bE (a; + 830 (mpl1 — RY) + (1= p)(1 Rﬁ)))é

n

where a denotes the significance level, g power, p unconditional intra-cluster
correlation (ICC), t represents the critical value of the t-distribution, o is the
standard deviation of the outcome, n is number of midwives/mothers per arm, m
is the number of midwives/mothers per cluster, R? is the proportion of the cluster-
level variance component explained by covariates, and R is the individual
equivalent. One can interpret the effect of RZ and R} as altering the ‘variance
inflation factor’ of the power calculation. When they equal zero, the formula
reduces to the standard cRCT one, which is applicable in our case.

To calculate the MDEs, we assume a significance level («) of 0.05 and power (B)
of 0.8 using two-sided tests.

To estimate ICCs for the service delivery and health outcomes we measure, we
reference the 2005 WHO Global Survey on Maternal and Perinatal Health (Taljaard
et al., 2008), which presents ICCs that were obtained from 97,095 pregnancies
and 98,072 births taking place in a representative sample of 120 hospitals in eight
Latin American countries.

For midwives’ outcomes, we use data collected by colleagues on midwives in
Nigeria. The data provide indices that capture midwives’ attitudes.

Enhancing Maternal and Newborn Outcomes in Ghana



These sources report the following ICCs:

e Service delivery outcomes: ICCs range from a minimum of 0.0003 to a
maximum of 0.563, with a median of 0.067.

¢ Midwives’ outcomes: ICCs of 0.07 for emotional exhaustion, 0.12 for
accomplishment, and 0.07 for depersonalisation.

e Maternal outcomes: Median ICC of 0.011, with an interquartile range of
0.007 to 0.037.

¢ Neonatal outcomes: Median ICC of 0.054, with an interquartile range of
0.013t0 0.075.

As we collected baseline data, we will be able to gain precision by controlling for
baseline levels, allowing us to reduce ICC. We therefore assume ICCs of 0.01 and
0.3 for service delivery, 0.01 for maternal and neonatal outcomes, and no more
than 0.1 for midwives’ outcomes.

Table 1 provides MDEs for all outcome groups for ICCs of 0.01, 0.1, and 0.3. This
table only shows the MDEs expected given our ICC estimates for each outcome

group.

Table 1: MDEs (standard deviations)
ICC 0.01 0.1 0.3
Service delivery 0.20 0.39 0.64
Midwives 0.24 0.41
Maternal/neonatal 0.20 0.41

The estimated MDEs do not vary by outcome but rather by the sample size
available for each outcome group because we assume all outcomes are
continuous and normally distributed —i.e, standardised to have a mean of zero
and a standard deviation of one relative to the control group.

For service delivery outcomes, MDEs range between 0.20 and 0.64. For midwives’
outcomes, the expected MDE is between 0.24 and 0.41.

Baseline sampling

Mothers' survey: The mothers in our sample were mothers who delivered in the
study hospital in the two months before the survey. Most of the mothers in our
sample were surveyed in post-delivery wards and in the postnatal clinics. For
each hospital, we calculated target sample sizes proportional to the hospital's
delivery caseload in the period August to October 2023. We only approached
mothers that were deemed fit by healthcare staff to undertake the survey. While
at baseline we expect the sample to be consistent across treatment and control
groups, a limitation of the survey at follow-up is the fact that the sample can be
(positively or negatively) selected (depending on survival of the fragile or the
fittest) in the treatment group compared to control.

Midwives' in-person survey: The sample for the midwives' in-person survey
consisted of all the champions (either chosen by the bottom-up or top-down
selection method) and a random sample of midwives who were not selected as
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champions. The non-champions were sampled in proportion to their unit size. Our
target sample sizes for the average hospital were approximately 10 midwives
selected as champions and 20 non-champion midwives. This resulted in a total
target sample size of 789 midwives. We only approached midwives that were
available for the survey, either because they had finished their shift or because
they had no patient care duty.

Midwives' online survey: The online survey was a census of all the midwives
currently working as permanent staff in the hospital to collect bottom-up
champion nominations and data on networks. We include responses from
midwives even if they do not complete the full online survey as long as we receive
responses in questions on both friendship and professional networks. As the
knowledge section was the final section, 5% did not complete this section and are
thus recorded as responded but incomplete.

We present the summary of the planned and achieved sample sizes at baseline
across our surveys in Table 2.

Table 2: Planned and achieved sample sizes at baseline
Surveys Planned sample size Achieved sample size
Mothers' survey 1,253 1,258
Midwives' in-person survey (champions) 248 190
Midwives' in-person survey (non-champions) 541 570
Midwives' online survey 1,344 908

Note: Achieved sample size in the midwives' online survey is defined as the number of midwives
who responded to the online survey, regardless of completion. Midwives are considered to have
responded as long as they enter responses to questions on both friendship and professional
networks.

At baseline, we encountered a 33% non-response rate among the initially sampled
midwives, primarily for the following reasons: they were on annual leave,
unavailable due to patient care duties, or working shifts that did not coincide with
our survey days. Among the midwives selected to be champions, 17% were
unavailable for the in-person survey. Non-champion midwives who were randomly
chosen for the sample were replaced by other non-champion midwives, following
a random order. Ultimately, 40% of non-champion midwives who were sampled
were replaced by other non-champion midwives.

As shown in Table 3, the probability of a sampled midwife being successfully
surveyed during the in-person survey — as well as the probability of responding to
and completing the online survey - is orthogonal to treatment allocation.
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Table 3: Treatment allocation and response rates
M ) @) (4) (%) (6)
Sample Responded  Completed Sample  Responded Completed
surveyed to online online surveyed to online online
during in- survey survey during in- survey survey
person person
survey survey
OTIP early -0.04 -0.03 -0.05
treated (0.04) (0.06) (0.06)
Bottom-up 0.04 0.04 0.07
champion
selection (0.04) (0.05) (0.06)
Observations 789 1344 1344 789 1344 1344

Note: Standard errors are presented in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Coefficients
and corresponding standard errors are estimated using wild cluster bootstrap inference with region
fixed effects because our randomisation was stratified by region. Midwives are considered to have
responded as long as they enter responses to questions on both friendship and professional
networks. Completing the online survey means completing all the sections of the survey.
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4 Data collection and
iIntervention timeline

The planned schedule for data collection is as follows:
e Hospital census: July 2024
e Baseline survey: September 2024
e Follow-up 1: January 2025
e Follow-up 2: April 2025

Figure 3 presents the timeline of data collection and intervention. Follow-up 1 will
allow us to estimate the effect of OTIP, while follow-up 2 will allow us to estimate
the impacts of different leader selection modalities after OTIP is implemented in
all hospitals.

Figure 3: Timeline of the intervention and evaluation

2024 2025
07 | 08 [ 09 [ 10 | 11 [ 12 [ 01 [ 02 [ 03 [ 04 | 05 | 06

Hospital census and collection of top-
down nominations

Baseline online census of midwives -
collection of bottom-up nominations
Baseline in-person surveys

OTIP intervention - early treated

Follow-up 1 online census of
midwives

Follow-up 1 in-person surveys
OTIP intervention - later treated
Follow-up 2 online census of
midwives

Follow-up 2 in-person surveys

Note: Even though the baseline online survey was sent to all hospitals at the same time, our strategy
to expand the response rate was to focus on early-treated hospitals in August and September and
on later-treated hospitals in October and November.

4.1 Outcomes of interest

The following are our primary outcomes of interest:

1. Service quality: including time until assessment, assessment checks, and
satisfaction, as reported by patients.
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2. Maternal and neonatal health: including labour complications, newborn
Appearance, Pulse, Grimace, Activity, and Respiration (APGAR) score, and
maternal and neonatal mortality.

Knowledge: midwives' clinical and triage knowledge.

4. Collaboration: behavioural games that midwives play with their teams.

4.2 Data sources

District Health Information Management System (DHIMS Il): Administrative
monthly data for each hospital on maternal and newborn mortality and births, as
well as maternity statistics.

Hospital census: Data on staffing and infrastructure in the 25 study hospitals. We
collected data from hospital management, including the people in charge of the
maternity department, labour unit, and human resources, on characteristics of the
hospital, such as age, number and types of units, number of patients, number of
midwives, and availability of equipment in the labour ward.

Midwives' roster: A listing of all midwives in the hospital based on hospital
management records and reports. This provided us with the full list of names and
units of the midwives working in the hospitals.

Patients' in-person cross-sectional survey: We collected data on demographics
and patients' experience during delivery at the hospital, including waiting times,
patient satisfaction, assessments received, complications during pregnancy, and
postnatal care received.

Midwives' in-person survey: We collected data from all champions and a
randomly selected sample of non-champions on midwives' knowledge,
perceptions about their work, attitudes, and behavioural games. Behavioural
games include a dictator game to elicit prosocial preferences toward midwives in
their unit and hospital, modified dictator games to elicit preferences toward
champions, public good games as a measure of trust and collaboration, and
puzzle games to measure leadership contribution in teams.

Midwives online survey: We collected data on knowledge and peer network data
from a complete list of all midwives working in each hospital for all midwives
working in our study hospitals.

