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Abstract

Background: Insufficient reductions in maternal and neonatal deaths and stillbirths in the past decade are a
deterrence to achieving the Sustainable Development Goal 3. The majority of deaths occur during the intrapartum
and immediate postnatal period. Overcoming the knowledge-do-gap to ensure implementation of known
evidence-based interventions during this period has the potential to avert at least 2.5 million deaths in mothers
and their offspring annually. This paper describes a study protocol for implementing and evaluating a multi-faceted
health care system intervention to strengthen the implementation of evidence-based interventions and responsive
care during this crucial period.

Methods: This is a cluster randomised stepped-wedge trial with a nested realist process evaluation across 16
hospitals in Benin, Malawi, Tanzania and Uganda. The ALERT intervention will include four main components: i)
end-user participation through narratives of women, families and midwifery providers to ensure co-design of the
intervention; ii) competency-based training; iii) quality improvement supported by data from a clinical perinatal e-
registry and iv) empowerment and leadership mentoring of maternity unit leaders complemented by district based
bi-annual coordination and accountability meetings. The trial’s primary outcome is in-facility perinatal (stillbirths and
early neonatal) mortality, in which we expect a 25% reduction. A perinatal e-registry will be implemented to
monitor the trial. Our nested realist process evaluation will help to understand what works, for whom, and under
which conditions. We will apply a gender lens to explore constraints to the provision of evidence-based care by
health workers providing maternity services. An economic evaluation will assess the scalability and cost-
effectiveness of ALERT intervention.
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Discussion: There is evidence that each of the ALERT intervention components improves health providers’
practices and has modest to moderate effects. We aim to test if the innovative packaging, including addressing
specific health systems constraints in these settings, will have a synergistic effect and produce more considerable
perinatal mortality reductions.

Trial registration: Pan African Clinical Trial Registry (www.pactr.org): PACTR202006793783148. Registered on 17th
June 2020.

Keywords: Perinatal health, Maternal health, Intrapartum care, Childbirth, Respectful maternity care, Midwifery,
Health system intervention, Sub-Saharan Africa, Hospital

Contributions to the literature

� Single component facility-based interventions to improve

quality of care have modest to moderate effects. It is un-

known if carefully designed, multi-component interventions

can lead to greater effects with consistent implementation

of evidence-based practices.

� Within the debate to redesign perinatal care in low- and

middle-income countries for quality and equity, our research

in hospital settings, how they function and how they can

improve processes is of utmost relevance for the global am-

bition to provide respectful and safe perinatal hospital care

for all.

� Our intervention design includes end-user participation and

applies a health system lens to increase the intervention’s

relevance to initiate and support effective and context-

sensitive processes and sustainable improvements.

� We will explicitly merge competency based training and

quality improvement into an integrated approach supported

by cascade mentoring and leadership training.

� New data systems are needed to better understand the

drivers of ill-health and mortality. We will test the feasibility

of a perinatal e-registry in selected hospitals.

Background
There are two million stillbirths globally, and 2.4 mil-

lion newborns die before reaching one month of age

every year [1, 2]. Almost 300,000 women die during

pregnancy and childbirth annually [3]. Evidence-based

care during the intrapartum period, from the onset of

labour to the expulsion of the placenta, carries the

greatest lifesaving potential [4]. The importance to

address hypoxic-ischaemic insults causing long-term

disabilities or perinatal death is increasingly

highlighted [5]. Moreover, this period provides an op-

portunity to prevent 800,000 malnutrition-related

child deaths annually by initiating breastfeeding [6]. It

is considered a central hub for referral and

communication along the continuum of care linking

antenatal, postnatal and child health care [7].

Clear evidence-based guidelines for the provision of

routine and emergency care during the intrapartum

period are established [8–10]. However, evidence sug-

gests that insufficient provider competencies and sub-

standard professional norms rooted in inadequate pre-

service training and malfunctioning processes and opera-

tions constrain the implementation of such guidelines

for maternal and newborn health [11]. Mistreatment of

women is also increasingly highlighted as a major chal-

lenge during the intrapartum period [12].

Quality improvement (QI) and training are proven to

reduce mortality [13, 14]. A recent study from Uganda

and Kenya found that combining training and QI was a

successful strategy to achieve more considerable perinatal

mortality reductions [13]. Two recent reviews concluded

that multi-component strategies addressing several under-

lying factors related to inadequate care have a larger effect

on improving health providers’ practices compared to sin-

gle component strategies [15, 16]. Therefore, there is a

need to test the effectiveness and cost-effectiveness of a

multi-component intervention. Further, it is critical to

understand what can work in different contexts and if it

works, why, through assessing acceptability, adoption, ap-

propriateness, and feasibility of an intervention [14, 17].

In response, we propose developing and evaluating

a comprehensive and multilevel intervention termed

Action Leveraging Evidence to reduce perinatal Mor-

tality and morbidity in sub-Saharan Africa (ALERT).

ALERT will focus on intrapartum care and midwifery

with a health care system strengthening lens. ALERT

specifically targets hospital maternity units and will

include i) end-user participation of women, families,

and midwifery providers to co-design the intervention;

ii) in-service midwifery competency-based training; iii)

empowerment and leadership mentoring of maternity

unit leaders, and iv) QI in the maternity ward, sup-

ported by district-based bi-annual coordination and

accountability meetings (Fig. 1).

Our theory of change can be summarised as fol-

lows. End-user participation built around narratives of
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women, families and midwifery providers is expected

to contribute to embed responsiveness and mutual re-

spect in the training and QI. This should lead to im-

provements in effective communication, respect,

dignity and emotional support. Together with the

training and mentoring, the co-design is expected to

lead to more competent and motivated midwifery

providers, thus providing improved care (e.g., im-

proved foetal monitoring, timely decisions, and emer-

gency and client-centred support during labour). In

addition, immediate breastfeeding, encouraged for all

women - including those experiencing caesarean sec-

tions – contributes to improved bonding, nutrition and

optimal growth and development in early childhood. Fi-

nally, the QI enhances the use of data to make informa-

tion systems more actionable. QI and the district

coordination and accountability mechanism should im-

prove resource allocation efficiency (Fig. 1).

The specific study objectives are:

1. To assess the ALERT intervention’s impact in hospital

maternity units on perinatal and maternal health

outcomes, including women’s experience of care.

2. To evaluate the process of implementation of the

intervention to understand what works for whom

and under what situation.

3. To conduct a cost-effectiveness analysis of the

ALERT intervention.

We hypothesise that ALERT will i) reduce in-facility

early perinatal mortality; ii) reduce perinatal and maternal

morbidity; iii) improve evidence-based practices (immedi-

ate breastfeeding, experience of care); iv) strengthen com-

munication links between primary care and hospitals as

well as ante-, intra-, postnatal and child health care; and v)

strengthen professional exchange networks through men-

toring for sustained learning and action.

Methods: description
Study design

We will use a stepped-wedge cluster-randomised design

with a nested process evaluation based on realist evalu-

ation [18] to evaluate the process of implementation of

ALERT to understand what works for whom and under

what conditions [19]. We will also conduct a cost-

effectiveness analysis to inform scalability. The cluster de-

sign was chosen as the intervention will be delivered at

the hospital level. Our clusters are defined as a maternity

ward of a hospital offering caesarean section and blood

transfusion services with a minimum caseload of 2500

births per year. A stepped-wedge design was chosen to

mirror scale-up for policy buy-in and for statistical effi-

ciency as we expect larger cluster-level differences [20]. In

addition, it enables the realist process evaluation and eco-

nomic evaluation to take place in hospitals where we ex-

pect the intervention to be sufficiently mature in the way

it is implemented. This protocol follows CONsolidated

Standards of Reporting Trials (CONSORT) for stepped-

wedge cluster randomised trial (SW-CRT) (Add-

itional file 1) and the Standards for Reporting Implemen-

tation Studies (StaRI) (Additional file 2).

Context

ALERT will be implemented in four hospitals in

Benin, Malawi, Tanzania and Uganda. These countries

were purposely selected to allow for a range of health

system characteristics and implementation challenges.

While Malawi, Tanzania and Uganda share many

Fig. 1 ALERT Conceptual Framework
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health system characteristics (strong public health

structures, nurse-midwifery and non-direct entry into

midwifery education), there are also distinct differ-

ences (Table 1). For example, Malawi and Tanzania

have strong task-shifting policies in maternity care

whereby mostly non-physician clinicians perform cae-

sarean sections [22]. In Uganda and Benin, in con-

trast, caesarean sections are performed exclusively by

medical doctors. In Benin, direct entry into midwifery

education is practised and maternity care is thus

largely provided by midwives.

Targeted sites and participants

The trial will commence April 2021 for 30 months

(Fig. 2). Trial hospitals were selected purposely to reflect

the range of facilities and include typical hospitals cur-

rently caring for 30–50% of all births for the respective

country [23]. In March 2020, we consulted with national

Ministries of Health and prepared a list of all hospitals

meeting the selection criteria of i) minimum caseload of

2500 births per year required based on trial sample size

calculation; ii) caesarean section and blood transfusion

services available; iii) preferably located in rural districts;

and iv) consisting of a mix of typical public but also

private-not-for-profit (faith-based) hospitals. We in-

cluded public and private-not-for-profit hospitals to re-

flect the typical landscape of hospitals in sub-Saharan

Africa and improve our results’ generalizability. We then

selected four hospitals in each country (Fig. 3).

The intervention directly targets health care providers

involved in intrapartum care and all women who give

birth in the participating hospitals during the study

period. In this study, the term ‘maternity care providers’

refers to nurses, nurse-midwives, midwives, auxiliary

Table 1 Characteristics of study countries

Benin Malawi Tanzania Uganda

Country-level indicators

Estimated population (in 2020, million) 12.1 20.3 62.8 47.2

Maternal mortality ratio per 100,000 live births (2017) [3] 397 349 524 375

Neonatal mortality rate per 1000 live births (2019) [1] 31 20 20 20

Stillbirth rate per 1000 total births (2019) [2] 20.3 16.3 18.8 17.8

% of live births in health facilities # 83.9% 91.4% 62.6% 73.4%

% of facility births in hospitals ## 35.4% 42.2% 47.8% 47.8%

Annual growth rate in % of births in health facilities (most recent DHS compared to survey
between 2004 and 2006 ##

0.7% 2.5% 2.6% 5.8%

% of all live births by CS # - Poorest v Richest wealth quintile 5.1 1.6–
12.3%

6.1 3.0–
9.1%

5.9 2.4–
15.8%

6.2 2.7–
14.2%

Among live births in health facilities

% checked before discharge after facility births ## 81% 57% 51% 47%

% of all live births by CS# 6.1% 6.3% 9.5% 8.3%

Among live births in hospitals

Neonatal mortality per 1000 live births ## 32.8 35.8 31.8 27.1

% of newborns breastfed within 1 h of birth ## 61.8% 73.1% 54.9% 65.3%

Health system indicators

Doctors /10,000 people population ^ 0.8 (2018) 0.4 (2018) 0.1 (2016) 1.7 (2017)

Nursing cadres /10,000 people population^ 3.9 (2018) 4.3 (2018) 5.8 (2017) 12.4
(2018)

Predominant midwifery provider [21] Midwife Nurse-
midwife

Nurse-
midwife

Midwife

Hospital beds / 10,000 people population^ 5 (2010) 13 (2011) 7 (2010) 5 (2010)

Current health expenditure per capita (USD PPP, 2018)^ 83.2 119.5 112.5 139.3

Out-of-pocket expenditure as % of current health expenditure (201^ 45 11 24 38

User fees for childbirth (vaginal/caesarean)^ Official
fees

No official No official No official

CS caesarean section

# DHS StatCompiler and Survey reports for Demographic and Health Survey data, Benin; 2017–8; Malawi: 2015–16; Tanzania: 2015–16; Uganda: 2016

## Additional analysis of Demographic and Health Survey data, Benin; 2017–8; Malawi: 2015–16; Tanzania: 2015–16; Uganda: 2016

^WHO observer http://apps.who.int/gho/data/node.main.HWFGRP_0020?lang=en
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Fig. 2 ALERT intervention implementation schematic. Light green indicates the comparison cluster. Dark green indicates the cluster is receiving
the intervention. BJ: Benin, MW: Malawi, TZ: Tanzania, UG: Uganda

Fig. 3 Map of the ALERT countries with key indicators for the selected study hospitals. CS: Caesarean section
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staff and medically trained staff such as obstetricians

working in the maternity ward at one of the study facil-

ities. Women will be eligible if they give birth to a new-

born weighing ≥1000 g, which is a proxy for viable

gestational age in settings with poor gestational age

measurement. Women who gave birth in another loca-

tion but receive care in the hospital after childbirth will

not be included in the study as our intervention targets

the intrapartum period.