4.3Challenges and risks

Rotation of midwives across units: Hospitals often rotate midwives across wards
and clinics. In many hospitals, this occurs annually; however, this is not
standardised across hospitals. Rotation poses challenges to our study, mainly
when studying knowledge diffusion and collaboration, as midwives start
interacting with different teams. We are asking hospitals to avoid unnecessary
rotations across units. At the same time, we are collecting follow-up data on
midwives rosters, which will allow us to track rotations, exits, and newcomers.
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Imperfect compliance with champion assignment: In early-treated hospitals, 10%
of champions initially selected either by management or by peers did not receive
the training intervention. The main reason was that the initially selected
champions were not available during the training week. This meant that 37
selected champions were not trained and were replaced by 38 midwives who
were not initially assigned to become champions in early-treated hospitals.
Reports from Kybele and the national champions who were present during the
training week indicate that the replacement champions were drawn from the
midwives available during that week.

When estimating the effects of the leadership selection modality, we assess the
extent to which imperfect compliance differs by champion selection treatment
arm. Focusing on the early-treated hospitals, we find that imperfect compliance
is balanced across treatment arms.

Using data from early-treated hospitals, we investigate the balance in
characteristics and baseline outcomes of: (1) initially selected champions who
receive the training intervention vs. those who do not; and (2) initially selected
champions who were substituted vs. the midwives who substituted them. The
data are shown in Table 12 and Table 13 in the Appendix. In general, initially
selected champions and substitutes look similar along many observable
characteristics. We find that assigned champions who are trained score higher on
extroversion and lower on burnout than those who are not trained. Furthermore,
those who were not initially selected but trained (substitutes) have on average
two years less experience as a midwife in the current hospital. They also have
higher agreeableness and lower burnout scores than champions who were not
trained, but lower levels of clinical and triage knowledge. Overall, it seems the
substitutes were less-busy junior midwives, in line with the substitution happening
based on availability.

At follow-up, we will survey all champions, including those who did not receive the
training as well as those who were not initially selected.

Poor access to the internet: Poor internet access in some areas within the
regions we study is a key challenge in terms of our ability to hit sample size
targets for our online survey, which was designed to be a census with responses
from all the midwives in our study sample. As Table 3 showed, it is reassuring to
find that response rates do not differ by treatment arm.

General elections: General elections in Ghana are due to take place in December
2024. If results are close and contested, there is a chance that this could disrupt
follow-up data collection efforts, although this risk is perceived to be unlikely
given that data are collected in hospitals and not at people's homes. In addition, a
change in government is deemed low risk for the study. OTIP, which has been
piloted and implemented in Ghanaian hospitals by Kybele since 2012, has shown
resilience across different governments, offering strong assurance of its
continuation.
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5 Baseline findings

5.1 Hospital characteristics

A key test of the validity of our research design is the balance in observable
characteristics between hospitals in different treatment arms. To test for balance,
we run the following specification:

= a+ B Treatment;, + 7, + &g, (2)

where Y}, is a hospital- or unit-level characteristic. Treatment,, is the treatment
status, measured as an indicator equal to one if early-treated and 0 if later-treated,
or as an indicator equal to one if assigned to the bottom-up and 0 if assigned to
the top-down champion selection approach. y, represents region fixed effects.
Standard errors are estimated using wild cluster bootstrap inference.

Table 4 presents the means and corresponding standard deviations of each
hospital characteristic in the later-treated arm of the OTIP randomisation in
column (3) and the top-down arm of the champion selection method
randomisation in column (6). The data come from two separate sources: hospital
administrative data from the DHIMS Il dataset and hospital survey and human
resources data our team collected at baseline. We present the estimates for g
and the corresponding standard errors for the two treatment types, OTIP
treatment and champion selection treatment, for each variable in columns (4) and
(7) respectively. We test for statistical significance of the estimates of j to test
for balance in means.
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Table 4: Balance table — Hospital characteristics
OTIP: Earlier vs later treated Champion selection: Bottom-up (BU) vs top-down (TD)
N N(later) Mean(later) Differlearlc:)(early- N(TD) Mean(TD) Difference(BU-TD)
M @ 3) @ (5) (6) @)
Hospital administrative data
Annual deliveries 25 13 1964.15 350.73 13 1932.31 399.80
25 13 [713.80] (282.94) 13 [624.94] (305.86)
Maternal mortality rate 25 13 101.01 51.50 13 105.61 14.44
25 13 [52.37] (78.40) 13 [68.10] (62.35)
Neonatal mortality rate 25 13 8.27 -1.42 13 9.16 -3.83
25 13 [13.37] (4.15) 13 [13.73] (4.75)
Maternity ward admissions 24 12 221017 -166.72 12 1779.33 752.39
24 12 [1026.67] (453.27) 12 [811.99] (443.71)
Maternity ward transfers out 24 12 220.33 462.15 12 484.08 -140.23
24 12 [366.81] (289.66) 12 [733.19] (263.11)
Maternity ward transfers in 24 12 200.50 141.09 12 286.42 -73.13
24 12 [336.90] (223.65) 12 [379.12] (184.46)
;g;f;;g‘gj{p‘:t;r:;”ata' care and 25 13 886.85 202.86 13 953.77 48.91
25 13 [430.89] (196.33) 13 [585.08] (191.82)
Hospital survey and HR data
Number of midwives 25 13 54.85 11.81 13 57.00 3.09
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25 13 [27.56] (14.74) 13 [33.51] (13.18)
g:gtr’tf;;’; t”””S in the maternity 25 13 9.23 10.30 13 8.85 0.28
25 13 [1.59] (0.58) 13 [1.28] (0.60)
r’:}gﬂ?ﬁi;;zzg:ft:;’;ﬁmts in the 25 13 438 0.14 13 423 0.45
25 13 [1.50] (0.54) 13 [1.59] (0.54)
Units in the maternity department
;°|t:t')23f‘vs’;r; of functioning equipment 5 13 10.38 1.07 13 10.31 072
25 13 [3.75] (1.24) 13 [3.75] (1.15)
gﬂeiff;:fargsg:‘qa;;:eﬂedia” 25 13 0.23 -0.08 13 0.15 0.10
25 13 [0.44] (0.18) 13 [0.38] (0.17)
Existing triage area 25 13 0.38 0.00 13 0.38 -0.05
25 13 [0.51] (0.18) 13 [0.51] (0.18)
Any midwives trained previously in
emergency triage assessment and triage 25 13 0.31 -0.04 13 0.31 -0.05
(ETAT)
25 13 [0.48] (0.20) 13 [0.48] (0.19)
Built during colonial period 25 13 0.15 0.03 13 0.15 -0.00
25 13 [0.38] (0.16) 13 [0.38] (0.16)
Urban 25 13 0.46 0.06 13 0.46 0.05
25 13 [0.52] (0.21) 13 [0.52] (0.22)
Unit-level data
Number of mothers in the unit 112 59 9.02 -1.88 57 7.37 1.58
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112 59 [11.61] (1.54) 57 [8.41] (1.37)
Number of beds available in the unit 70 36 13.58 1.71 36 13.64 1.28
70 36 [8.69] (2.01) 36 [12.25] (2.05)
Number of midwives in the unit 112 59 11.36 0.13 57 10.84 0.84
112 59 [7.45] (1.31) 57 [6.16] (1.31)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early- and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(TD-BU) is the difference in means
between the bottom-up and top-down champion selection groups. In some hospitals, functions of several units are combined into a single unit, which we term an effective unit. For
instance, an outpatient clinic is often a single unit that combines the functions of an antenatal care clinic and a postnatal care clinic. ETAT was a triage training course
implemented at a small scale within some hospitals in Ghana several years ago without the use of champions. Standard deviations are presented in square brackets and standard
errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference with
region fixed effects because our randomisation was stratified by region. There is an inconsistent number of observations across rows due to missing observations for a few
variables. Specifically for the number of beds available in the unit, some units are clinics rather than wards and hence the variable is set to missing in those.
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We find balance, or no statistically significant differences in means, in all the
observable characteristics between hospitals in different treatment arms.

In our discussion of these descriptive statistics, we will focus on the means of
later-treated hospitals and will mention means for all hospitals when no
significant difference is found.

In our study sample, the average hospital had approximately 1,960 deliveries in
the period March 2023 to February 2024. Figure 4 presents the distribution of the
total deliveries between March 2023 and February 2024 in our study hospitals.
The delivery caseloads in the hospitals range from 1,010 to 4,010 a year. Because
these data come from DHIMS I, we have data for all hospitals in Ghana. The
study hospitals have, on average, higher caseloads than the average Ghanaian
hospital, which carries out approximately 1,600 deliveries a year. This is likely
partly driven by the requirement of being a high-density hospital, defined as
exceeding 1,200 deliveries in 2022, for receiving the OTIP intervention.

Figure 4: Distribution of number of deliveries in a year in study hospitals
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Note: The black dashed line represents the average number of deliveries in study hospitals. The red
dashed line represents the corresponding national average.

Over the same period, the average hospital's maternal mortality rate is 120 per
100,000 deliveries, while the average neonatal mortality rate is 7.7 per 1,000
deliveries. Figure 5 and Figure 6 present the distributions of maternal and
neonatal mortality rates of the study hospitals respectively over the period March
2023 to February 2024. The maternal and neonatal rates in the average study
hospital coincide with the national average. We observe outliers in both maternal
and neonatal mortality rates, at the right tail of the distribution. For maternal
mortality, this is Effia Nkwanta Regional Hospital. For neonatal mortality, this is
Tarkwa Municipal Hospital.
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Figure 5: Distribution of maternal mortality rates in study hospitals
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Note: The black dashed line represents the average maternal mortality rate in study hospitals. The
red dashed line represents the corresponding national average.

Figure 6: Distribution of neonatal mortality rates in study hospitals
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Note: The black dashed line represents the average neonatal mortality rate in study hospitals. The
red dashed line represents the corresponding national average.

Over the period April 2023 to March 2024, the average hospital's maternity ward
took in a total of 2,210 admissions, transferred out 220 patients, and received 200
patients as transfers in 2023. The average hospital received a total of
approximately 900 outpatients in the antenatal and postnatal clinics in the month
of May 2024. We also look at the capacity of each hospital to treat these patients.
There are 55 midwives in the average study hospital across nine units or four
effective units within the maternity department.
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We enquired as to the availability of a list of 11 types of equipment a labour ward
should have operational to provide quality care to mothers and newborns.” The
average hospital had a total of 10 of any of the listed equipment in the labour
ward. The median hospital was missing 36% of the listed types of equipment.
Approximately 23% of hospitals were missing more than 36% of the listed types
of equipment. Figure 7 shows the share of hospitals with at least one functioning
piece of equipment of each equipment type.

Figure 7: Equipment available in study hospitals
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Note: BP stands for blood pressure, CTG for cardiotocography, and ECG for electrocardiogram.

Most hospitals have at least one functioning blood pressure monitor, pinnard,
adult stethoscope, and thermometer, but it is concerning that not all hospitals
have access to such basic equipment. Only around 80% of hospitals have oxygen
saturation monitors and glucometers, while fewer than 75% have privacy screens.
Fewer hospitals have access to more advanced, yet life-saving, types of
equipment, such as cardiotocography (13 hospitals), HemoCUE to measure
haemoglobin (four hospitals), ultrasound scan machines (four hospitals), and
electrocardiogram machines (two hospitals).

Importantly, we find balance in pre-existing triage practices within the maternity
departments. Some 39% of hospitals have an existing triage area within the
labour ward, while 31% of hospitals reported receiving the ETAT course, which
was implemented at a small scale within some hospitals in Ghana, without the
use of champions, more than two years ago.

In addition, 15% of hospitals in our sample were built during the colonial period,
while 46% are located in urban areas.

T This is a list of equipment that our implementing partner, Kybele, considers essential for OTIP:
blood pressure monitor, pinnards, adult stethoscopes, oxygen saturation, thermometers, HemoCUE,
glucometer, CTG, ultrasound scan, ECG, and privacy screens.
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We also look at the number of mothers, beds, and midwives observed in each unit
in the maternity departments of our study hospitals. The average unit had
approximately 14 beds available. At the time of data collection, on average nine
mothers and 11 midwives were present.

To test for the joint significance of the hospital-level characteristics, we regress
all the hospital-level characteristics on treatment status, controlling for region
fixed effects. Where there are missing values in the maternity ward administrative
data, we impute the missing value using the mean values of the variable from
hospitals in the same region and similar delivery caseloads. We include an
indicator for imputation in the regression.

The F-statistic from this exercise for OTIP treatment status is 0.37 and this has a
p-value of 0.94, which suggests that the hospital characteristics do not predict if a
hospital is allocated to the earlier- or later-treated arms.

We repeat the same exercise on the allocation of hospitals to the different
champion selection methods. The corresponding F-statistic for the joint test is
0.44, with a p-value of 0.91. This suggests that hospital characteristics do not
jointly predict the allocation of hospitals into the bottom-up or top-down
champion selection methods.

5.2 Patients

Table 5 and Table 6 present the results in a similar way to Table 4, but in these
cases for patients. We collect three different types of data from patients: (i)
demographic characteristics; and outcomes of interest, namely (ii) delivery
experience and (iii) newborn outcomes.

We find that the average mother is 29 years old and took 53 minutes to arrive at
the study hospital. She has had three previous pregnancies and two live births.
Around 50% of patients belong to the majority ethnic group among the patients
sampled in the hospital, 46% can read and write in at least one language easily,
and 52% have attended up to junior secondary school.

A further test of the validity of our research design is the balance in observable
characteristics, in terms of patient-level characteristics between different
treatment arms. To test for balance, we run the same specification as Equation 2,
using instead Y, as the outcome, where Y;,, is a characteristic of patient i in
hospital h. The results of the balance tests are summarised in Table 5 and Table
6 for patients' characteristics and our study's outcomes of interest at baseline,
respectively.
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Table 5: Balance table — Patient characteristics
OTIP: Earlier vs later treated Champion selection: Bottom-up vs top-down
N N(later) Mean(later) Differ:e;t::)(early- N(TD) Mean(TD) Difference(BU-TD)
(1) ) 3) @ 5) (6) )

Mothers’ demographics
Age 1250 682 28.54 147 634 29.32 -0.55

1250 682 [6.48] (0.46) 634 [6.59] (0.53)
Majority ethnic group 1253 685 0.50 0.04 635 0.54 -0.00

1253 685 [0.50] (0.05) 635 [0.50] (0.05)
Assets index 1252 684 0.00 0.01 635 0.10 -0.18

1252 684 [1.24] (0.14) 635 [1.21] (0.13)
Can read and write in at
least one language 1253 685 0.46 0.02 635 0.51 -0.11*
easily

1253 685 [0.50] (0.06) 635 [0.50] (0.05)
Egggsggg ::gigglow 1156 634 0.52 -0.04 594 0.48 0.05

1156 634 [0.50] (0.03) 594 [0.50] (0.04)
Time taken to reach the 1239 679 52.46 4.01 629 48.04 4.57
hospital (minutes)

1239 679 [61.44] (4.80) 629 [45.06] (4.97)
Number of pregnancies 1251 684 2.81 0.16 635 2.87 -0.00

1251 684 [1.86] (0.10) 635 [1.80] (0.12)
Number of live births 1251 684 2.36 0.23** 635 2.45 -0.01
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1251 684 [1.53] (0.09) 635 [1.55] (0.10)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(TD-BU) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10,** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference with region fixed effects because our
randomisation was stratified by region. There is an inconsistent number of observations across rows due to missing observations for a few variables.

Table 6: Balance table — Patients' outcomes of interest
OTIP: Earlier vs later treated Champion selection: Bottom-up vs top-down
Difference(early-

N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)

(1) ) 3) @ (5) (6) )
Delivery experience
Waiting time before first 1231 672 8.99 2.18 624 9.85 0.79
examined (minutes)

1231 672 [18.20] (2.07) 624 [21.91] (2.01)

Number of assessments
received during first 1159 631 10.27 0.02 586 10.18 0.33
examination for delivery

1159 631 [2.27] (0.37) 586 [2.20] (0.30)
Normal delivery 1251 684 0.48 0.04 635 0.48 0.04

1251 684 [0.50] (0.06) 635 [0.50] (0.05)
Number of days mother
spent in hospital post- 1247 680 2.45 0.05 635 2.58 -0.11
delivery

1247 680 [3.51] (0.43) 635 [3.38] (0.39)
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Satisfied or very

satisfied with reception, 1249 683 0.93 -0.05** 633 0.91 0.01
delivery, and recovery
1249 683 [0.25] (0.02) 633 [0.29] (0.02)
Newborn outcomes
Birth weight (kg) 962 492 3.05 0.04 471 3.05 0.02
962 492 [0.53] (0.04) 471 [0.54] (0.04)
Birth length (cm) 886 447 49.02 -0.60** 418 48.52 0.31
886 447 [3.02] (0.28) 418 [3.72] (0.34)
APGAR score (1 minute) 951 487 7.06 -0.06 466 7.02 -0.07
951 487 [1.22] (0.14) 466 [1.17] (0.13)
gﬁ’fﬁ:;core S 951 487 8.30 -0.05 466 8.26 -0.06
951 487 [1.05] (0.11) 466 [0.96] (0.10)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each

indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(TD-BU) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10,** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference with region fixed effects because our
randomisation was stratified by region. There is an inconsistent number of observations across rows due to missing observations for a few variables.
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A key aim of OTIP is to systematically reduce the waiting times experienced by
obstetric patients before being first assessed, known as the third delay (Goodman
et al., 2018). The international standard for maximum recommended waiting time
is 10 minutes, which is a key aspect champions are trained on in the OTIP training
week. The average mother waited for 9 minutes before being first examined by a
midwife or qualified health worker from arrival at the hospital for delivery. Figure 8
presents the distribution of waiting times reported by mothers in our study
sample. At baseline, we find that a majority were assessed by a midwife or
qualified health worker within 10 minutes of arrival, with 18.2% waiting for more
than 10 minutes. Out of the 18.2% who wait more than 10 minutes, however, a
majority (69%) report waiting for at least 30 minutes, with the maximum reported
waiting time being three hours. The average waiting time varies substantially
across our study hospitals, as presented in Figure 9. In Swedru Government
Hospital, mothers report waiting an average of 24 minutes, while in Our Lady Of
Grace Hospital mothers wait 4 minutes on average.