The intervention

Intervention development was conceived in response to

the SC1-BHC-19-2019 call from the European Commis-

sion to innovate and evaluate interventions to bridge the

knowledge-do gap to improve health during the first

1000 days of life. Further, our intervention links to the

2030 Sustainable Development Goal agenda [24] and the

Survive, Thrive, Transform aspirations of the United Na-

tions [25].

The ALERT intervention focuses explicitly on the key

elements of intrapartum care of i) admission, labour

monitoring; ii) immediate maternal and newborn care;

and iii) readiness and care for complications (Add-

itional file 3). Thus, ALERT will cover all stages of

labour, biologically effective interventions (such as ap-

propriate admission, foetal monitoring, emergency pre-

paredness like reducing time from decision to perform a

caesarean section) and improving experience of care

(such as promoting companionship and communication

in the maternity wards).

Our intervention is based on previous research in con-

ceptualising and evaluating care QI and training inter-

ventions [14, 26, 27] and learning from the large Safe

Childbirth Checklist trial in India [28]. Key intervention

elements are continuous training and QI based on the

assumption that the combination of these two is needed

to address the underlying causes of inconsistent imple-

mentation of evidence-based practices.

Further, intervention development and adaptation rely

on end-user participation to consider women, families,

and health providers’ perspectives [29]. The design pays

attention to the experience of interaction between

people and health systems. Understanding health sys-

tems responsiveness offers an opportunity to adapt care

to changing clients/patients’ needs, promote women’s

access to effective interventions and improve the quality

of health services, ultimately leading to better health

outcomes [30].

The intervention will include several training modules

based on competency-based methodology and using the

Laerdal Global health Mama Birthie low-cost models

[31]. The training will be made available to maternity

providers, similar to the successful Helping Mothers and

Babies Survive modules [27].

Mentorship is increasingly recognised as an effective

strategy to improve healthcare quality, either as part of

QI bundles or as a stand-alone intervention [32, 33].

The ALERT mentoring and leadership training interven-

tion component will use a cascade approach with i) in-

facility clinical mentors linked to the QI approach and

training; ii) mentorship from in-country ALERT staff for

the head of the maternity unit; and iii) mentoring within

the international ALERT team. Mentoring will address

individual professional attitudes, inter-professional col-

laboration (teamwork), leadership strengthening for re-

source negotiations, and other aspects.

The QI intervention aims to i) support the consistent

implementation of the trainings provided; ii) address oper-

ational deficiencies identified during the formative re-

search as part of the end-user participation strategies; and

iii) support linkages between established maternal death

review teams as well as other hospital improvement struc-

tures. We will use standard Plan-Do-Study-Act method-

ology. Data for follow-up will come from the perinatal e-

registry or registers adapted to the type of data.

Implementation strategy

The intervention will be delivered by maternity care pro-

viders in the study hospitals and supported by our research

teams who are based in national universities and well-

placed to deliver training and engage with supporting QI

approaches. Local hospital-based training and management

resources will be mobilized and integrated. To support the

ALERT intervention’s institutionalisation and sustainability,

there must be strong leadership from the districts and col-

laboration with the Ministries of Health, training institu-

tions, and integration into existing QI structures in each

country. We further linked our training approach to train-

ing resources within the countries, thus trainers of trainers

as available at national and subnational level.

In line with Juran’s trilogy and the WHO, we concur

that promoting the combination of quality planning,

control and improvement allows for more sustainable

interventions [34]. The QI intervention will be informed

by the collaborative QI approach [35] and will explicitly

link to QI approaches already implemented in the facil-

ities. To bolster knowledge, an adapted QI refresher

training will be provided including the PDSA and

problem-solving methods. Bottlenecks identified during

the health facility assessment, operational deficiencies

identified during the ALERT competency-based training

sessions, and recommendations arising from the mater-

nal death reviews will be the target of PDSA cycles ad-

dressed by the QI team. The hospital-based QI team will

be supported by our research team and the head of the

maternity unit to develop and implement feasible, small

scale solutions.
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We recognise the barriers described to consistent imple-

mentation of QI particularly in resource-poor and under-

staffed settings [14, 36, 37]. PDSA cycles, although widely

used, have been associated with limited effects [26, 38].

With this in mind, we plan to make adaptations to the col-

laborative QI approach in order to increase the effective-

ness of the ALERT QI package (see Table 2 in additional

file 3). By explicitly linking to the existing QI structures

including perinatal audit and management, we aim to ease

implementation and improve potential scalability [41, 42].

The mentoring approach linking to central national insti-

tutions is expected to improve accountability to support

the structured and regular implementation of QI and

thereby the needed control aspect as well as the link to the

local management structures. The end-user participation

element of the intervention design will allow the incorpor-

ation of quality planning which the WHO is now propos-

ing as an essential component of QI [38].

Methods: evaluations

This study includes three evaluations; 1) stepped-wedge

trial; 2) realist process evaluation and 3) economic evalu-

ation. The methods for each are described below.

Stepped-wedge trial

Outcomes

Our primary outcome is in-facility early perinatal mor-

tality defined as in-facility (fresh) stillbirth and 24-h

neonatal mortality. Selected secondary and process out-

comes are listed in Table 2. For a sub-sample of births,

we will use lactate measurement using a simple point-

of-care test (Nova Biomedical, StatStrip Xpress-I lactate)

to obtain an objective measurement of hypoxic-

ischaemic insults to be used in conjunction with the

more subjective APGAR score due to interrater differ-

ences. It is suggested that lactate provides good predict-

ive values on hypoxic-ischaemic insults as conventional

pH measurement and base excess [43, 44]. Breastfeeding

initiation will be assessed using information recorded in

the perinatal e-registry and women’s reports at the time

of discharge will be integrated into the exit interviews to

determine responsiveness and experience of

mistreatment.

Method of data collection

The primary and secondary outcome data will be col-

lected through a perinatal e-registry and exit interviews

with women being discharged following childbirth. The

perinatal e-registry will include standard indicators of

pregnancy risks and care received during the antenatal

and perinatal period. The indicators were informed by

similar clinical data collection in the European Union

[45] and Tanzania [46]. We will support standardised

admission and follow-up case notes to improve continu-

ous documentation during care provision. After short

training sessions facilitated by research staff, data will be

Table 2 Primary and secondary outcome indicators

Primary outcome indicators Definition Methods to obtain outcome

Fresh Stillbirth rate Number of fresha stillbirths of at least 1000 g expressed per 1000 live and
stillbirths

Perinatal e-registry

In-facility early perinatal
mortality

Number of fresh stillbirths (as above) and up-to discharge neonatal deaths per
1000 live and stillbirths (composite indicator)

Perinatal e-registry

Secondary outcomes

Hypoxic-ischaemic event
rate

No of neonates with APGAR < 7 at 5 min per 1000 live and stillbirths Perinatal e-registry

Hypoxic-ischaemic event
rate

Umbilical cord lactate of > 5.5 mmolb per 1000 live and stillbirths Perinatal e-registry, (sub-sample)

Neonatal seizures No of neonates diagnosed with seizures per 1000 live and stillbirths Perinatal e-registry

Caesarean section rate (%) No of caesarean section per 100 live and stillbirths Perinatal e-registry

Severe maternal morbidity No of women with morbiditiesc per 1000 live and stillbirths Perinatal e-registry

Responsiveness (%) Validated questionnaire [39] (% score) per 100 live and stillbirths Survey among women at
discharge (exit interviews)

Mistreatment (%) Proportion of women reporting mistreatment per 100 live and stillbirths Survey among women at
discharge (exit interviews)

Process indicators (selected)

Detection of foetal distress No. of detected foetal distress events per 100 deliveries defined by FIGO [40] Perinatal e-registry

Decision-to-birth time for
caesarean section

Median time (minutes) between decision to do a caesarean section to the birth
of the baby

Perinatal e-registry

aFresh stillbirth is defined a stillbirth that happened during labour at the respective facility, thus where the foetal heartbeat was positive at admission; bThe cut-off

level may be revised based on data from an ongoing study in Uganda and validation work; cSevere maternal morbidity will be defined using pragmatic criteria of

major interventions (hysterectomy, laparotomy, blood transfusion, admission to intensive care unit or referral to higher level facility)
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entered continuously in the maternity ward by midwifery

staff or data clerks (based on country preference). Exit

interviews will be administered by research staff every

six months during the implementation period (six time

points) to 50 randomly selected women who had given

birth in each hospital. To assess responsiveness and mis-

treatment, we will use a recently validated questionnaire

with some adaptations [47].

Data management

The ALERT perinatal e-registry will provide primary

and some secondary outcomes and will be implemented

in all study hospitals. All women who meet the eligibility

criteria will be included. The perinatal e-registry data

will be entered on the maternity ward using the Re-

search Electronic Data Capture (REDCap) platform

available on tablets or computers [48]. The programme

will have inbuilt ranges and branching logic pro-

grammed to improve data quality. Monthly data check-

ing and feedback to providers will also be implemented.

Weekly paper-based summary sheets will be used to

check data completeness, and double-entry of data for

10% of the records will be done by an external facility

supervisor. Supervision structures will include in-

hospital supervision by an external resource to the

maternity ward and by an ALERT research team data

manager.

Sample size

The Hemming et al. formula for stepped-wedge trials

was used to calculate the study’s power [49]. We used

intra-cluster correlation coefficients for stillbirth and

neonatal mortality from a study in Malawi [50] and ma-

ternal morbidity from a recent trial [51]. The inclusion

of 16 hospitals, each with at least 2500 births per year,

will give sufficient power (75–80%) to detect a 25% re-

duction among in-facility early perinatal mortality with

baseline rates between 1.4 to 2.0% and 95%-confidence

intervals. We also have sufficient power to assess several

secondary outcomes, including maternal morbidity

(Additional file 4).

Randomisation

Randomisation will be stratified by country to ensure

that hospitals are randomly selected and enrolled in six-

monthly steps (four hospitals in four steps) in each

country. Randomisation was performed by a statistician,

independent from the implementation team, once the

hospitals had consented to participate in the study. As

with all training and QI interventions, we cannot blind

participants (hospitals) to the intervention. However,

women and families might not be aware of the exact

step in the implementation of ALERT at the hospital

where they give birth.

Statistical methods

The statistical analysis will be “intention-to-treat”, com-

paring ALERT intervention clusters (hospital maternity

wards) with comparison clusters where care is provided

according to national standards. We will define a “transi-

tion” period of two weeks during which the intervention

is provided and adopted by the respective hospitals.

We will use descriptive analysis to review the trends

using interrupted time series analysis from the 30

months of data collection through the perinatal e-

registry [52]. Seasonal variations will be described (e.g.

birth weight and neonatal mortality) [53, 54]. While

secular declines in stillbirths and early neonatal mortal-

ity have been slow in the past; we expect annual declines

of at least 2% [55]. We will review secular trends over

strata (countries) and clusters (hospitals) and estimate

the heterogeneity of the effects across clusters as advised

by Hemming et al. [56]

Considering the limited number of clusters, we will

use generalised estimating equations (GEE) adjusting for

clusters and for the small sample [57]. We will adjust for

clustering, time-trends and the sequence of inclusion of

hospitals [56] and other methods to perform small-

sample adjustments [58].

Sub-group analysis

Additional sub-group analysis by stratification on select

covariates such as birth weight, mode of delivery, time of

delivery and type of outcomes will be conducted based

on the power and sample size plausibility.

The realist process evaluation

We will assess how the intervention works by assessing

how actors take up and implement the intervention

components based on mechanisms that are triggered in

specific contexts to generate the outcomes. We will ana-

lyse the differential effects of interventions in the ALERT

settings: why is an intervention successful in one setting

but perhaps without effect in another? The evaluation is

structured along the realist research cycle [59], which

starts with the development of an initial programme the-

ory (Fig. 4).