Figure 8: Distribution of waiting time before the patient was examined by a
midwife or qualified health worker
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Note: 10 minutes is the international standard for the maximum time an obstetric patient should
wait between arriving at the facility and being first assessed.
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Figure 9: Average waiting times by hospital
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We also collected data on the assessment received by patients upon arrival for
delivery. Quality assessment by midwives is essential to determine risk levels and
plan optimal care plans for patients. Of the 13 listed types of assessment an
obstetric patient should receive in order to properly assess their condition before
delivery, the average mother in our sample received 10. This is balanced across
treatment arms. Figure 10 shows the share of mothers who receive each type of
assessment. At baseline, we find that most mothers (above 75%) are assessed
for baby's heart rate, blood pressure, blood sample, oxygen level, pain, pulse,
respiration, and temperature. Most also have their abdomens and vaginas
examined. However, a smaller share (61%) have their urine checked, and even
fewer receive tests for diseases such as malaria (44%) and ultrasound scans
(34%). Missing these key examinations can pose threats to the patient's health, as
an incorrect assessment of the patient's risk level can lead to complications
during delivery.

Enhancing Maternal and Newborn Outcomes in Ghana



28

Figure 10: Assessment upon arrival for delivery
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A proxy for the post-delivery conditions of mothers is the length of stay in the
hospital after the delivery, measured in days. At baseline, the average mother in
our sample stayed in the hospital post-delivery for 2.5 days, and this was
balanced across treatment arms. In Figure 11, we present the distribution of
lengths of stay of the mothers in our sample who were already discharged post-
delivery by type of delivery. We find that 48% of mothers had normal deliveries
during their last delivery at the hospital. The most common length of stay of
mothers who underwent normal deliveries is one day, while it is four days for
mothers who underwent induced or C-section deliveries. The average length of
stay is 1.5 days for normal deliveries and 4.3 days for induced or C-section
deliveries.

Figure 11: Distribution of mothers’ length of stay post-delivery, by type of
delivery (days)
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We also collected data on patient satisfaction with the service provided. Patients
report high levels of satisfaction with the service received in the hospitals, with
97% of mothers in our sample saying they would recommend the hospital for
delivery. Among the sampled mothers who attended the hospital's postnatal care
clinic, 95% would recommend it for postnatal care.

Figure 12 shows the proportion of sampled mothers for each satisfaction level
reported. We find extremely high levels of self-reported satisfaction with each
step of the delivery process. Almost all the mothers in our sample reported being
either satisfied or very satisfied with the reception received, delivery, and post-
delivery recovery.

Figure 12: Satisfaction with delivery process
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Furthermore, we collect data on newborns' condition from information recorded in
the sampled mothers' maternal and child health record books, which are provided
to expectant mothers during antenatal care visits.

Newborns in our sample had average APGAR scores of 7 and 8 at 1 minute and 5
minutes, respectively. APGAR is a quick test performed on a baby at 1 and 5
minutes after birth. The 1-minute score determines how well the baby tolerated
the birthing process. The 5-minute score tells the healthcare provider how well the
baby is doing outside the mother's womb (UCSF Health, 2022). The score is given
by the sum of scores from five different categories, which are each given a score
between 0 and 2: Activity (muscle tone) (A), Pulse (P), Grimace (G), Appearance
(skin tone) (A), and Respiration (R). An APGAR score of 7 and above is considered
normal. The distribution of the APGAR scores of newborn babies in our sample is
presented in Figure 13. Within our sample, we find that 78% of newborn babies
have a normal APGAR score at 1 minute after birth and 94% have a normal score
at 5 minutes after birth.
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Figure 13: Distribution of APGAR scores
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Note: An APGAR score of 7 and above is considered normal (UCSF Health, 2022).

We further use the recorded data on weights and lengths of newborn babies, with
the distribution of the data in Figure 14 Panel (a) and Panel (b), respectively. We
find that the average newborn baby is 3kg and 49cm at birth, but there is great
dispersion. Birth weight ranges from 1.2kg to almost 5kg, while birth length
ranges from 30cm to 60cm.

Figure 14: Distribution of newborn weights and lengths
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We find balance across most patient-level characteristics between earlier- and
later-treated hospitals. We find two statistically significant differences in means.
On average, patients in earlier-treated hospitals are one year older and have had
0.23 more live births. In terms of patient outcomes, we find two statistically
significant differences in means. Newborns in earlier-treated hospitals are 0.6cm
shorter in length. Based on patients' self-reported satisfaction, patients in early-
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treated hospitals are 5 percentage points less likely to be satisfied or very
satisfied with the reception, delivery, and recovery process. Although statistically
significant, these differences are less meaningful in magnitudes, corresponding
to less than 10% of the control (later-treated) mean for patient characteristics and
less than 5% for outcomes of interest.

Similarly, we find overall balance across most patient-level characteristics
between bottom-up and top-down hospitals. We find only one statistically
significant difference. Patients in bottom-up hospitals are 11% less likely to be
able to read and write in at least one language easily.

As with the hospital characteristics, to test for the joint significance of these
patient-level characteristics and outcomes, we regress all the patient-level
characteristics and outcomes of interest on treatment status, controlling for
region fixed effects. Where there are missing values, we impute the missing
values using the mean values of the variables in the hospital. We include
indicators for the imputation of each variable in the regression. The standard
errors of the regression are clustered at hospital level using wild bootstrap.

The F-statistic from this exercise for OTIP treatment status is 29.48 and has a p-
value of 0.43, which suggests that patients' characteristics and outcomes do not
predict if a hospital is allocated to the earlier- or later-treated arms. Furthermore,
the F-statistic for the joint test when considering the treatment allocation of
hospitals to the different champion selection methods is 21.6 with a p-value of
0.54. This suggests that patients' characteristics and outcomes do not jointly
predict the allocation of hospitals into the bottom-up or top-down champion
selection methods.

5.3 Midwives

Table 7 and Table 8 present the results for midwife-level characteristics and
outcomes respectively, in a similar way to Table 4.

The average midwife is 36 years old and has had six years of experience as a
midwife in any hospital and five years of experience in the current hospital. She
earns 3,400 cedis a year and works 40 hours a week. We find that 68% of
midwives are from the ethnic majority group, which is defined as the ethnic group
with the largest share of midwives in the hospital.

A large majority (74%) of midwives in our sample hold diplomas as their highest
educational qualification. Fewer than 1% have Master's degrees, 23% have
Bachelor's degrees, and 3% have certificates.

Some 11% of midwives in our sample are in charge of a unit, while 37% hold
senior midwife positions (i.e. principal midwifery officer, senior midwifery officer,
and midwifery officer). Of the more junior midwife positions, 41% are senior staff
midwives and 22% are staff midwives.

We next turn to assess balance in midwife-level characteristics across treatment
arms. For this, we run the same specification as Equation 2, using instead Y, as
the outcome, where Y;, is a characteristic of midwife i in hospital h.
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There is overall balance in predetermined characteristics of midwives across the
earlier- and later-treatment arms. There is one statistically significant imbalance
in characteristics. Midwives in earlier-treated hospitals are 11 percentage points
more likely to hold degrees and thus less likely to hold diplomas as their highest
level of qualification.

Comparing midwives across bottom-up and top-down hospitals, we again find
overall balance, with statistically significant imbalances in a few variables. First,
midwives in bottom-up hospitals are 1 percentage point less likely to hold a
Master's degree, which is small in magnitude. Second, there are differences in the
‘big 5’ personality traits?, with midwives in bottom-up hospitals scoring 0.09
points higher in the agreeableness index and 0.07 points lower in the neuroticism
index.

We do not find that any of these differences are driven by differential selection of
champions across treatment arms. Table 14 in the Appendix shows that the
magnitudes of these differences are largely unchanged when restricting the
balance tests to the sample of hon-champion midwives.

2 The ‘big 5' personality traits are a widely accepted model in psychology that describes
five broad dimensions of personality: Openness to Experience (curiosity, creativity, and
willingness to try new things), Conscientiousness (organization, responsibility, and
dependability), Extraversion (sociability, assertiveness, and energy levels), Agreeableness
(compassion, cooperation, and trustworthiness), and Neuroticism (emotional stability vs.
anxiety and moodiness).
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OTIP: Earlier vs later treated

Champion selection: Bottom-up vs top-down

Difference(early-

N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)
(1) ) 3) @ 5) (6) )
Age 737 403 35.56 0.55 357 35.78 0.18
737 403 [5.89] (0.82) 357 [5.85] (0.80)
Zﬁ;f:s‘;?t 2 midwiein 737 403 6.06 0.32 357 6.16 0.13
737 403 [4.04] (0.56) 357 [4.16] (0.51)
Ijr’;:ﬁ E;:;) irt"aild""ife in 737 403 4.77 0.09 357 4.94 -0.26
737 403 [3.47] (0.39) 357 [3.58] (0.37)
Salary 737 403 3422.99 17.91 357 3416.64 37.54
737 403 [660.23] (78.38) 357 [696.36] (70.53)
Ethnic majority 737 403 0.68 -0.03 357 0.70 -0.04
737 403 [0.47] (0.04) 357 [0.46] (0.04)
E”:ﬁiff hours worked 692 371 39.71 -0.22 340 40.38 117
692 371 [9.75] (0.73) 340 [9.04] 0.77)
Highest qualification
Master's 737 403 0.00 0.01 357 0.01 -0.01%
737 403 [0.05] (0.01) 357 [0.11] (0.01)
Degree 737 403 0.23 0117 357 027 -0.00
737 403 [0.42] (0.05) 357 [0.45] (0.06)
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Diploma 737 403 0.74 -0.12* 357 0.69 0.01
737 403 [0.44] (0.06) 357 [0.46] (0.07)
Certificate 737 403 0.03 0.00 357 0.03 0.01
737 403 [0.16] (0.02) 357 [0.17] (0.02)
Position within the hospital
In charge of a unit 737 403 0.11 0.04 357 0.15 -0.03
737 403 [0.32] (0.03) 357 [0.35] (0.03)
Senior midwife position 737 403 0.37 0.08 357 0.36 0.08
737 403 [0.48] (0.06) 357 [0.48] (0.06)
Big 5 personality traits (normalised indices)
Extraversion 737 403 0.49 0.02 357 0.48 0.02
737 403 [0.34] (0.03) 357 [0.34] (0.02)
Agreeableness 737 403 0.56 -0.00 357 0.51 0.09***
737 403 [0.25] (0.03) 357 [0.27] (0.03)
Conscientiousness 737 403 0.50 -0.00 357 0.50 0.00
737 403 [0.17] (0.01) 357 [0.18] (0.01)
Neuroticism 737 403 0.45 -0.01 357 0.48 -0.07***
737 403 [0.28] (0.02) 357 [0.29] (0.02)
Openness 737 403 0.45 0.01 357 0.46 0.00
737 403 [0.18] (0.01) 357 [0.19] (0.01)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(BU-TD) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference.
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In Table 8 we turn to outcomes of interest at the midwives level. Our outcomes of
interest collected at baseline encompass measures of perceptions of work,
collaboration, and knowledge. Measures of work perception consist of
normalised indices of burnout, autonomy, and access to resources. Measures of
collaboration are elicited through multiple incentivised and non-incentivised ways.
First, we ask midwives in the in-person survey several questions about teamwork
and collaboration, which we use to build the ‘collaboration within the team’ index.
We then play individual incentivised dictator games where we ask midwives to
donate toward buying stationery for midwives in their unit, which enables us to
measure prosociality toward their colleagues. In the same game, we ask
midwives about their perceptions about other midwives' prosociality by offering a
cash prize for the most accurate guess of the most common amount of money
donated by the other midwives in their team. Further, we play group public good
games within units, where donating maximises group utility but not individual
utility, to measure norms of trust and prosociality. To measure knowledge, we ask
midwives three questions testing their clinical knowledge and use two scenarios
testing their triage knowledge, asking midwives to prioritise between cases
ranging from highest to lowest risk. As knowledge questions are asked in both
the online and in-person surveys, we use the scores from the first of the two
surveys to control for the learning effect from retaking the questions.
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Table 8: Balance table — Midwives’ outcomes of interest (full sample)
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OTIP: Earlier vs later treated

Champion selection: Bottom-up vs top-down

Difference(early-

N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)

(1) ) 3) @ 5) (6) )
Perceptions of work (normalised indices)
Burnout index 737 403 0.43 0.03** 357 0.45 0.02

737 403 [0.20] (0.01) 357 [0.22] (0.01)
Autonomy index 737 403 0.52 -0.01 357 0.54 -0.03

737 403 [0.31] (0.02) 357 [0.30] (0.02)
Access to resources 737 403 0.53 -0.02 357 0.52 -0.01
index

737 403 [0.31] (0.02) 357 [0.32] (0.02)
Measures of collaboration
Collaboration within the 736 403 0.50 0.04 357 0.51 0.01
team index

736 403 [0.33] (0.02) 357 [0.33] (0.03)
Donated in public goods 421 240 0.70 0.09 213 0.69 -0.02
game

421 240 [0.46] (0.07) 213 [0.46] (0.07)
Amount donated in 737 403 15.52 2.06* 357 13.35 0.80
dictator game (cedis)

737 403 [12.66] (1.06) 357 [12.59] (1.16)
Predicted mode amount 737 403 13.99 -1.10 357 12.29 1.48%*

donated by other
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midwives in dictator
game (cedis)

737 403 [9.74] (0.77) 357 [8.95] (0.66)
Measures of knowledge
Clinical knowledge: 737 403 0.78 -0.01 357 0.74 0.07
Correctly answered Q1

737 403 [0.41] (0.04) 357 [0.44] (0.04)
Clinical knowledge: 737 403 0.37 0,15+ 357 0.40 0.08
Correctly answered Q2

737 403 [0.48] (0.04) 357 [0.49] (0.05)
Clinical knowledge: 737 403 0.07 0.01 357 0.07 0.03
Correctly answered Q3

737 403 [0.26] (0.02) 357 [0.26] (0.02)
Correctly triaged all 737 403 0.08 0.08 %+ 357 0.15 -0.06%*
cases in scenario 1

737 403 [0.27] (0.03) 357 [0.36] (0.03)
Correctly triaged all 737 403 0.03 -0.00 357 0.02 0.01
cases in scenario 2

737 403 [0.17] (0.01) 357 [0.15] (0.01)
Triage knowledge:
Identified high-risk case 737 403 0.30 0.07* 357 0.34 -0.00
1

737 403 [0.46] (0.04) 357 [0.47] (0.04)
Triage knowledge:
Identified high-risk case 737 403 0.08 0.01 357 0.07 0.03
2

737 403 [0.27] (0.02) 357 [0.26] (0.02)
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Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(BU-TD) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference.
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Notably, the level of knowledge is generally quite low and varies greatly across
questions and midwives. While 78% (standard deviation (SD) 0.41) of midwives
know the signs of respiratory distress (Q1), fewer answered correctly regarding
which drugs are used to control blood pressure in the treatment of eclampsia and
pre-eclampsia (Q2; only 37% in the later-treated group answer correctly, with 0.48
SD). Even fewer knew which abnormal vital sign suggest the onset of obstetric
haemorrhage (Q3; only 7% answered correctly, with 0.26 SD). Importantly, the
level of triage knowledge is quite low at baseline. We presented midwives with
two hypothetical scenarios, each with hypothetical patients with low, medium,
and high risk. For the first scenario, few midwives triaged all cases correctly (8%
of the later-treated group, with 0.27 SD, and 15% of the top-down group, with 0.36
SD), and a few more could identify the high-risk case (30% of midwives in the
later-treated group, with 0.46 SD). For the second scenario, only 3% (0.17 SD)
triaged all cases correctly and 8% (0.27 SD) identified the high-risk case.

There are only a few statistically significant differences in baseline outcomes
between midwives in earlier- and later-treated hospitals. Sampled midwives in
earlier-treated hospitals are more burnt out at work, scoring 0.03 points higher on
the burnout index. Midwives in earlier-treated hospitals appear to be less
prosocial, donating 2.06 cedis less on average in the dictator game to donate
public goods (pens) to the unit, although the probability of donating in the public
goods game where trust and collaboration are key is similar across treatment
arms. In terms of knowledge, midwives in earlier-treated hospitals score higher on
average in several measures of clinical and triage knowledge, specifically in one
of three clinical knowledge questions (question 2) and in one of two triage
knowledge questions (question 1).

Between midwives in bottom-up and top-down hospitals, we find balance across
most outcomes of interest at baseline, with only two statically significant
differences. First, midwives in bottom-up hospitals predict that colleagues in their
unit will be more prosocial, predicting that colleagues will donate 1.48 cedis more
on average. Second, midwives in bottom-up hospitals have a lower average score
on one of the triage knowledge questions compared to their peers in top-down
hospitals.

We do not find evidence that the differences observed here are driven by
differential selection of champions across treatment arms. Table 15 shows that
the magnitudes of these differences remain largely unchanged when restricting
the balance tests to the sample of non-champion midwives. Furthermore, as
noted below in the discussion of Table 9, the imbalances go in the same direction
for both champions and non-champions, indicating that these imbalances are not
driven by a selected sample of non-champions across the bottom-up and top-
down treatment arms.

Since statistically significant differences are possibly due to chance, we further
test for the joint significance of midwife-level characteristics and outcomes of
interest on predicting treatment status, controlling for region fixed effects that we
stratify treatment allocation on. We regress all the midwife-level characteristics
and outcomes, on treatment status.® Where there are missing values for number

3 We exclude donation to the public goods game as an outcome due to the low number of
observations. Public goods games were conducted separately from in-person interviews and
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of work hours, we impute with the mean work hours in the same hospital. Where
there are missing values for collaboration, we impute with the mean score from
the same hospital and unit. We include indicators for imputation of each variable
in the regression. The standard errors of the regression are clustered at hospital
level using wild bootstrap.

The F-statistic from this exercise for OTIP treatment status is 61.49 and has a p-
value of 0.38, which suggests that midwives' characteristics and baseline
outcomes do not predict if a hospital is allocated to earlier- or later-treated arms.

We repeat the same exercise on the allocation of hospitals to the different
champion selection methods. The corresponding F-statistic for the joint test is
42.19, with a p-value of 0.46. This suggests that midwives' characteristics and
baseline outcomes do not jointly predict the allocation of hospitals into the
bottom-up or top-down champion selection methods.

5.4Champions

Balance in characteristics and outcomes

A key aspect of our study is the selection of champions among midwives. We
randomly assign hospitals within the two OTIP treatment arms into two champion
selection methods: the peer-selected method (i.e. the bottom-up approach) and
the management-selected method (i.e. the top-down approach).