The initial programme theory will be developed based

on the ALERT theory of change, a review of the most

current literature and discussions with ALERT re-

searchers. We will adopt a multiple embedded case

study design to test the initial theory. In each country,

we will select one hospital where the ALERT interven-

tion is implemented at step 1 of the stepped wedge de-

sign and a second hospital involved in step 3. This

phased recruitment of facilities will enable us to assess

how the length of exposure to the intervention and

changes over time influence observed outcomes. Select-

ing two hospitals per country will allow for cross-case
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comparison and identifying how mechanisms play out

differently in different hospital-specific contexts. In each

hospital, data will be collected on the implementation of

the intervention, the context, the actors and the pro-

cesses triggered by the intervention through a document

review and interviews with (1) hospital managers, heads

of maternity, midwives and district directors of health,

and (2) mothers and families. We will also draw upon

data from other work packages and participatory reflec-

tion sessions at ALERT consortium meetings. Audio-

recordings will be done on devices which allow data en-

cryption and in case this is not possible, recordings will

be immediately transferred to a computer where data

can be encrypted. All recordings will be verbatim tran-

scribed and translated to English where needed. All tran-

scripts will be entered in a NVIVO database and

pseudo-anonymized to the highest degree possible using

identifiers and codes for key variables. The ICAMO

heuristic will be used in the data analysis [60]. The data

will first be categorised using the intervention-actor-

context-mechanism-outcome configuration. Next, a ret-

roduction approach will be adopted, whereby explana-

tions for the observed outcomes are identified by

looking into the mechanisms, actual intervention modal-

ities, actors and context elements. In-case and cross-case

analysis will allow for the formulation of the ‘final’

programme theory, which will indicate what it is about

the ALERT intervention that works for whom and in

which circumstances. This will inform recommendations

for scaling up the intervention and tailoring it to differ-

ent contexts.

The economic evaluation

Closely linked with the realist and effect evaluation will

be an economic evaluation of the ALERT intervention.

According to Drummond et al., economic evaluation is

defined as “the comparative analysis of alternative

courses of action in terms of both their costs and conse-

quences” [61]. We propose to evaluate the economic im-

pact of the ALERT intervention by conducting cost-

effectiveness analysis, focusing on the mature

intervention implemented in step three hospitals. The

incremental cost-effectiveness ratio (ICER) will focus on

the net costs per one reduction in stillbirth and in-

facility perinatal mortality. We will utilise the Consoli-

dated Health Economic Evaluation Reporting Standards

(CHEERS) to optimise the reporting of our evaluation

[62].

Dissemination

We will follow the European Union’s open-access policy

and strive to make all ALERT training modules, reports,

and scientific articles publicly accessible. We will utilise

the following dissemination channels: leaflets, a website

(alert.ki.se), workshops and meetings at the local (dis-

trict) and national level, conference presentations (local,

national, and international), and peer-reviewed publica-

tions and reports. Key stakeholders, including the study

participants (i.e., end-users), Ministry of Health policy-

makers, and other stakeholders interested in improving

maternal and child health will be proactively sought out,

and findings from the study shared.

Discussion
Innovation and potential impact

We will test an innovative multi-component intervention

that was carefully conceptualised based on previous re-

search [13, 14], which will be further refined based on

the formative research. The co-design component recog-

nises the need for continuous adaptations of QI, and we

believe this is the first QI initiative in this field explicitly

integrating formal end-user participation. The ALERT

intervention also uses system thinking principles. In sev-

eral settings across sub-Saharan Africa, interventions

and policies to implement (and mainly maintain) the de-

livery of quality maternity care show inconsistent results.

Quality care challenges are increasingly conceptualized

as system-related complex problems.

Our study applies systems thinking by adopting a the-

ory of change approach and implementing a process

evaluation that is based on realist evaluation. It not only

starts its empirical research from existing knowledge

and theories but will also contribute to develop better

theories on implementing QI initiatives in maternal

health. Furthermore, the realist process evaluation allows

for exploring and assessing the complex causal processes

underlying the observed outcomes and identifying the

required context factors. In that sense, it demonstrates

how theory can be used in the three ways described by

Nilsen (2015) [63] (1): to explain how implementation

outcomes are shaped (2), to provide a solid foundation

for evaluation of the implementation of interventions

and (3) to assess and inform the translation of research

findings into policy and practice.

Fig. 4 The realist research cycle [59]
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High maternal and perinatal mortality rates and the

large increases in the proportion of childbirths occur-

ring in health facilities make it paramount to identify

and evaluate interventions aimed at reducing mortal-

ity during birth, especially since relatively simple,

cheap and effective evidence-based interventions are

available. While there is good evidence that single

component interventions improve health workers’

practices and health outcomes, our hypothesis is that

our innovative ALERT package will work synergistic-

ally and lead to larger and sustainable reduction in

in-facility mortality and morbidity. The element of

end-user participation explicitly addresses the need to

adapt QI to the needs in the settings [14]. Our atten-

tion to leadership and mentoring responds to the

findings that more holistic approaches are likely to

lead to more ownership and sustainable changes [36].

We will work in hospitals that operate under resource-

limited conditions. Too few midwifery providers care for

a growing number of women. The lack of professional

midwives is increasingly acknowledged globally [64].

Various pathways in the ALERT intervention aim to

strengthen the quality of intrapartum care and midwifery

with a view on an enabling environment and improved

knowledge management.

In recent years, many resources were committed to

improving access to facility-based births to achieve the

Millennium Development Goal 5 and now the SDGs –

with major success [65]. In view of these developments,

quality of care in these facilities needs to be prioritised.

We believe that quality of care and the resources avail-

able for maternity care must improve as hospitals care

for an ever-increasing proportion of births and emer-

gency referrals. Through stakeholder engagement, we

anticipate that during the implementation of ALERT, re-

sources available to hospitals, such as staff allocation, in-

vestment in physical infrastructure, medicines and

medical supplies and other resources will increase. The

leadership mentoring and quality of care improvement

components of ALERT might contribute to this increase

in resources.

Data collection will take place during the SARS-

CoV-2 pandemic which impacts all kinds of daily life.

This raises the need for innovative adjustments in

terms of learning resources and training. As our

protocol is affected by the COVID-19 pandemic, we

are committed to work on resilient solutions for a

post-pandemic situation. We will add knowledge to

this new situation with appropriate digitalised tech-

nologies with regard to communication, teaching and

evaluation.

Rigorous evaluations of multi-component interven-

tions are needed and will add to the existing body of lit-

erature on what combination of components are best

suited to improve intrapartum quality of care [13]. Since

ALERT is a multi-faceted intervention, each of the com-

ponents will have its own set of implementation

strengths and challenges. There is a need to

contextualize each component and an opportunity to

learn from a feasibility and acceptability perspective

within a multi-country setting. Highlighting the necessity

of measuring what works where and understanding the

acceptability of each of the components in the different

contexts.

Methodological considerations

There are some important methodological consider-

ations for the ALERT trial. Additional variables related

to COVID-19 were incorporated in the data collection

tools after the initial ethics submission and approved by

all institutional review boards as an amendment. The

intervention development will consider the changed real-

ities of providing care during the COVID-19 pandemic

and post-pandemic period.

One could argue that the generalisability of the results

of the stepped wedge study may be limited due to the

small number of health facilities and countries included in

the study. Furthermore, there may be some selection bias,

as the study hospitals are large high-level hospitals that

tend to have more high-risk, complicated pregnancies and

births. However, because of its comparative design, its

building upon existing evidence and theory, and its atten-

tion to context, the realist process evaluation’s empirical

research will provide insights in the conditions that facili-

tate or inhibit the ALERT intervention, thus providing

relevant information to policymakers in other countries.

Neonatal deaths and some important exposure vari-

ables such as gestational age are prone to reporting bias

as ultrasound in early pregnancy is not routinely used.

While we have designed our perinatal e-registry care-

fully, challenges in completeness and quality of docu-

mentation will need to be considered. Exit interviews to

assess responsiveness and mistreatment are challenging

as women might feel pressured to hide negative feelings

and there are social risks in complaining. Differences in

reported negative experiences between facility-based and

community-based assessments have been reported [66].

However, funding limitations do not allow us to conduct

follow-up visits at home. We will carefully train inter-

viewers to limit the social desirability bias.

Stepped-wedge designs are particularly susceptible to

secular changes in the main outcome. Therefore, we will

allow for a longer assessment period than a traditional

parallel-group trial [67]. However, the ALERT trial is

implementing an perinatal e-registry to measure the out-

come variable continuously, thus minimizing this chal-

lenge. We also plan to examine time trends and

seasonality and identify the appropriate method to adjust
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for this. Finally, over the trial 30-month period, other in-

terventions might occur in the hospitals, making it diffi-

cult to disentangle the effect of ALERT.

We believe our comprehensive evaluation using quali-

tative and quantitative methods will provide important

information on the functioning and effects of QI in typ-

ical hospitals in sub-Saharan Africa and will further con-

tribute to the evolving literature on the effects and

processes of QI in maternal and new-born care.

Trial status

Not yet recruiting.

Abbreviations

ALERT: Action Leveraging Evidence to Reduce perinatal morTality and
morbidity; CEA: Cost-effectiveness analysis; ICER: Incremental cost-
effectiveness ratio; QI: Quality Improvement; SDGs: Sustainable Development
Goals; WHO: World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-021-07155-z.

Additional file 1. CONsolidated Standards of Reporting Trials
(CONSORT) for stepped-wedge cluster randomised trial (SW-CRT).

Additional file 2. Standards for Reporting Implementation Studies
(StaRI).

Additional file 3. ALERT intervention description.

Additional file 4. Sample size calculation (ICC, Inter Cluster Coefficient).

Acknowledgements

The ALERT study team is a consortium of researchers and implementers of
eight institutions across Europe, Benin, Malawi, Tanzania and Uganda. This
group developed the ALERT project and is responsible for implementing and
evaluating the multi-faceted intervention. The composition of the group is as
follows.

Authors’ contributions

All authors and members of the ALERT research group participated in
developing the project. The first version of this protocol was drafted by KSA
with input from JA and CH. CH was responsible for the scientific aspects of
the project and the coordination of all work packages. EC and HMA – co-
design of the intervention; MG – repositioning midwifery and designing the
intervention; JPD, CH, LB, KSA – Overcoming systems and implementation
bottlenecks; HK, CH, KSA – perinatal e-Registry; JA and PW – trial design and
management; BM and LB – realist process evaluation design; WVD, KSA and
LB – developing the economic evaluation. The following co-authors were re-
sponsible for adaptation to the corresponding study country: JPD - Benin; EC
- Malawi; ABP - Tanzania; PW - Uganda. All authors provided substantive in-
tellectual contributions to the manuscript. All authors read and approved the
final manuscript. CH, LB, EC, JPD, MG, HK, ABP, and PW obtained the funding
for the project. All authors provided feedback on the manuscript, read and
approved the final manuscript.

Authors’ information

Author Affiliations:

Centre of Excellence for Maternal Newborn and Child Health, Department of
Health Policy Planning and Management, School of Public Health, Makerere
University, Uganda.
Joseph Akuze, Peter Waiswa, Gertrude Namazzi, Josephine Babirye, Philip
Wanduru,
Department of Epidemiology and Population Health, London School of
Hygiene & Tropical Medicine, London, United Kingdom.
Joseph Akuze.
Department of Global Public Health, Karolinska Institutet, Sweden.