A key feature of having peers nominate their own champions from among their
colleagues is to leverage the advantages of peer networks to select influential
peers as leaders. Each midwife who responded to the online survey nominated
seven midwives to become champions according to the criteria provided.* We
achieved high coverage in our nominations from peers, as we received
nominations from 80% of midwives in bottom-up hospitals. The top 10 ranked
midwives were selected as champions in each bottom-up hospital.

Figure 15 shows wide variation in the percentage of nominations received by
bottom-up champions. The overall least popular bottom-up champion received
13% of all votes from the hospital, while the most popular received 37% of votes
within the hospital. The average bottom-up champion received 29% of the votes
within their hospital. Note that in terms of absolute number of nominations
received, the least popular champion received four votes (out of 16 respondents),
while the most popular received 48 (out of 92 respondents).

required three to five midwives in a unit to play the game simultaneously. As a result, only 57% of
the midwives surveyed played the public goods game.

4 The same set of criteria was given to management in top-down hospitals. The criteria for being a
champion include the demonstrated ability to be a good leader, work well in teams, flexibility and
ability to handle stressful situations, good communication skills, understanding of compassionate
care, and ability to take the initiative in difficult situations.
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Figure 15: Distribution of percentage of nominations received by bottom-up
champions
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We also asked the midwives nominating champions in bottom-up hospitals for
the reasons they nominated these midwives (see Figure 16). The most common
reasons, chosen by over 70% midwives, were that the midwives fit the criteria and
would be good trainers. Notably, fewer than 5% stated being friends with the
midwives was a reason for their nomination.

Figure 16: Reasons for nominating bottom-up champions
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As a signal for the desirability of the position, we find that 92% of midwives in
bottom-up hospitals who responded to the online survey would want to be given
the opportunity for a similar role if hypothetically available in the future.®

5 We do not frame this question as a self-nomination for the OTIP champion position, and do not
consider these self-nominations as votes in bottom-up hospitals.
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An important test for the validity of our research design is checking for balance in
predetermined characteristics of champions selected in earlier- and later-treated
hospitals, where we do not expect there to be selection based on the research
design. We show in Table 9 that there is balance across all the characteristics
between champions in earlier- and later-treated hospitals.

On the other hand, we do expect to see differences in the characteristics of
champions across bottom-up and top-down hospitals as per our research design.
The different selection methods are expected to result in differences in the types
of midwives selected as champions. These are summarised in column (7) of
Table 9.

Bottom-up and top-down champions share a few similar characteristics. The
average champion is 36 years old, has eight years of experience as a midwife in
any hospital, has about six years of experience in the current hospital, earns about
3,670 cedis a year, and works approximately 41 hours a week.
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Table 9: Balance table — Champion midwives’ characteristics

OTIP: Earlier vs later treated Champion selection: Bottom-up vs top-down

Difference(early-

N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)
(1) ) 3) @ 5) (6) )
Age 194 102 35.50 1.24 96 35.85 0.52
194 102 [5.23] (1.18) 9% [4.67] (1.06)
Zﬁ’y“:]roesift; midwife in 194 102 7.60 0.75 9% 7.97 -0.19
194 102 [3.95] (0.97) 9% [3.99] (0.89)
IE;‘;:E f]zsap';;?w”e in 194 102 6.06 0.65 96 6.72 1.01
194 102 [3.48] (0.69) 9% [3.62] (0.66)
Salary 194 102 3667.35 92.02 9% 3677.85 45.07
194 102 [629.61] (112.83) 9% [697.87] (101.91)
Ethnic majority 194 102 0.66 -0.04 9% 0.72 0.13*
194 102 [0.48] (0.06) 96 [0.45] (0.06)
i"r']“amvtv):;lff hours worked 183 93 4078 0.56 91 40.89 0.52
183 93 [10.23] (1.36) 91 [9.08] (1.39)
Highest qualification
Master's 194 102 0.01 0.02 9% 0.04 -0.04*
194 102 [0.10] (0.02) 96 [0.20] (0.02)
Degree 194 102 0.40 0.11 9% 0.47 -0.06
194 102 [0.49] (0.10) 9% [0.50] (0.10)
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Diploma 194 102 0.58 -0.14 96 0.49 0.07
194 102 [0.50] (0.171) 96 [0.50] (0.10)
Certificate 194 102 0.01 0.01 96 0.00 0.03%*
194 102 [0.10] (0.02) 96 [0.00] (0.01)

Position within the hospital

In charge of a unit 194 102 0.20 0.10 96 0.30 -0.13**
194 102 [0.40] (0.07) 96 [0.46] (0.06)

Senior midwife position 194 102 0.54 0.12 96 0.54 0.10
194 102 [0.50] (0.11) 96 [0.50] (0.10)

Big 5 personality traits (normalised indices)

Extraversion 194 102 0.51 0.01 96 0.52 -0.01
194 102 [0.32] (0.05) 96 [0.34] (0.05)
Agreeableness 194 102 0.58 -0.08 96 0.50 0.09*
194 102 [0.23] (0.05) 96 [0.27] (0.05)
Conscientiousness 194 102 0.51 0.02 96 0.53 -0.02
194 102 [0.16] (0.02) 96 [0.16] (0.03)
Neuroticism 194 102 0.42 0.01 96 0.46 -0.07*
194 102 [0.27] (0.03) 96 [0.28] (0.03)
Openness 194 102 0.44 0.00 96 0.42 0.05**
194 102 [0.16] (0.02) 96 [0.14] (0.02)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(BU-TD) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10,** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference.
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There are several key differences in the predetermined characteristics of top-down and bottom-up champions as summarised in Table 9.
First, bottom-up champions are 13 percentage points less likely to be a part of the majority ethnic group within the hospital. Second, they
differ in highest qualification received, with bottom-up champions being 4 percentage points less likely to hold a Master's degree and more
likely to hold a certificate as the highest qualification. Third, bottom-up champions are 13 percentage points less likely to be an existing in-
charge of a ward or a clinic. Fourth, they differ in personality as measured by the Big 5 test. The average bottom-up champion scored
higher on agreeableness and openness and lower on neuroticism (implying greater emotional stability and lower sensitivity to stress).

We perform a similar exercise on baseline outcomes. The results are shown in Table 10.

Table 10: Balance table — Champion midwives’ outcomes of interest
OTIP: Earlier vs later treated Champion selection: Bottom-up vs top-down
Difference(early-
N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)

(1) ) 3) @ (5) (6) @)
Perceptions of work
Burnout index 194 102 0.40 0.06** 96 0.44 -0.02

194 102 [0.18] (0.03) 96 [0.22] (0.03)
Autonomy index 194 102 0.57 0.04 96 0.59 -0.01

194 102 [0.32] (0.03) 96 [0.30] (0.03)
Access to resources 194 102 0.57 -0.06 96 0.55 -0.04
index

194 102 [0.31] (0.04) 96 [0.33] (0.05)
Measures of collaboration
Collaboration within the 194 102 0.58 0.00 9 0.54 0.06
team index

194 102 [0.32] (0.06) 96 [0.34] (0.06)
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Donated in public goods

132 68 0.72 0.09 62 0.76 -0.05
game

132 68 [0.45] (0.09) 62 [0.43] (0.09)
Amount donated in 194 102 16.65 -3.68* 9% 13.16 1.87
dictator game (cedis)

194 102 [13.32] (1.95) 9% [11.79] (2.16)
Predicted mode amount
donated by other 194 102 14.90 3,47 % 11.64 218
midwives in dictator
game (cedis)

194 102 [10.92] (1.59) 9% [9.14] a.71)
Measures of knowledge
Clinical knowledge: 194 102 0.83 -0.07 9% 0.76 0.10
Correctly answered Q1

194 102 [0.37] (0.06) 96 [0.43] (0.06)
Clinical knowledge: 194 102 0.47 0.22%% 96 0.55 0.04
Correctly answered Q2

194 102 [0.50] (0.08) 96 [0.50] (0.09)
Clinical knowledge: 194 102 0.14 0.00 9% 0.12 0.04
Correctly answered Q3

194 102 [0.35] (0.05) 9% [0.33] (0.05)
Correctly triaged all 194 102 0.08 0.07 9% 0.16 -0.07*
cases in scenario 1

194 102 [0.27] (0.04) 9% [0.36] (0.04)
Correctly triaged all 194 102 0.05 -0.01 9% 0.01 0.07%*
cases in scenario 2

194 102 [0.22] (0.03) 96 [0.10] (0.02)
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Triage knowledge:

Identified high-risk case 194 102 0.36 0.07 96 0.35 0.10
1

194 102 [0.48] (0.07) 96 [0.48] (0.07)
Triage knowledge:
Identified high-risk case 194 102 0.10 -0.04 96 0.04 0.09**
2

194 102 [0.30] (0.04) 96 [0.20] (0.03)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(BU-TD) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference.
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We find some statistically significant differences in outcomes of interest between
champions in early- and later-treated hospitals. Champions in early-treated
hospitals report higher burnout levels by 0.06 points. Furthermore, champions in
early-treated hospitals appear to be less prosocial toward the unit and predict that
their colleagues will also be less prosocial compared to champions in later-
treated hospitals. Early-treated champions donate 3.68 cedis less on average and
predict that the most common amount donated by their team would also be less
by a similar magnitude. Third, champions in early-treated hospitals have higher
clinical knowledge on one measure at baseline, being 22 percentage points more
likely to get question 2 correct.