Kristi Sidney Annerstedt, Claudia Hanson, Helle Mölsted Alvesson, Nicola
Orsini, Regine Unkels.
Department of Public Health, Institute of Tropical Medicine, Antwerp,
Belgium.
Lenka Benova, Bruno Marchal, Wim Van Damme, Virginia Castellano
Pleguezuelo, Rian Snijders, Therese Delvaux.
College of Medicine, The Centre for Reproductive Health, University of
Malawi, Blantyre, Malawi.
Effie Chipeta, Bianca Kandeya, Razak Mussa, Samuel Meja, William Stones,
Yesaya Z. Nyirenda.
Centre de Recherche en Reproduction Humaine et en Démographie (CERR
HUD), Cotonou, Benin.
Jean-Paul Dossou, Ahossi Angèle Florence Laure, Antoinette Sognonvi,
Armelle Vigan, Banougnin Bolade Hamed, Kéfilath Bello, Christelle Boyi
Metogni, Gisele Houngbo, Gottfried Agballa, Hashim Hounkpati, Pacos
Gandaho, Schadrac Agbla.
Midwifery Research and Education Unit, Hannover Medical School, Hannover,
Germany.
Mechthild M. Gross and Joanne Welsh.
Aga Khan University, Medical College, Tanzania.
Hussein L. Kidanto, Muzdalifat Abeid, Tumbwene Mwansisya.
Department of Obstetrics and Gynaecology, Muhimbili University of Health
and Allied Sciences, Dar Es Salaam, Tanzania.
Andrea B. Pembe, Fadhlun M Alwy Al-Beity, Zamoyoni Julius.
Department of Clinical Nursing; Muhimbili University of Health and Allied
Sciences, Dar Es Salaam, Tanzania.
Dickson Mkoka, Lilian T. Mselle.
Department of Community Health Nursing; Muhimbili University of Health
and Allied Sciences, Dar Es Salaam, Tanzania.
Beatrice Mwilike.
Department of Paediatrics and Child Health; Muhimbili University of Health
and Allied Sciences, Dar Es Salaam, Tanzania.
Helga Naburi.
Department of Disease Control, London School of Hygiene and Tropical
Medicine, London, United Kingdom.
Claudia Hanson.
Department of Nursing, Makerere University, Kampala, Uganda.
Elizabeth O. Ayebare.
School of Public Health and Community Medicine, Institute of Medicine,
University of Gothenburg, Gothenburg, Sweden.
Ann-Beth Moller.
Data and Safety Monitoring Board (DSMB):

EGA, Institute for Women’s Health, University College London, London,
United Kingdom.
Jennifer Hall.
Department of Medical Sciences, Uppsala University, Uppsala, Sweden.
Erik Lampa.
Department of Obstetrics and Gynecology, School of Medicine, University of
Nairobi, Nairobi, Kenya.
Zahida Qureshi.
ALERT Study Team:

Ahossi Angèle Florence Laure, Andrea B. Pembe, Ann-Beth Nygaard Moller,
Antoinette Sognonvi, Armelle Vigan, Banougnin Bolade Hamed, Beatrice
Mwilike, Kéfilath Bello, Bianca Kandeya, Christelle Boyi Metogni, Bruno Mar-
chal, Claudia Hanson, Dickson Mkoka, Effie Chipeta, Elizabeth Ombeva Aye-
bare, Fadhlun M Alwy Al-Beity, Gertrude Namazzi, Gisele Houngbo, Gottfried
Agballa, Hashim Hounkpatin, Helga Naburi, Helle Mölsted Alvesson, Hussein
L. Kidanto, Jean-Paul Dossou, Joanne Welsh, Joseph Akuze, Josephine
Babirye, Kristi Sidney Annerstedt, Lenka Benova, Lilian Mselle, Mechthild
Gross, Muzdalifat Abeid, Nicola Orsini, Pacos Gandaho, Peter Waiswa, Philip
Wanduru, Razak Mussa, Regine Unkels, Rian Snijders, Samuel Meja, Schadrac
Agbla, Therese Delvaux, Tumbwene Mwansisya, Virginia Castellano Plegue-
zuelo, William Stones, Wim Van Damme, Yesaya Z. Nyirenda, Zamoyoni Julius.
Data and Safety Monitoring Board (DSMB): Jennifer Hall, Erik Lampa, Zahida
Qureshi.
Corresponding author.

Correspondence to Kristi Sidney Annerstedt.

Funding

This study is part of the ALERT-project which is funded by the European
Commission’s Horizon 2020 (No 847824) under a call for Implementation

Akuze et al. BMC Health Services Research         (2021) 21:1324 Page 11 of 14

https://doi.org/10.1186/s12913-021-07155-z
https://doi.org/10.1186/s12913-021-07155-z
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2696-2/email/correspondent/c1/new


research for maternal and child health. The contents of this article are solely
the responsibility of the authors and do not reflect the views of the Euro-
pean Union (EU). This study proposal has been independently peer-reviewed
by the EU. Open Access funding provided by Karolinska Institute.

Availability of data and materials

Quantitative datasets will be cleaned and made openly available in an open
access online repository (Zenodo - https://www.zenodo.org/), after
anonymisation alongside with meta-data, to facilitate data sharing and re-
use. The training materials created during ALERT, publications, reports will be
freely available on the ALERT website and disseminated through the ALERT
networks. Qualitative data will not be made available to researchers outside
the partner institutions. This decision was approved by the EU and is mainly
based on three principles: 1) qualitative data are difficult to interpret or reuse
without extensive knowledge of the context and how it was originally col-
lected (i.e. experience and background of the data collector), 2) with the
small number of hospitals included in the project it would be difficult to
guarantee participants complete anonymity, and 3) the quality of the re-
sponse may differ if participants knew their spoken word would be made
available in an open repository.

Declarations

Ethics approval and consent to participate

Written informed consent will be obtained from each study participant. We
received ethical approval from the local and national institutional review
boards as follows: Karolinska Institutet, Sweden
(Etikprövningsmyndigheten—Dnr 2020–01587). Uganda National Council for
Science and Technology (UNCST)— (HS1324ES). Muhimbili University of
Health And Allied Sciences (MUHAS) Research and Ethics Committee,
Tanzania (MUHAS-REC-04-2020-118) and The Aga Khan University Ethical
Review Committee, Tanzania (AKU/2019/044/fb). College of Medicine
Research and Ethics Committee (COMREC), Malawi—(COMREC P.04/20/3038).
Comité National d’Ethique pour la Recherche en Santé, Cotonou,
Bénin—(83/MS/DC/SGM/CNERS/ST). The Institutional Review Board at the
Institute of Tropical Medicine Antwerp and The Ethics Committee at the
University Hospital Antwerp, Belgium—(ITG 1375/20. B3002020000116).

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Author details
1Centre of Excellence for Maternal Newborn and Child Health, Department
of Health Policy Planning and Management, School of Public Health,
Makerere University, Kampala, Uganda. 2Department of Epidemiology and
Population Health, London School of Hygiene & Tropical Medicine, London,
UK. 3Department of Global Public Health, Karolinska Institutet, Solna, Sweden.
4Department of Public Health, Institute of Tropical Medicine, Antwerp,
Belgium. 5College of Medicine, The Centre for Reproductive Health,
University of Malawi, Blantyre, Malawi. 6Centre de Recherche en
Reproduction Humaine et en Démographie (CERRHUD), Cotonou, Benin.
7Midwifery Research and Education Unit, Hannover Medical School,
Hannover, Germany. 8Aga Khan University, Medical College, Dar es Salaam,
Tanzania. 9Department of Obstetrics and Gynaecology, Muhimbili University
of Health and Allied Sciences, Dar Es Salaam, Tanzania. 10Department of
Disease Control, London School of Hygiene and Tropical Medicine, London,
UK. 11Department of Clinical Nursing, Muhimbili University of Health and
Allied Sciences, Dar Es Salaam, Tanzania. 12Department of Community Health
Nursing, Muhimbili University of Health and Allied Sciences, Dar Es Salaam,
Tanzania. 13Department of Paediatrics and Child Health, Muhimbili University
of Health and Allied Sciences, Dar Es Salaam, Tanzania. 14Department of
Nursing, Makerere University, Kampala, Uganda. 15School of Public Health
and Community Medicine, Institute of Medicine, University of Gothenburg,
Gothenburg, Sweden.

Received: 24 September 2021 Accepted: 11 October 2021

References

1. UN Inter-agency Group for Child Mortality Estimation. Level and Trends in
Child Mortality: Report 2020. New York; 2020.

2. UN Inter-agency Group for Child Mortality Estimation. A Neglected Tradedy:
The global burden of stillbirth. Report 2020. New York, Geneva and
Washintgton: UN Inter-agency Group for Child Mortality Estimation; 2020.

3. WHO, UNICEF, UNFPA, World Bank Group, United Nations Population
Division. Maternal mortality: Levels and trends 2000 to 2017. 2019. https://
www.who.int/reproductivehealth/publications/maternal-mortality-2000-201
7/en/. Accessed 11 Dec 2020.

4. Bhutta ZA, Das JK, Bahl R, Lawn JE, Salam RA, Paul VK, et al. Can available
interventions end preventable deaths in mothers, newborn babies, and
stillbirths, and at what cost? Lancet. 2014;384(9940):347–70. https://doi.org/1
0.1016/S0140-6736(14)60792-3.

5. Ahmed I, Ali SM, Amenga-Etego S, Ariff S, Bahl R, Baqui AH, et al.
Population-based rates, timing, and causes of maternal deaths, stillbirths,
and neonatal deaths in South Asia and sub-Saharan Africa: a multi-country
prospective cohort study. Lancet Glob Health. 2018;6(12):e1297–e308.
https://doi.org/10.1016/S2214-109X(18)30385-1.

6. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M, et al.
Maternal and child undernutrition and overweight in low-income and
middle-income countries. Lancet. 2013;382(9890):427–51. https://doi.org/1
0.1016/S0140-6736(13)60937-X.

7. Kerber K, Graft-Johnson J, Bhutta ZA, Okong P, Starrs A, Lawn J. Continuum
of care for maternal, newborn, and child health: from slogan to service
delivery. Lancet. 2007;370(9595):1358–69. https://doi.org/10.1016/S0140-673
6(07)61578-5.

8. World Health Organization. WHO Recommendations Intrapartum care for a
positive childbirth experience. 2018. http://www.who.int/reproductivehea
lth/publications/intrapartum-care-guidelines/en/. Accessed 29 Mar 2018.

9. Miller S, Abalos E, Chamillard M, Ciapponi A, Colaci D, Comandé D, et al.
Beyond too little, too late and too much, too soon: a pathway towards
evidence-based, respectful maternity care worldwide. Lancet. 2016;
388(10056):2176–92. https://doi.org/10.1016/S0140-6736(16)31472-6. Review.

10. Tunçalp Ӧ, Were WM, MacLennan C, Oladapo OT, Gülmezoglu AM, Bahl R,
et al. Quality of care for pregnant women and newborns—the WHO vision.
Br J Obstet Gynecol. 2015;122(8):1045–9. https://doi.org/10.1111/1471-052
8.13451.

11. Munabi-Babigumira S, Glenton C, Lewin S, Fretheim A, Nabudere H. Factors
that influence the provision of intrapartum and postnatal care by skilled
birth attendants in low- and middle-income countries: a qualitative
evidence synthesis. Cochrane Database Syst Rev. 2017;11(2):CD011558.
https://doi.org/10.1002/14651858.CD011558.pub2.

12. Bohren MA, Vogel JP, Hunter EC, Lutsiv O, Makh SK, Souza JP, et al. The
mistreatment of women during childbirth in health facilities globally: a
mixed-methods systematic review. PLoS Med. 2015;12(6):e1001847. https://
doi.org/10.1371/journal.pmed.1001847.

13. Walker D, Otieno P, Butrick E, Namazzi G, Achola K, Merai R, Otare C, Mubiri
P, Ghosh R, Santos N, Miller L, Sloan NL, Waiswa P, Preterm Birth Initiative
Kenya and Uganda Implementation Research Collaborative. Effect of a
quality improvement package for intrapartum and immediate newborn care
on fresh stillbirth and neonatal mortality among preterm and low-
birthweight babies in Kenya and Uganda: a cluster-randomised facility-
based trial. Lancet Glob Health. 2020;8(8):e1061-e1e70. https://doi.org/10.101
6/S2214-109X(20)30232-1.

14. Zamboni K, Singh S, Tyagi M, Hill Z, Hanson C, Schellenberg J. Effect of
collaborative quality improvement on stillbirths, neonatal mortality and
newborn care practices in hospitals of Telangana and Andhra Pradesh,
India: evidence from a quasi-experimental mixed-methods study.
Implement Sci 2021;16(1). https://doi.org/10.1186/s13012-020-01058-z.

15. Rowe AK, Rowe SY, Peters DH, Holloway KA, Chalker J, Ross-Degnan D.
Effectiveness of strategies to improve health-care provider practices in
low-income and middle-income countries: a systematic review. Lancet
Glob Health. 2018;6(11):e1163–e75. https://doi.org/10.1016/S2214-109X(1
8)30398-X.

16. Rowe AK, Labadie G, Jackson D, Vivas-Torrealba C, Simon J. Improving
health worker performance: an ongoing challenge for meeting the

Akuze et al. BMC Health Services Research         (2021) 21:1324 Page 12 of 14

https://www.zenodo.org/
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://doi.org/10.1016/S0140-6736(14)60792-3
https://doi.org/10.1016/S0140-6736(14)60792-3
https://doi.org/10.1016/S2214-109X(18)30385-1
https://doi.org/10.1016/S0140-6736(13)60937-X
https://doi.org/10.1016/S0140-6736(13)60937-X
https://doi.org/10.1016/S0140-6736(07)61578-5
https://doi.org/10.1016/S0140-6736(07)61578-5
http://www.who.int/reproductivehealth/publications/intrapartum-care-guidelines/en/
http://www.who.int/reproductivehealth/publications/intrapartum-care-guidelines/en/
https://doi.org/10.1016/S0140-6736(16)31472-6
https://doi.org/10.1111/1471-0528.13451
https://doi.org/10.1111/1471-0528.13451
https://doi.org/10.1002/14651858.CD011558.pub2
https://doi.org/10.1371/journal.pmed.1001847
https://doi.org/10.1371/journal.pmed.1001847
https://doi.org/10.1016/S2214-109X(20)30232-1
https://doi.org/10.1016/S2214-109X(20)30232-1
https://doi.org/10.1186/s13012-020-01058-z
https://doi.org/10.1016/S2214-109X(18)30398-X
https://doi.org/10.1016/S2214-109X(18)30398-X


sustainable development goals. BMJ. 2018;362:k2813. https://doi.org/10.113
6/bmj.k2813.

17. Siddiqi K, Newell J, Robinson M. Getting evidence into practice: what works
in developing countries? Int J Qual Health Care. 2005;17(5):447–54. https://
doi.org/10.1093/intqhc/mzi051.

18. Marchal B, Kegels G, Van Belle S. Realist evaluation in health policy and
systems research: theory incarnate. In: Emmel N, Greenhalgh J, Manzano A,
Monaghan M, Dalkin S, editors. Doing realist research. London: Sage
Publication; 2018.

19. Puchalski Ritchie LM, Khan S, Moore J. al. e. Low- and middle-income
countries face many common barriers to implementation of maternal
health evidence products. J Clin Epidemiol. 2016;76(2016):229–37. https://
doi.org/10.1016/j.jclinepi.2016.02.017.

20. Hemming K, Haines TP, Chilton PJ, Girling AJ, Lilford RJ. The stepped wedge
cluster randomised trial: rationale, design, analysis, and reporting. Br Med J.
2015;350(feb06 1):h391. https://doi.org/10.1136/bmj.h391.

21. UNFPA, ICM, WHO. The state of the world's midwifery. A universal pathway.
A women's right to health. 2014. https://www.unfpa.org/sites/default/files/
pub-pdf/EN_SoWMy2014_complete.pdf. Accessed 27 Mar 2019.

22. Mullan F, Frehywot S. Non-physician clinicians in 47 sub-Saharan African
countries. Lancet. 2007;370(9605):2158–63. https://doi.org/10.1016/S0140-
6736(07)60785-5.

23. Hanson C, Munjanja S, Binagwaho A, Vwalika B, Pembe AB, Jacinto E, et al.
National policies and care provision in pregnancy and childbirth for twins in
eastern and southern Africa: a mixed-methods multi-country study. PLoS
Med. 2019;16(2):e1002749. https://doi.org/10.1371/journal.pmed.1002749.

24. United Nations. Sustainable development goals. 2015. https://sustaina
bledevelopment.un.org/sdgs. Accessed 18 Feb 2021.

25. Every Woman Every Child, United Nations. Every woman every Child‘s
global strategy for Women’s, Children’s and adolescents’ health 2016–2013.
2017. https://www.everywomaneverychild.org/ ().

26. Waiswa P, Manzi F, Mbaruku G, et al. Effects of the EQUIP quasi-
experimental study testing a collaborative quality improvement approach
for maternal and newborn health care in Tanzania and Uganda. Implement
Sci. 2017;12(1):89. https://doi.org/10.1186/s13012-017-0604-x.

27. Alwy Al-beity F, Pembe A, Hirose A, et al. Effect of the competency-based
helping mothers survive bleeding after birth (HMS BAB) training on
maternal morbidity: a cluster-randomised trial in 20 districts in Tanzania.
BMJ Glob Health. 2019;4(2):e001214. https://doi.org/10.1136/bmjgh-2018-
001214.

28. Semrau KEA, Hirschhorn LR, Marx Delaney M, Singh VP, Saurastri R, Sharma
N, et al. Outcomes of a coaching-based WHO safe childbirth checklist
program in India. N Engl J Med. 2017;377(24):2313–24. https://doi.org/10.1
056/NEJMoa1701075.

29. Greenhalgh T. Health evidence network synthesis report 49. Cultural context
of health: the use of narrative research in the health sector: the World
Health Organization. Regional Office for Europe; 2016.

30. Mirzoev T, Kane S. What is health systems responsiveness? Review of
existing knowledge and proposed conceptual framework. BMJ Glob Health.
2017;2(4):e000486. https://doi.org/10.1136/bmjgh-2017-000486.

31. Laerdal Medical. MamaBirthie. https://laerdal.com/se/products/simulation-tra
ining/obstetrics-paediatrics/mamabirthie/. Accessed 18 Feb 2021.

32. Magge H, Anatole M, Cyamatare FR, Mezzacappa C, Nkikabahizi F,
Niyonzima S, et al. Mentoring and quality improvement strengthen
integrated management of childhood illness implementation in rural
Rwanda. Arch Dis Child. 2015;100(6):565–70. https://doi.org/10.1136/a
rchdischild-2013-305863.

33. Manzi A, Magge H, Hedt-Gauthier BL, Michaelis AP, Cyamatare FR,
Nyirazinyoye L, et al. Clinical mentorship to improve pediatric quality of care
at the health centers in rural Rwanda: a qualitative study of perceptions and
acceptability of health care workers. BMC Health Serv Res. 2014;14(1):275.
https://doi.org/10.1186/1472-6963-14-275.

34. World Health O. Quality health services: a planning guide. Geneva: World
Health Organization; 2020.

35. Kilo CM. A framework for collaborative improvement: Lessions from the
Institute for Healthcare Improvement's breakthrough series. Quality
Management in Health Care. 1998;6(4):1–13. https://doi.org/10.1097/0001
9514-199806040-00001.

36. Zamboni K, Baker U, Tyagi M, Schellenberg J, Hill Z, Hanson C. How and
under what circumstances do quality improvement collaboratives lead to

better outcomes? A systematic review. Implement Sci. 2020;15(1). https://
doi.org/10.1186/s13012-020-0978-z.

37. Moore GF, Evans RE, Hawkins J, Littlecott H, Melendez-Torres GJ, Bonell C,
et al. From complex social interventions to interventions in complex social
systems: future directions and unresolved questions for intervention
development and evaluation. Evaluation. 2019;25(1):23–45. https://doi.org/1
0.1177/1356389018803219.

38. Larson E, Mbaruku GM, Cohen J, Kruk ME. Did a quality improvement
intervention improve quality of maternal health care? Implementation
evaluation from a cluster-randomized controlled study. Int J Qual Health
Care. 2019;32(1):54–63. https://doi.org/10.1093/intqhc/mzz126.

39. Afulani PA, Phillips B, Aborigo RA, Moyer CA. Person-centred maternity care
in low-income and middle-income countries: analysis of data from Kenya,
Ghana, and India. Lancet Glob Health. 2018;7(1):e96–e109. https://doi.org/1
0.1016/S2214-109X(18)30403-0.

40. Lewis D, Downe S. FIGO consensus guidelines on intrapartum fetal
monitoring: intermittent auscultation. Int J Gynecol Obstet. 2015;131(1):9–
12. https://doi.org/10.1016/j.ijgo.2015.06.019.

41. Zamboni K, Schellenberg J, Hanson C, Betran AP, Dumont A. Assessing
scalability of an intervention: why, how and who? Health Policy Plan. 2019;
34(7):544–52. https://doi.org/10.1093/heapol/czz068.

42. Juran JM. The Quality Trilogy. A Universal Approach to Managing for
Quality. ASQC 40th Annual Quality Congress; 1986; Anaheim, California;
1986.

43. Wiberg N, Källén K, Herbst A, Olofsson P. Relation between umbilical cord
blood pH, base deficit, lactate, 5-minute Apgar score and development of
hypoxic ischemic encephalopathy. Acta Obstet Gynecol Scand. 2010;89(10).
https://doi.org/10.3109/00016349.2010.513426.

44. Allanson E, Waqar T, White C, Tunçalp Ö, Dickinson J. Umbilical lactate as a
measure of acidosis and predictor of neonatal risk: a systematic review.
BJOG Int J Obstet Gynaecol. 2017;124(4):584–94. https://doi.org/10.1111/14
71-0528.14306.

45. Euro Peristat. Euro Peristat list of indicators. http://www.europeristat.com/
images/doc/updated%20indicator%20list.pdf. Accessed 4 Aug 2018.

46. Kidanto H, Massawe S, Nystrom L, Lindmark G. Analysis of perinatal
mortality at a teaching hospital in Dar Es Salaam, Tanzania, 1999-2003. Afr J
Reprod Health. 2006;10(2):72–80. https://doi.org/10.2307/30032460.

47. Afulani PA, Diamond-Smith N, Golub G, Sudhinaraset M. Development of a
tool to measure person-centered maternity care in developing settings:
validation in a rural and urban Kenyan population. Reprod Health. 2017;
14(1):118. https://doi.org/10.1186/s12978-017-0381-7.

48. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)--a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42(2):377–81. https://doi.org/10.1016/j.jbi.2008.08.010.

49. Hemming K, Girling A. A menu-driven facility for power and detectable-
difference calculation in stepped-wedge cluster-randomized trials. Stata J.
2014;14(2).

50. Pagel C, Prost A, Lewycka S, Das S, Colbourn T, Mahapatra R, et al.
Intracluster correlation coefficients and coefficients of variation for perinatal
outcomes from five cluster-randomised controlled trials in low and middle-
income countries: results and methodological implications. Trials. 2011;12(1):
151. https://doi.org/10.1186/1745-6215-12-151.

51. Vousden N, Lawley E, Nathan HL, Seed PT, Gidiri MF, Goudar S, et al. Effect
of a novel vital sign device on maternal mortality and morbidity in low-
resource settings: a pragmatic, stepped-wedge, cluster-randomised
controlled trial. Lancet Glob Health. 2019;7(3):e347–e56. https://doi.org/10.1
016/S2214-109X(18)30526-6.

52. Lopez Bernal J, Soumerai S, Gasparrini A. A methodological framework for
model selection in interrupted time series studies. J Clin Epidemiol. 2018;
103:82–91. https://doi.org/10.1016/j.jclinepi.2018.05.026.

53. Strand LB, Barnett AG, Tong S. The influence of season and ambient
temperature on birth outcomes: a review of the epidemiological
literature. Environ Res. 2011;111(3):451–62. https://doi.org/10.1016/j.
envres.2011.01.023.

54. Eriksson L, Nga NT, Hoa DTP, Duc DM, Bergström A, Wallin L, et al. Secular
trend, seasonality and effects of a community-based intervention on
neonatal mortality: follow-up of a cluster-randomised trial in Quang Ninh
province, Vietnam. J Epidemiol Community Health. 2018;72(9):776–82.
https://doi.org/10.1136/jech-2017-209252.