As expected by our research design, we find statistically significant differences
between bottom-up and top-down champions, particularly in triage knowledge.
Top-down champions perform better in triage knowledge scenario 1, while
bottom-up champions perform better in scenario 2.

Characteristics of champions and non-champions

As champions are a selected group among the midwives, they are likely to differ
substantially from non-champions. Figure 17 summarises these differences
across all hospitals, regardless of their treatment allocation.
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Figure 17: Difference between champions and non-champions
Ethnic group
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Among the midwives selected as champions, a smaller proportion identify as the
majority ethnic group compared to the other midwives. Champions are more
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highly qualified, as they are more likely to have degrees instead of diplomas as
their highest qualification. Champions also have more experience as midwives.
Furthermore, champions hold more senior positions within their hospitals. They
are significantly more likely to be an existing in-charge of a unit. They are also
over-represented in the senior roles (principal midwifery officer, senior midwifery
officer, and midwifery officer), while being under-represented in the more junior
roles of senior staff midwife and staff midwife.

Champions also differ from non-champions in personality as measured by the Big
5 personality test, reporting lower levels of agreeableness and openness, while
also lower levels of neuroticism, and higher levels of extraversion and
conscientiousness.

Perceptions of work are another dimension where champions and non-
champions differ. Champions are more likely to report lower levels of burnout,
while also reporting higher levels of autonomy, better access to resources, and
greater ability to perform at work. They also perceive higher levels of
collaboration within their teams.

In terms of prosociality, we find that champions have a higher likelihood of
contributing in a public goods game with midwives in their unit that requires trust
and collaboration. In the dictator game where midwives donate toward a common
pot for the unit's benefit, we see no difference in the probability of making positive
donations.

Importantly, champions have slightly higher clinical and triage knowledge, with
the average champion outperforming the average non-champion on most
questions.

Examining the overall unit composition of all midwives in our study hospitals,
champions appear to be selected from the largest units while midwives from the
smallest units tend to be under-represented. Figure 18 presents this comparison
of unit compositions, with the unit compositions of champions in Panel A and the
overall composition of all midwives in the hospital in Panel B. The most
represented units across hospitals with champions are the labour ward, postnatal
ward, and the antenatal clinic.® On average, bottom-up champions represent fewer
of the units in their hospital, with 62% of units represented compared to 76% of
units represented by top-down champions.

6 Note that, in many hospitals, antenatal clinics and postnatal clinics are combined into a single unit,
which is often listed as antenatal clinic in our data.
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Figure 18: Unit compositions
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There is some heterogeneity in how bottom-up and top-down champions differ
from non-champions (see Figure 19 and Figure 20). First, champions are less
likely to be part of the majority ethnic group than non-champions in bottom-up
hospitals, while the opposite is the case in top-down hospitals. Second,
champions and non-champions are more similar in personality, particularly in
extraversion, agreeableness, and openness, in bottom-up hospitals. Top-down
champions are more extroverted, and less agreeable and open compared to non-
champions. In both groups of hospitals, champions have higher levels of
conscientiousness and lower levels of neuroticism. Third, bottom-up champions
report similar access to resources at work to non-champions, while top-down
champions perceive higher access to resources than non-champions in their
hospitals. Fourth, the gap between non-champions and champions in their
perceived ability to perform, with champions being more confident in their ability,
is greater in top-down hospitals. Finally, bottom-up champions are more trusting
and prosocial in public good games, but they are less prosocial in the dictator
game donating pens to their unit compared to non-champions in their hospitals.
On the other hand, top-down champions are more prosocial than non-champions
in both measures.
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6 Conclusions

In this report, we make use of data collected at baseline to shed light on the
characteristics of hospitals, patients, and midwives in our study hospitals in
Ghana before receiving the OTIP intervention.

We provide an overview of data collection activities and detailed descriptions of
the data collected. We further showed formal tests comparing important
predetermined characteristics and outcomes of interest across allocated
treatment groups.

There are three key findings from the baseline data. First, we obtained good
overall balance across treatment arms in hospital, patient, and midwife
characteristics and baseline outcomes of interest. This is important because it
implies that any post-intervention differences observed between hospitals in
treatment groups can be attributed to the assigned treatment.

Second, there is considerable scope for improvement in service delivery in the
study hospitals, particularly in infrastructure, assessments, waiting times, and
midwives' knowledge at baseline. This suggests that there is substantial scope
for OTIP to make a meaningful impact on service delivery in the study hospitals.

Third, champions are significantly different from non-champions, as they are
largely positively selected on qualifications, experience, and knowledge among
midwives. Further, selection method matters for the types of midwives selected
as champions. Bottom-up champions tend to have less leadership experience, are
more diverse, and have different personality traits compared to top-down
champions. We will use these baseline differences to understand any observed
impacts of the intervention and champion selection methods in our study.

Our next steps involve exploring the role that peer networks play. We will also be
collecting at least two more rounds of data. The first follow-up data collection
round will take place three months after OTIP is implemented in early-treated
hospitals. This will be used to estimate the effects of the OTIP intervention. The
second will take place three months after OTIP is also implemented in later-
treated hospitals, which will then be used to estimate the effects of the champion
selection modality.
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Appendix

Study hospitals in the context of Ghana

Table 11: Comparison summary statistics of study hospitals and hospitals in Ghana
2023 average in study hospitals 2023 national average
Total deliveries 2,146 1,698
Maternal mortality rate (per 100,000 deliveries) 110 126
Neonatal mortality rate (per 1,000 deliveries) 8.21 7.70
Number of hospitals 25 168
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Imperfect compliance with champion assignment

Table 12: Balance table of midwives’ characteristics — Imperfect compliance in early-treated hospitals

Assigned champions: Training recipients Midwives not initially selected but trained (M) vs. Champions initially selected but not

(R) vs. non-recipients (NR) trained (C)
N(R+NR) N(NR) Mean(NR) Diffe'r\leg)ce(R- N(M+C) N(C) Mean(C) Difference(M-C)
0 @ ® © © ) ©
(4)
Age 94 27 37.33 1.21 44 27 37.33 0.29
94 27 [6.87] (2.03) 44 27 [6.87] (1.82)
Tenure as a midwife in any 94 27 8.26 0.37 44 27 8.26 1.77
hospital
94 27 [4.23] (1.30) 44 27 [4.23] (1.16)
IE::}:E flzsapri?;?‘”ife n 94 27 6.04 0.26 44 27 6.04 2.07%*
94 27 [3.90] (1.08) 44 27 [3.90] (0.63)
Salary 94 27 3691.33 14.87 44 27 3691.33 88.13
94 27 [710.58] (220.47) 44 27 [710.58] (463.31)
Ethnic majority 94 27 0.67 0.01 44 27 0.67 0.02
94 27 [0.48] (0.09) 44 27 [0.48] (0.11)
g:vrzzfr ofhours worked in 92 26 41.15 0.23 43 26 4115 0.58
92 26 [6.18] (1.81) 43 26 [6.78] (3.40)
Highest qualification
Master's 94 27 0.07 0.07 44 27 0.07 10.08
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94 27 [0.27] (0.08) 44 27 [0.27] (0.09)
Degree 94 27 0.33 0.21 44 27 0.33 -0.21
94 27 [0.48] (0.12) 44 27 [0.48] (0.16)
Diploma 94 27 0.56 -0.10 44 27 0.56 0.26
94 27 [0.51] (0.15) 44 27 [0.51] (0.19)
Certificate 94 27 0.04 -0.03 44 27 0.04 0.03
94 27 [0.19] (0.03) 44 27 [0.19] (0.08)
Position within the hospital
In charge of a unit 94 27 0.19 0.14 44 27 0.19 0.07
94 27 [0.40] (0.15) 44 27 [0.40] (0.15)
Senior midwife position 94 27 0.59 0.02 44 27 0.59 -0.08
94 27 [0.50] (0.22) 44 27 [0.50] (0.25)
Big 5 personality traits (normalised indices)
Extraversion 94 27 0.37 0.22** 44 27 0.37 0.09
94 27 [0.35] (0.09) 44 27 [0.35] (0.15)
Agreeableness 94 27 0.56 -0.08 44 27 0.56 0.14%*
94 27 [0.25] (0.05) 44 27 [0.25] (0.06)
Conscientiousness 94 27 0.52 0.01 44 27 0.52 -0.05
94 27 [0.20] (0.05) 44 27 [0.20] (0.07)
Neuroticism 94 27 0.42 0.02 44 27 0.42 0.03
94 27 [0.25] (0.03) 44 27 [0.25] (0.11)
Openness 94 27 0.43 0.00 44 27 0.43 -0.01
94 27 [0.17] (0.02) 44 27 [0.17] (0.06)
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Note: Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding
standard errors are estimated using wild cluster bootstrap inference with region fixed effects because our randomisation was stratified by region. There is an inconsistent number

of observations across rows due to missing observations for a few variables.