Akuze et al. BMC Health Services Research         (2021) 21:1324 Page 13 of 14

https://doi.org/10.1136/bmj.k2813
https://doi.org/10.1136/bmj.k2813
https://doi.org/10.1093/intqhc/mzi051
https://doi.org/10.1093/intqhc/mzi051
https://doi.org/10.1016/j.jclinepi.2016.02.017
https://doi.org/10.1016/j.jclinepi.2016.02.017
https://doi.org/10.1136/bmj.h391
https://www.unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/EN_SoWMy2014_complete.pdf
https://doi.org/10.1016/S0140-6736(07)60785-5
https://doi.org/10.1016/S0140-6736(07)60785-5
https://doi.org/10.1371/journal.pmed.1002749
https://sustainabledevelopment.un.org/sdgs
https://sustainabledevelopment.un.org/sdgs
https://www.everywomaneverychild.org/
https://doi.org/10.1186/s13012-017-0604-x
https://doi.org/10.1136/bmjgh-2018-001214
https://doi.org/10.1136/bmjgh-2018-001214
https://doi.org/10.1056/NEJMoa1701075
https://doi.org/10.1056/NEJMoa1701075
https://doi.org/10.1136/bmjgh-2017-000486
https://laerdal.com/se/products/simulation-training/obstetrics-paediatrics/mamabirthie/
https://laerdal.com/se/products/simulation-training/obstetrics-paediatrics/mamabirthie/
https://doi.org/10.1136/archdischild-2013-305863
https://doi.org/10.1136/archdischild-2013-305863
https://doi.org/10.1186/1472-6963-14-275
https://doi.org/10.1097/00019514-199806040-00001
https://doi.org/10.1097/00019514-199806040-00001
https://doi.org/10.1186/s13012-020-0978-z
https://doi.org/10.1186/s13012-020-0978-z
https://doi.org/10.1177/1356389018803219
https://doi.org/10.1177/1356389018803219
https://doi.org/10.1093/intqhc/mzz126
https://doi.org/10.1016/S2214-109X(18)30403-0
https://doi.org/10.1016/S2214-109X(18)30403-0
https://doi.org/10.1016/j.ijgo.2015.06.019
https://doi.org/10.1093/heapol/czz068
https://doi.org/10.3109/00016349.2010.513426
https://doi.org/10.1111/1471-0528.14306
https://doi.org/10.1111/1471-0528.14306
http://www.europeristat.com/images/doc/updated%20indicator%20list.pdf
http://www.europeristat.com/images/doc/updated%20indicator%20list.pdf
https://doi.org/10.2307/30032460
https://doi.org/10.1186/s12978-017-0381-7
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1186/1745-6215-12-151
https://doi.org/10.1016/S2214-109X(18)30526-6
https://doi.org/10.1016/S2214-109X(18)30526-6
https://doi.org/10.1016/j.jclinepi.2018.05.026
https://doi.org/10.1016/j.envres.2011.01.023
https://doi.org/10.1016/j.envres.2011.01.023
https://doi.org/10.1136/jech-2017-209252


55. Kujala S, Waiswa P, Kadobera D, Akuze J, Pariyo G, Hanson C. Trends and
risk factors of stillbirths and neonatal deaths in eastern Uganda (1982–2011):
a cross-sectional, population-based study. Tropical Med Int Health. 2017;
22(1):63–73. https://doi.org/10.1111/tmi.12807.

56. Hemming K, Taljaard M, Forbes A. Analysis of cluster randomised stepped
wedge trials with repeated cross-sectional samples. Trials. 2017;18(1):101.
https://doi.org/10.1186/s13063-017-1833-7.

57. Hussey MA, Hughes JP. Design and analysis of stepped wedge cluster
randomized trials. Contemp Clin Trials. 2007;28(2):182–91. https://doi.org/1
0.1016/j.cct.2006.05.007.

58. Fay MP, Graubard BI. Small-sample adjustments for Wald-type tests using
Sandwich estimators. Biometrics. 2001;57(4):1198–206. https://doi.org/1
0.1111/j.0006-341X.2001.01198.x.

59. Marchal B, Van Belle S, Van Olmen J, Hoerée T, Kegels G. Is realist evaluation
keeping its promise? A review of published empirical studies in the field of
health systems research. Evaluation. 2012;18(2):192–212. https://doi.org/1
0.1177/1356389012442444.

60. Marchal B, Kegels G, Van Belle S. Theory and realist methods. In: Emmel N,
Greenhalgh J, Manzano A, Monaghan M, Dalkin S, editors. Doing Realist
Research: SAGE Publications; 2018. p. 79–90. https://doi.org/10.4135/978152
6451729.n6.

61. Drummond M, Sculpher M, Claxton K, Stoddart G, Torrance G. Methods for
economic evaluation of health care programmes. Forth ed. Oxford: Oxford
University Press; 2015.

62. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D,
et al. Consolidated health economic evaluation reporting standards
(CHEERS) statement. Value Health. 2013;16(2):e1–5. https://doi.org/10.1016/j.
jval.2013.02.010.

63. Nilsen P. Making sense of implementation theories, models and frameworks.
Implement Sci. 2015;10(1):53. https://doi.org/10.1186/s13012-015-0242-0.

64. Nove A, Friberg IK, De Bernis L, et al. Potential impact of midwives in
preventing and reducing maternal and neonatal mortality and stillbirths: a
lives saved tool modelling study. Lancet Glob Health. 2021;9(1):e24–32.
https://doi.org/10.1016/S2214-109X(20)30397-1.

65. Montagu D, Sudhinaraset M, Diamond-Smith N, et al. Where women go to
deliver: understanding the changing landscape of childbirth in Africa and
Asia. Health Policy Plan. 2017. https://doi.org/10.1093/heapol/czx060. [Epub
ahead of print].

66. Kruk ME, Kujawski S, Mbaruku G, Ramsey K, Moyo W, Freedman L.
Disrespectful and abusive treatment during facility delivery in Tanzania: a
facility and community survey. Health Pol Plan. 2014;33(1):1–8. https://doi.
org/10.1093/heapol/czu079.

67. Hargreaves JR, Copas AJ, Beard E, Osrin D, Lewis JJ, Davey C, et al. Five
questions to consider before conducting a stepped wedge trial. Trials. 2015;
16(1):350. https://doi.org/10.1186/s13063-015-0841-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Akuze et al. BMC Health Services Research         (2021) 21:1324 Page 14 of 14

https://doi.org/10.1111/tmi.12807
https://doi.org/10.1186/s13063-017-1833-7
https://doi.org/10.1016/j.cct.2006.05.007
https://doi.org/10.1016/j.cct.2006.05.007
https://doi.org/10.1111/j.0006-341X.2001.01198.x
https://doi.org/10.1111/j.0006-341X.2001.01198.x
https://doi.org/10.1177/1356389012442444
https://doi.org/10.1177/1356389012442444
https://doi.org/10.4135/9781526451729.n6
https://doi.org/10.4135/9781526451729.n6
https://doi.org/10.1016/j.jval.2013.02.010
https://doi.org/10.1016/j.jval.2013.02.010
https://doi.org/10.1186/s13012-015-0242-0
https://doi.org/10.1016/S2214-109X(20)30397-1
https://doi.org/10.1093/heapol/czx060
https://doi.org/10.1093/heapol/czu079
https://doi.org/10.1093/heapol/czu079
https://doi.org/10.1186/s13063-015-0841-8


Topic Item no Checklist item Page no

Title and abstract

1a Identi"cation as a SW-CRT in the title.

1b Structured summary of trial design, methods, results, and conclusions  
(see separate SW-CRT checklist for abstracts).

Introduction

Background and  
objectives

2a Scienti"c background. Rationale for using a cluster design and rationale for 
using a stepped wedge design.

2b Speci"c objectives or hypotheses.

Methods

Trial design 3a Description and diagram of trial design including de"nition of cluster, number 
of sequences, number of clusters randomised to each sequence, number of 
periods, duration of time between each step, and whether the participants  
assessed in di%erent periods are the same people, di%erent people, or a 
mixture.

3b Important changes to methods a&er trial commencement (such as eligibility 
criteria), with reasons.

Participants 4a Eligibility criteria for clusters and participants.

4b Settings and locations where the data were collected.

Interventions ( The intervention and control conditions with su)cient details to allow  
replication, including whether the intervention was  maintained or repeated, 
and whether it was delivered at the cluster level, the individual participant 
level, or both.

Outcomes 6a Completely de"ned prespeci"ed primary and secondary outcome measures, 
including how and when they were assessed.

6b Any changes to trial outcomes a&er the trial commenced, with reasons.

Sample size 7a How sample size was determined. Method of calculation and relevant  
parameters with su)cient detail so the calculation can be replicated.  
Assumptions made about correlations between outcomes of participants  
from the same cluster. (see separate checklist for SW-CRT sample size items).

7b When applicable, explanation of any interim analyses and stopping  
guidelines.

Randomisation

Sequence  
generation

,a Method used to generate the random allocation to the sequences of  
treatments.

,b Type of randomisation; details of any constrained randomisation or  
strati"cation, if used.

Allocation  
concealment  
mechanism

- Speci"cation that allocation was based on clusters; description of any  
methods used to conceal the allocation from the clusters until a&er  
recruitment.

Implementation 1.a Who generated the randomisation schedule, who enrolled clusters, and  
who assigned clusters to sequences.

1.b Mechanism by which individual participants were included in clusters  
for the purposes of the trial (such as complete enumeration, random  
sampling; continuous recruitment or ascertainment; or recruitment at a  
"xed point in time), including who recruited or identi"ed participants.

1.c Whether, from whom and when consent was sought and for what; whether  
this di%ered between treatment conditions.

Blinding 11a If done, who was blinded a&er assignment to sequences (eg, cluster level  
participants, individual level participants, those assessing outcomes) and 
how.

11b If relevant, description of the similarity of treatments.

Statistical methods 12a Statistical methods used to compare treatment conditions for primary and 
secondary outcomes including how time e%ects, clustering and repeated 
measures were taken into account.

12b Methods for additional analyses, such as subgroup analyses, sensitivity  
analyses, and adjusted analyses.
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Topic Item no Checklist item Page no

Results

Participant flow  
(a diagram is  
strongly  
recommended)

13a For each treatment condition or allocated sequence, the numbers of clusters 
and participants who were assessed for eligibility, were randomly assigned,  
received intended treatments, and were analysed for the primary outcome 
(see separate SW-CRT flow chart).

13b For each treatment condition or allocated sequence, losses and  
exclusions for both clusters and participants with reasons.

Recruitment 14a Dates de"ning the steps, initiation of intervention, and deviations  
from planned dates. Dates de"ning recruitment and  follow-up for  
participants.

14b Why the trial ended or was stopped.

Baseline data 1( Baseline characteristics for the individual and cluster levels as applicable for 
each treatment condition or allocated sequence.

Numbers analysed 16 The number of observations and clusters included in each analysis for each 
treatment condition and whether the analysis was according to the allocated 
schedule.

Outcomes and 
estimation

17a For each primary and secondary outcome, results for each treatment  
condition, and the estimated e%ect size and its precision (such as -(%  
con"dence interval); any correlations (or covariances) and time e%ects  
estimated in the analysis.

17b For binary outcomes, presentation of both absolute and relative e%ect sizes  
is recommended.

Ancillary analyses 1, Results of any other analyses performed, including subgroup analyses and 
adjusted analyses, distinguishing prespeci"ed from exploratory. 

Harms 1- Important harms or unintended e%ects in each treatment condition (for  
speci"c guidance see CONSORT for harms).

Discussion

Limitations 2. Trial limitations, addressing sources of potential bias, imprecision, and, if 
relevant, multiplicity of analyses.

Generalisability 21 Generalisability (external validity, applicability) of the trial "ndings.  
Generalisability to clusters or individual participants, or both  
(as relevant).

Interpretation 22 Interpretation consistent with results, balancing bene"ts and harms, and 
considering other relevant evidence.

Other information

Registration 23 Registration number and name of trial registry.

Protocol 24 Where the full trial protocol can be accessed, if available.

Funding 2( Sources of funding and other support (such as supply of drugs), and the role 
of funders.

Research ethics 
review

26 Whether the study was approved by a research ethics committee, with  
identi"cation of the review committee(s). Justi"cation for any waiver or  
modi"cation of informed consent requirements.

This checklist has been taken from table 3 in BMJ 2.1,;363:k1614, as a standalone document for readers to print out or "ll in electronically.
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Standards for Reporting Implementation Studies: the StaRI checklist for completion 

The StaRI standard should be referenced as:   Pinnock H, Barwick M, Carpenter C, Eldridge S, Grandes G, Griffiths CJ, Rycroft-Malone J, 

Meissner P, Murray E, Patel A, Sheikh A, Taylor SJC for the StaRI Group.  Standards for Reporting Implementation Studies (StaRI) statement.  

BMJ 2017;356:i6795 

The detailed Explanation and Elaboration document, which provides the rationale and exemplar text for all these items is:  Pinnock H, 

Barwick M, Carpenter C, Eldridge S, Grandes G, Griffiths C, Rycroft-Malone J, Meissner P, Murray E, Patel A, Sheikh A, Taylor S, for the StaRI 

group.  Standards for Reporting Implementation Studies (StaRI). Explanation and Elaboration document. BMJ Open 2017 2017;7:e013318 

Notes:   A key concept of the StaRI standards is the dual strands of describing, on the one hand, the implementation strategy and, on the other, the clinical, healthcare, or 

public health intervention that is being implemented.  These strands are represented as two columns in the checklist. 

The primary focus of implementation science is the implementation strategy 

(column 1) and the expectation is that this will always be completed.    

The evidence about the impact of the intervention on the targeted population 

should always be considered (column 2) and either health outcomes reported or 

robust evidence cited to support a known beneficial effect of the intervention on 

the health of individuals or populations.   

The StaRI standardsrefers to the broad range of study designs employed in implementation science.    Authors should refer to other reporting standards for advice on 

reporting specific methodological features.  Conversely, whilst all items are worthy of consideration, not all items will be applicable to, or feasible within every study. 

 

Checklist item 

Reported 

on page # 

 

Implementation Strategy 

 Reported 

on page # 
 

Intervention 

  “Implementation strategy” refers to how the 

intervention was implemented 

  “Intervention” refers to the healthcare or public health 

intervention that is being implemented. 

Title and abstract 

Title 1 1 Identification as an implementation study, and description of the methodology in the title and/or keywords 

Abstract 2 
3-4 

Identification as an implementation study, including a description of the implementation strategy to be tested, the evidence-

based intervention being implemented, and defining the key implementation and health outcomes. 

Introduction 

Introduction 3 
5-6 

Description of the problem, challenge or deficiency in healthcare or public health that the intervention being implemented aims 

to address. 

Rationale 4 

5-7 

The scientific background and rationale for the 

implementation strategy (including any underpinning 

theory/framework/model, how it is expected to achieve 

its effects and any pilot work). 

5-7 

The scientific background and rationale for the 

intervention being implemented (including evidence 

about its effectiveness and how it is expected to 

achieve its effects). 
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Aims and 

objectives 

5 
7-8 

The aims of the study, differentiating between implementation objectives and any intervention objectives. 

Methods: description 

Design 

 

6 
8 

The design and key features of the evaluation, (cross referencing to any appropriate methodology reporting standards) and any 

changes to study protocol, with reasons 

Context 7 
8-9 

The context in which the intervention was implemented. (Consider social, economic, policy, healthcare, organisational barriers 

and facilitators that might influence implementation elsewhere). 

Targeted 

‘sites’ 

8 

9 

The characteristics of the targeted ‘site(s)’ (e.g 

locations/personnel/resources etc.) for implementation 

and any eligibility criteria. 

10 

The population targeted by the intervention and any 

eligibility criteria. 

Description 

 

9 
13 A description of the implementation strategy 11-12 A description of the intervention 

Sub-groups 

 

10 
N/A 

Any sub-groups recruited for additional research tasks, and/or nested studies are described 

Methods: evaluation 

Outcomes 11 

13 

Defined pre-specified primary and other outcome(s) of 

the implementation strategy, and how they were 

assessed.  Document any pre-determined targets 

13 

Defined pre-specified primary and other outcome(s) of 

the intervention (if assessed), and how they were 

assessed.   Document any pre-determined targets 

Process 

evaluation 

12 16-17 Process evaluation objectives and outcomes related to the mechanism by which the strategy is expected to work 

Economic 

evaluation 

13 17-18 Methods for resource use, costs, economic outcomes 

and analysis for the implementation strategy 

17 Methods for resource use, costs, economic outcomes 

and analysis for the intervention 

Sample size 14 15 Rationale for sample sizes (including sample size calculations, budgetary constraints, practical considerations, data saturation, as 

appropriate) 

Analysis 

 

15 15-16 Methods of analysis (with reasons for that choice) 

Sub-group 

analyses 

16 16 Any a priori sub-group analyses (e.g. between different sites in a multicentre study, different clinical or demographic 

populations), and sub-groups recruited to specific nested research tasks 

Results 



	

	

	 3	

Characteristics 17 
N/A 

Proportion recruited and characteristics of the recipient 

population for the implementation strategy 
N/A 

Proportion recruited and characteristics (if appropriate) 

of the recipient population for the intervention 

Outcomes 18 
N/A 

Primary and other outcome(s) of the implementation 

strategy 
N/A 

Primary and other outcome(s) of the Intervention (if 

assessed) 

Process 

outcomes 

19 
N/A 

Process data related to the implementation strategy mapped to the mechanism by which the strategy is expected to work 

Economic 

evaluation 

20 
N/A 

Resource use, costs, economic outcomes and analysis for 

the implementation strategy 
N/A 

Resource use, costs, economic outcomes and analysis for 

the intervention 

Sub-group 

analyses 

21 
N/A 

Representativeness and outcomes of subgroups including those recruited to specific research tasks 

Fidelity/ 

adaptation 

22 
N/A 

Fidelity to implementation strategy as planned and 

adaptation to suit context and preferences 
N/A 

Fidelity to delivering the core components of 

intervention (where measured) 

Contextual 

changes 

23 
N/A 

Contextual changes (if any) which may have affected outcomes 

Harms 

 

24 
N/A 

All important harms or unintended effects in each group 

Discussion 

Structured 

discussion 

25 
N/A 

Summary of findings, strengths and limitations, comparisons with other studies, conclusions and implications 

Implications 26 

N/A 

Discussion of policy, practice and/or research 

implications of the implementation strategy (specifically 

including scalability) 

N/A 

Discussion of policy, practice and/or research 

implications of the intervention (specifically including 

sustainability) 

General 

Statements 27 
N/A 

Include statement(s) on regulatory approvals (including, as appropriate, ethical approval, confidential use of routine data, 

governance approval), trial/study registration (availability of protocol), funding and conflicts of interest 
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Additional File 3:  

ALERT INTERVENTION DESCRIPTION  

Background		
The ALERT project aims to use end-user participation to tailor a comprehensive intervention to local needs. 

The intervention will be comprised of competency-based training for midwifery care providers, leadership 

mentorship, and quality improvement. Combined, these interventions aim to reduce perinatal morbidity 

and mortality in the four ALERT countries. The intervention was conceptualised taking two recent reviews 

into consideration which concluded that multi-method strategies addressing multiple underlying reasons 

for inadequate care have a larger effect on improving health provider’s adherence to good practices than 

single method strategies.1,2 A recently published study from Uganda and Kenya further provides evidence 

that packaging training together with quality improvement maybe a successful strategy to achieve larger 

reductions in perinatal mortality.3 Our work is also taking learning from evaluating quality improvement 

projects in Tanzania 4,5 and in India.6   

 

The intervention is focusing on medium to large hospital maternity wards. This choice has been made in 

view that hospital-based maternities are providing childbirth care for an increasing number of births in 

Africa. Also, there is much attention to close the quality-gap for maternal and newborn health, 7 and 

facilities with higher caseload and access to emergency obstetric care are better placed to deliver quality 

maternal and newborn care.8 

 

The intervention will focus primarily on maternity care providers defined as nurses, nurse-midwives, 

midwives, auxiliary staff and medically trained staff such as obstetricians working in the maternity ward at 

one of the study facilities. Through our health system lens, we will further link to district and hospital 

managers and other structures supporting quality perinatal care.  

 

The intervention was developed by a research team (the ALERT team) comprised of 1) midwives, 

obstetricians and nursing cadres – all with education and training experience, 2) health systems 

researchers, and 3) implementation science experts.  

The intervention components are developed based on formative research, and include:  

• National context and health facility assessment – to understand the organisational and 

governance structures of the hospital that affect its overall functional status. 

• Interviews with women – to understand women’s perspectives of the care they receive and to 

identify any gaps in care provision.  

• Interviews with midwifery care providers - to generate insights around childbirth and the 

maternity ward setting from the perspective of midwifery care providers. 

• Focus group discussions and/or natural group discussions with companions – to generate insights 

into the experiences of interacting with midwifery care providers from the perspective of those 

acting as women’s companions during the process of labour and birth.  

• Go along methodology with mothers and shadowing of midwifery care providers –observation 

of behaviour, communication and interactions between midwifery care providers and women to 

better understand individual and environmental constraints impacting care. 
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• Midwifery care provider self-administered questionnaire – to identify knowledge levels related 

to intrapartum care. 

• Skills drills sessions with midwifery care providers –to gain an insight into the skills and 

competence of midwifery care providers as they provide intrapartum care. 

Natural group discussions with midwifery care providers following analysis of data collected in the 

formative research phase will allow priority areas of focus to be presented. Midwifery care providers will 

then discuss and identify “change ideas” which can be used to support improved adherence to evidence 

based practice in these areas. 

Initial	theory	of	change	and	synergies	between	components	
The intervention with its four components is thought to act synergistically. This is represented in the initial 

Theory of Change for the intervention (Fig 1). In this theory, four main components interact, namely i) end-

user participation, ii) quality improvement (QI), iii) training of midwifery care providers, iv) mentorship of 

maternity unit leaders. The synergies between the main four components include: end-user participation 

ensures that the needs of women, families and midwifery providers are realised and reflected in the 

training and QI (Fig 2). Better trained and supported midwifery providers will provide better care including 

improved foetal monitoring, emergency and client-centred support during labour. Better skilled and 

empowered midwifery providers will also be better able to make faster decisions, may communicate 

better within the maternity providers’ team and with the women and her family. The training, quality 

improvement and leadership mentoring should enhance this synergistically. Improved processes in the 

hospital leading to timely access to caesarean section or operative vaginal delivery will reduce hypoxic-

ischaemic events and thus reduce stillbirths and neonatal deaths. Improved management of foetal distress 

through change of position, re-hydration or interruption of contractions may reduce the need for 

operative interventions. In addition, immediate breastfeeding is encouraged also for women after 

caesarean section deliveries leading to improved bonding, nutrition and optimal growth and development 

in early childhood. 

 
Figure 1: Initial Theory of Change 
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Figure 2: Synergies between the intervention components 

Tentative	development	of	the	intervention	components:		
A) End-user participation 

End-user participation ensures relevance of 

the specific quality improvement activities 

that will be developed and implemented 

within the ALERT project. During the first 

formative phase, we will collect a diverse set 

of data, based on individual interviews, group 

discussion and observations of provider-

patient interactions in the delivery ward as 

listed above. Based on a heterogeneity 

assessment of the 16 participating hospitals, 

two hospitals in each of the four countries are selected for in-depth data collection.  

Data triangulation of the gender based multi-disciplinary labour wards through interviews with different 

midwifery providers will help us identify the barriers and facilitators of responsiveness and 

professionalism. In parallel, interviews and observations of interactions between women, their 

companions and midwifery providers will provide data on the diversity of ways in which communication 

and support is managed during the process of childbirth. By developing typologies of core moments in 

the care provision such as ways in which women are admitted to the hospital, roles of women’s 

companions, support during labour pain and fear, we will kick-off the process of co-designing the ALERT 

intervention.  

The co-design approach aims to empower providers and patients with a stronger voice in improving 

healthcare quality. It involves borrowing from participatory and user experience design to bring quality 

improvement to healthcare organizations. After setting up the contact with the hospitals and the ALERT 
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consortium and preliminary analysis of the collected qualitative data, we will gather midwifery providers 

and women who gave births at the hospital to: 

(i) discuss the preliminary findings;  

(ii) identify priorities and 

(iii) develop changes that are easy/difficult to implement on a short to medium term basis.  

This co-design process, together with the other parts of the ALERT intervention package, should lead to 

better care processes for women and for providers to reconnect with their core values in midwifery care.  

The data collected through the co-design approach will inform the ALERT intervention development. This 

approach will be followed: 

(i) We will disseminate co-design data to the ALERT consortium and map out a plan for intervention 

modification.  