Table 13: Balance table of midwives’ outcomes of interest — Imperfect compliance in early-treated hospitals

Assigned champions: Training recipients
(R) vs. non-recipients (NR)

Not initially selected but trained (Substitutes, Sub) vs. initially selected but not trained

(Replaced, Rep)

NR+NR)  N(NR) Mean(NR) D'ffe:\leé‘)ce(R' N(Sub+Rep) N(Rep) Mean(Sub) D'ffergzgf(S”b'
(M
@ © @ (%) © ) @

Perceptions of work
Burnout index 94 27 057 0.17% 24 27 0.57 017

94 27 [0.28] (0.06) 24 27 [0.28] (0.08)
Autonomy index 94 27 0.56 0.07 44 27 0.56 -0.09

94 27 [0.26] (0.06) 24 27 [0.26] (0.06)
Access to resources index 94 27 0.51 0.04 44 27 0.51 0.04

94 27 [0.38] (0.09) 24 27 [0.38] (0.10)
Measures of collaboration
Collaboration within the 94 27 0.49 0.15 44 27 0.49 0.02
team index

94 27 [0.34] (0.10) 24 27 [0.34] (0.13)
Donated in public goods 65 20 0.85 0.07 28 20 0.85 0.12
game

65 20 [0.37] (0.15) 28 20 [0.37] (0.32)
Amount donated in dictator 94 27 12.96 1.06 44 27 12.96 0.95

game (cedis)
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94 27 [13.53] (2.99) 44 27 [13.53] (4.39)
Predicted mode amount
donated by other midwives 94 27 12.04 0.37 44 27 12.04 0.24
in dictator game (cedis)

94 27 [9.01] (1.90) 24 27 [9.01] (1.76)
Measures of knowledge
Clinical knowledge: 100 33 0.70 0.11 50 33 0.70 0.1
Correctly answered Q1

100 33 [0.47] (0.10) 50 33 [0.47] (0.14)
Clinical knowledge: 100 33 0.67 0.00 50 33 0.67 0.07
Correctly answered Q2

100 33 [0.48] (0.12) 50 33 [0.48] (0.06)
Clinical knowledge: 100 33 0.24 -0.08 50 33 0.24 -0.18%*
Correctly answered Q3

100 33 [0.44] 0.11) 50 33 [0.44] (0.08)
Correctly triaged all cases in ;g 33 0.21 0.06 50 33 0.21 0.10
scenario 1

100 33 [0.42] (0.06) 50 33 [0.42] (0.07)
Correctly triaged all casesin 5 33 0.03 0.03 50 33 0.03 0.03
scenario 2

100 33 [0.17] (0.04) 50 33 [0.17] (0.03)
Triage knowledge: Identified 33 0.55 -0.13 50 33 0.55 -0.20*
high-risk case 1

100 33 [0.51] 0.11) 50 33 [0.51] (0.10)
Triage knowledge: Identified 33 0.06 0.04 50 33 0.06 0.05
high-risk case 2

100 33 [0.24] (0.04) 50 33 [0.24] (0.08)
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Note: Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding
standard errors are estimated using wild cluster bootstrap inference with region fixed effects because our randomisation was stratified by region. There is an inconsistent number

of observations across rows due to missing observations for a few variables.

Non-champion midwives

Table 14: Balance table - Midwives characteristics (non-champion midwives sample)

OTIP: Earlier vs later treated

Champion selection: Bottom-up vs top-down

Difference(early-

N N(later) Mean(later) later) N(TD) Mean(TD) Difference(BU-TD)
M ) ©) @ (5) (6) @)
Age 543 301 35.58 0.30 261 35.75 0.10
543 301 [6.11] (0.84) 261 [6.24] (0.84)
Tenure as a midwife in any hospital 543 301 5.54 0.07 261 5.49 0.29
543 301 [3.94] (0.61) 261 [4.03] (0.53)
Tenure as a midwife in current hospital 543 301 4.34 -0.24 261 4.28 0.02
543 301 [3.36] (0.48) 261 [3.33] (0.41)
Salary 543 301 3340.18 -26.47 261 3320.56 36.65
543 301 [650.75] (101.14) 261 [671.98] (92.67)
Ethnic majority 543 301 0.69 -0.03 261 0.69 -0.01
543 301 [0.46] (0.04) 261 [0.46] (0.04)
Number of hours worked in a week 509 278 39.35 -0.62 249 40.19 -1.78*
509 278 [9.57] (0.88) 249 [9.03] (0.90)

Highest qualification
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Master’s 543 301 0.00 0.00 261 0.00 0.00
543 301 [0.00] (0.00) 261 [0.00] (0.00)
Degree 543 301 0.18 0.10* 261 0.20 0.02
543 301 [0.38] (0.05) 261 [0.40] (0.06)
Diploma 543 301 0.79 -0.10 261 0.76 -0.02
543 301 [0.41] (0.06) 261 [0.43] (0.07)
Certificate 543 301 0.03 -0.00 261 0.04 -0.00
543 301 [0.18] (0.02) 261 [0.19] (0.02)
Position within the hospital
In charge of a unit 543 301 0.09 0.02 261 0.09 0.01
543 301 [0.28] (0.03) 261 [0.28] (0.03)
Senior midwife position 543 301 0.31 0.06 261 0.29 0.09
543 301 [0.46] (0.07) 261 [0.46] (0.06)
Big 5 personality traits (normalised indices)
Extraversion 543 301 0.48 0.03 261 0.47 0.03
543 301 [0.34] (0.03) 261 [0.34] (0.03)
Agreeableness 543 301 0.55 0.02 261 0.51 0.09%**
543 301 [0.26] (0.03) 261 [0.27] (0.03)
Conscientiousness 543 301 0.50 -0.01 261 0.49 0.01
543 301 [0.17] (0.02) 261 [0.19] (0.02)
Neuroticism 543 301 0.46 -0.01 261 0.49 -0.07%**
543 301 [0.29] (0.03) 261 [0.30] (0.02)
Openness 543 301 0.46 0.02 261 0.48 -0.02
543 301 [0.19] (0.02) 261 [0.21] (0.02)
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Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Mean(TD) is the mean of each indicator for the top-down champion selection group. Difference(BU-TD) is the difference in means
between the bottom-up and top-down champion selection groups. Standard deviations are presented in square brackets and standard errors are presented in round brackets. * p <
0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated using wild cluster bootstrap inference.

Table 15: Balance table — Midwives’ outcomes of interest (non-champion midwives sample)
OTIP: Earlier vs later treated Champion selection: Bottom-up vs top-down
N N(later) Mean(ater)  ferEres N(TD) Mean(TD)  pifference(BU-TD)
M ) ©) @ (5) (6) @)
Perceptions of work (normalised indices)
Burnout index 543 301 0.44 0.02 261 0.46 -0.02
543 301 [0.21] (0.02) 261 [0.23] (0.02)
Autonomy index 543 301 0.51 -0.04 261 0.52 -0.04
543 301 [0.31] (0.02) 261 [0.30] (0.03)
Access to resources index 543 301 0.52 -0.01 261 0.51 0.01
543 301 [0.31] (0.03) 261 [0.32] (0.03)
Measures of collaboration
Collaboration within the team index 542 301 0.48 0.05** 261 0.49 -0.01
542 301 [0.34] (0.02) 261 [0.33] (0.03)
Donated in public goods game 289 172 0.69 0.09 151 0.67 -0.01
289 172 [0.47] (0.07) 151 [0.47] (0.07)
Amount donated in dictator game 543 301 15.13 -1.64% 261 13.42 0.36
(cedis)
543 301 [12.42] (0.93) 261 [12.90] (1.02)
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Predicted mode amount donated by

- *

other midwives in dictator game (cedis) 543 301 13.68 0.37 261 12.54 117

543 301 [9.30] (0.74) 261 [8.88] (0.60)
Measures of knowledge
8I1|n|cal knowledge: Correctly answered 543 301 0.76 0.01 261 0.73 0.06

543 301 [0.43] (0.04) 261 [0.45] (0.04)
glzlnlcal knowledge: Correctly answered 543 301 0.34 0.11%* 261 0.34 0.10%

543 301 [0.47] (0.04) 261 [0.48] (0.05)
glénlcal knowledge: Correctly answered 543 301 0.05 0.01 261 0.05 0.03

543 301 [0.22] (0.02) 261 [0.23] (0.02)
Correctly triaged all cases in scenario 1 543 301 0.08 0.08** 261 0.15 -0.06*

543 301 [0.27] (0.03) 261 [0.35] (0.03)
Correctly triaged all cases in scenario 2 543 301 0.02 -0.00 261 0.03 -0.01

543 301 [0.15] (0.01) 261 [0.16] (0.01)
Triage knowledge: Identified high-risk 543 301 0.28 0.08* 261 0.33 0,04
case 1

543 301 [0.45] (0.04) 261 [0.47] (0.04)
Triage knowledge: Identified high-risk 543 301 0.07 0.03 261 0.08 0.01
case 2

543 301 [0.26] (0.03) 261 [0.28] (0.03)

Note: N is the number of observations in the sample for each indicator. N(later) is the number of observations in the later-treated OTIP group. Mean(later) is the mean of each
indicator for the later-treated OTIP group. Difference(early-later) is the difference in means between the early and later-treated OTIP groups. N(TD) is the number of observations in
the top-down champion selection group. Difference(BU-TD) is the difference in means between the bottom-up and top-down champion selection groups. Standard deviations are
presented in square brackets and standard errors are presented in round brackets. * p < 0.10, ** p < 0.05, *** p < 0.01. Differences and corresponding standard errors are estimated
using wild cluster bootstrap inference.
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Comparing champions and non-champions in
bottom-up and top-down hospitals

Figure 19: Difference between champions and non-champions in bottom-up hospitals
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Figure 20: Difference between champions and non-champions in top-down hospitals
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