(ii) We will then work with individual teams to unpack the co-design data that relate to their work 

stream 

(iii) Facilitate a workshop to review the refined intervention in terms of how well it has incorporated 

co-design recommendations.   
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B) Competency based training  

We will design competency-based training 

based on midwifery 9,10, addressing 

aspects of intrapartum care.  The training 

will be made available to all midwifery 

providers, regardless whether the primary 

education is in nurse-midwifery, 

midwifery, or medicine. The training will 

be implemented as in-facility training 

complemented by a tool-kit of self-

learning materials. We aim to link to 

internet-based platforms, drawing on the 

ever-increasing list of online resources. 

We will use the MamaBirthie low-cost simulation material available from Laerdal Global Health.11 We will 

synergise our initiatives with other ongoing initiatives in the four countries including those implemented 

by WHO, Jhpiego and other partners, e.g. Laerdal Global Health, who are involved in training development. 

The ALERT consortium consists of leading universities in each of the project countries, which will allow our 

approach to be embedded into secondary and tertiary education in midwifery at Certificate, Bachelor, 

Masters and PhD levels in the four countries.  

Evidence suggests training that includes a combination of lectures and the opportunity for simulation 

based participatory training has greater potential to improve team performance in terms of knowledge, 

skills and confidence, than lectures alone 12. The ALERT project proposes to follow this model for the 

delivery of the competency-based training package: 

• Initial training sessions for midwifery care providers will provide theoretical knowledge and 

simulation opportunities.  

• Clinical mentors will be identified and will facilitate low-dose high-frequency simulation 

opportunities in the hospital setting following the initial training 13.  

Initial Suggestions for content include: 

• Admission assessment 

• Surveillance of labour: latent/first/second/third stage of labour 

• Emergency preparedness: all the concepts that are taught regarding admission and surveillance of 

labour should include guidance on steps to be taken in the event of abnormal 

observations/progress of labour 

• Labour companionship 

• Respectful care: All the concepts that are taught regarding admission and surveillance of labour 

should include guidance on how to provide responsive, respectful care. 

Delivering the training 

Based on the findings of work undertaken on mentorship the following programme of delivery is 

suggested: 

• Trainers 

- Will be certified and experienced trainers who are selected based on previous experience 

in training on maternal and child health within each country 
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- Will be trained by ALERT team members in the content and delivery methods of the 

intrapartum training package 

- Will have access to the ALERT team for ongoing support throughout the duration of 

training 

• Initial training session 

- Led by certified and experienced trainers who have had training on the ALERT intrapartum 

training package 

- Provides theoretical knowledge and opportunities for simulation of care 

- Half day up to 2 days long 

- Takes place on the hospital site 

• Low-dose high-frequency simulation mentors 

- Will be midwifery care providers from each hospital who are identified during the initial 

training session as competent with good communication and teaching skills 

- Will have access to the trainers and the ALERT team for ongoing support throughout the 

duration of the Low-dose high-frequency simulation sessions. 

- Follow up mentorship sessions  

- Take place in the hospital once a week 

- Provide an opportunity for the intrapartum training package skills to be practised in the 

clinical setting 

 

C) Leadership mentorship 

Mentorship is increasingly recognised 

as an effective strategy to improve 

quality of health services, either as 

part of a QI bundle or as a stand-alone 

intervention 14,15. Gender aspects with 

their socio-cultural dimensions shape 

social attitudes and practices as well as 

work processes. Much too often, 

hospital and district budgets are 

decided by male district managers, 

while the task of reducing maternal 

and perinatal mortality is shouldered 

by female providers.16 Women make 

up 70% of the global workforce, yet only 25% of senior roles are held by women 17. 

Such structural and operational misalignment will need to be identified and addressed. Those tasked with 

improvement need to have the control over resources 18  

Improvement in intrapartum care requires strong leadership at all levels of the healthcare system, from 

the clinical bedside to organisational level. These leaders may benefit from mentorship. The aim of the 

leadership mentoring package is to support maternity unit leaders, who are predominately women, to 

provide supportive and effective leadership.  Such leadership supports hospital teams to work effectively 

and address gaps that may be present in relation to the uptake of evidence-based practice. 

The ALERT leadership mentoring plans to support the leadership skills of the maternity unit leaders by 

linking her/him with an experienced midwife from a national university included in the ALERT team. It is 

proposed that leadership training supports the maternity unit leaders to take transformative action as well 
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as to support the facilitation of the competency-based training package. The leadership mentoring will 

integrate socio-cultural and gender dimensions. Access to resources is central to improvement.   

Leadership mentoring will commence as soon as possible after the data collection of the formative phase 

is completed, so that maternity unit leaders can be involved in developing and implementing the 

competency-based training package.  Responsiveness and professionalism should be addressed through 

mentorship and suggestions for content of discussions/training include: 

• Individual professional attitudes 

• Skills to lobby for the needs within the maternity unit 

• Accountability 

• Inter-professional collaboration (teamwork) 

• Mentorship to other team members 

• Trust 

• Provision of woman and family centred care 

• Creation of partnerships with communities 

• Leadership mentoring including resource negotiation skills. 

Based on the findings of work undertaken on mentorship the following programme of delivery is 

suggested: 

• Mentors 

- Will be midwives from a local national university who have clinical, academic and 

leadership experience, as well as good communication, teaching and problem solving skills 

- Will have access to the ALERT team for ongoing support throughout the duration of the 

leadership mentorship 

• Leadership mentorship delivery 

- Initial educational sessions on aspects of leadership, mentorship and problem solving skills 

- Mentors and mentees will follow Plan, Do, Study, Act (PDSA) cycles to identify ‘change 

ideas’ and learning opportunities and techniques to facilitate the implementation of these 

‘change ideas’ 

- Monthly mentor visits to the facility to offer support to maternity unit leaders combined 

with phone calls as required  
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D) Quality Improvement (QI) 

QI with their problem-solving approach have 

been identified as an important component of 

strategies to improve health workers’ action 

where human resources and supplies were not 

limiting implementation.1 QI is a key approach 

supported by the WHO and UNICEF as part of 

the multi-country initiative of the Quality, 

Equity, Dignity network.19 The approach has 

been used in several projects in Sub-Saharan 

Africa, albeit not always with major success.4,20 

The Preterm Birth initiative, implemented in 

Kenya and Uganda, indicated the potential of QI implemented in combination with training.3 A recent 

review on supportive elements of the context and mechanisms of collaborative QI initiatives highlights the 

need to incorporate QI into a broader approach including leadership support and training.21 

In addition to the quality improvement initiatives, maternal and perinatal death audits have been a key 

strategy to improve care around childbirth since the 1990s.22 The WHO supports the implementation of 

maternal and perinatal deaths audits as part of the Maternal death surveillance and response strategy.23 

This strategy is also strongly backed by the professional association of Gynaecology and obstetrics.24 

However, perinatal death audits and quality improvement strategies are not typically linked in facilities 

and linking these two strategies could have benefits.  

Our preliminary review highlighted that death reviews and quality improvement are established 

approaches in all our implementation countries. 

Table 1: Death review and quality improvement 

  Benin Malawi Tanzania  Uganda 

D
e

a
th

 r
e

v
ie

w
s 

Maternal reviews  well established, ad-hoc within a few days after a maternal death 

Perinatal reviews Yes No Not regular Yes 

Teams Review committee between 10 to 17 members, including the head of 

maternity but limited formal and informal links to hospitals and district 

management committees 

Action plan / 

follow-up 

Recommendation and proposed interventions are shared, albeit not well 

formalised and typically only reviewed within review team 

Q
u

a
li

ty
 i

m
p

ro
v

e
m

e
n

t 
 

Type of team Quality 

improvement 

council 

Quality 

improvement 

support team 

(QIST) and Work 

improvement 

team (WIT) 

Work 

improvement 

team (WIT) 

Quality 

improvement 

teams same as 

deaths review 

team 

Functionality monthly 

meetings 

variable, 

monthly 

meetings 

monthly 

meetings 

monthly 

meetings, but 

variable 

functionability 

Teams Variable team sizes, depending on department/ward, head of maternity 

included in the maternity team 
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Selection of 

improvement 

topics  

 Performance 

driven against 

national targets 

Performance 

driven against 

national targets 

Performance 

driven against 

national targets 

Follow-up Within the quality improvement teams, but variable 

 

The aim of the QI package is to address malfunctioning processes within the ALERT study hospitals. Our 

approach will be mainly based on the established quality improvement team in the maternity wards.  

Still, our approach will provide support to both the quality improvement teams and the death review 

committees. We will discuss with both these teams to locally find better ways to link the two quality 

improvement structures. The main strength of the death reviews is to point to specific problems and 

deficiencies and generate priorities, while quality improvement approaches, with their system of follow-

up using clear indicators, can work more continuously and sustainably.  

The topics for the QI package will be generated in response and aligned to  

• the trainings provided to the midwifery care providers 

• operational deficiencies identified during the formative research and as part of the end-user 

participation strategies 

• the established deaths review teams 

• hospital improvement topics 

Our overall QI approach will be informed by the collaborative QI approach. We are aware that previous QI 

studies in sub-Saharan Africa have had limited effects. To overcome these and to maximize the 

effectiveness of our QI package, we plan to make adaptations to the collaborative QI approach as detailed 

in table 2. Clear aims will be generated, and indicators easy to monitor by the teams will be agreed on. 

The indicators should be available from case notes or the perinatal e-registry. The training sessions and 

the follow-up sessions should integrate the generation of so-called change ideas. Change ideas are 

proposed changes in processes or structures which are thought to impact the respective improvement 

goal. The overall goals of improving intrapartum care and reducing mortality will be monitored using the 

perinatal e-registry.  

• Quality improvement teams will be supported to use Plan-Do-Study-Act (PDSA) cycles. Groups will 

follow PDSA cycles to understand whether “change ideas” result in improvement in hospital 

systems and adapt these ideas as required. 

• Exchange with other quality improvement team within the facility and district will be supported.  
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Table 2: Adaptations to the collaborative QI approach for the ALERT intervention 

Intervention 

feature 

IHI Breakthrough Collaborative Approach 
25-27 

Adaptation envisaged Expected results 

Collaborative 

learning 

A series of collaborative learning sessions, 

involving QI teams from each participating 

site. Learning sessions focus on the QI 

approach and lessons learned through 

implementation of PDSA cycles. 

Due to the stepped wedge design of the ALERT 

intervention, mini collaboratives will develop over 

time with each hospital joining the collaborative 

learning sessions as they are enrolled to the 

intervention. 

Maternity care providers in each facility will receive 

competency-based training which will be explicitly 

linked to QI.  

The inclusion of several hospitals in 

the four countries will shape the 

attention to high level policy and 

structural barriers.  

Quality 

improvement (QI) 

team composition 

QI teams including health professionals 

from multiple professions are set up in 

each participating facility. 

We will support the existing QI teams which have 

been established in all the four countries. Inclusion 

of QI in the competency-based training and the QI 

teams links together all members working in 

maternity. In addition, we aim to link to other 

established auditing and management structures. 

The explicit link to existing QI 

structures is expected to increase the 

ease of implementation, improve 

sustainability and harness additional 

accountability structures. 

Topic selection for 

QI 

Top-down selection of priorities: The 

hospital selects an aim for improvement 

and implements PDSAs for that aim. 

Common measures to assess performance 

and drive improvement, including sharing 

of data in the collaborative. 

Mix of top-down and bottom-up selection of 

priorities. 

Priorities should be set through 1) end-user 

participation, 2) links to established local perinatal 

auditing teams and 3) competency-based training 

sessions. 

The end-user participation, 

competency-based training and the 

inclusion of perinatal audit findings 

should allow a mix of priorities to be 

set. These priorities are perceived 

locally as relevant but also as 

internationally prioritised and 

supported by literature. 

Data for follow-up Locally established data systems. 

The perinatal e-registry will establish a 

standardised monitoring system which will allow 

the regular review of outcome and impact 

indicators. 

The investment in a standardised 

data system should support exchange 

and accountability. 

External support 

for QI 

Two mentors per facility: a subject-matter 

expert (clinical expertise) and a quality 

improvement expert. 

Cascade mentoring which focuses on support 

within the maternity teams as well as mentoring of 

the head of the maternity unit by midwives of 

national research institutions including leadership 

training. 

We expect that the link to national 

staff will empower the head of 

maternity substantially through 

mentoring and leadership training. 

QI – Quality Improvement; PDSA – Plan-Do-Study-Act; IHI - Institute for Healthcare Improvement 
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