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Abstract
Introduction  eHealth solutions that use internet and 
related technologies to deliver and enhance health 
services and information are emerging as novel 
approaches to support healthcare delivery in sub-Saharan 
Africa. Using digital technology in this way can support 
cost-effectiveness of care delivery and extend the reach 
of services to remote locations. Despite the burgeoning 
literature on eHealth approaches, little is known about the 
effectiveness of eHealth tools for improving the quality and 
efficiency of health systems functions or client outcomes in 
resource-limited countries. eHealth tools including satellite 
communications are currently being implemented at scale, 
to extend health services to rural areas of Nigeria, in Ondo 
and Kano States and the Federal Capital Territory. This 
paper shares the protocol for a 2-year project (‘EXTEND’) 
that aims to evaluate the impact of eHealth tools on health 
system functions and health outcomes.
Methodology and analysis  This multisite, mixed-
method evaluation includes a non-randomised, cluster 
trial design. The study comprises three phases—baseline, 
midline and endline evaluations—that involve: (1) process 
evaluation of video training and digitisation of health data 
interventions; (2) evaluation of contextual influences on the 
implementation of interventions; and (3) impact evaluation 
of results of the project. A convergent mixed-method 
model will be adopted to allow integration of quantitative 
and qualitative findings to achieve study objectives. 
Multiple quantitative and qualitative datasets will be 
repeatedly analysed and triangulated to facilitate better 
understanding of impact of eHealth tools on health worker 
knowledge, quality and efficiency of health systems and 
client outcomes.
Ethics and dissemination  Ethics approvals were 
obtained from the University of Leeds and three States’ 
Ministries of Health in Nigeria. All data collected for this 
study will be anonymised and reports will not contain 
information that could identify respondents. Study 
findings will be presented to Ministries of Health at 
scientific conferences and published in peer-reviewed 
journals.
Trial registration number  ISRCTN32105372; Pre-
results.

Introduction 
Health systems challenges in Nigeria 
include chronic infrastructure deficits, 
weak and irregular staff training, and defi-
cient data management. These challenges 
severely affect healthcare delivery. eHealth 
approaches, using internet and related infor-
mation and communication technologies 
(ICTs) to deliver and enhance health services 
and information,1–3 are emerging as novel 
approaches to support healthcare delivery 
in sub-Saharan Africa4 including maternal, 
newborn and child health (MNCH) services. 
Using digital technology in this way can 
improve cost-effectiveness of care delivery5–7 
and extend the reach of services to remote 
locations.8 9 Nigeria has been slow at adopting 
eHealth approaches,10 due in part, to the cost 
of providing mobile network infrastructure in 
rural areas,11 inadequate road networks and 

Strengths and limitations of this study

►► This multidisciplinary, mixed-method study, includ-
ing a non-randomised cluster trial, will shed light on 
how the processes and context of implementation 
of eHealth tools influence improvements in health 
systems function and client outcomes.

►► Our focus on extending basic services to hardest-to-
reach clients will assess the usefulness of eHealth 
tools in contributing to universal health coverage.

►► The relatively short duration of this initial study 
could limit our ability to assess the impact(s) of the 
project on health systems functions and health out-
comes in Nigeria, though short-term outcomes will 
be observable.

►► The quantitative design limitations (eg, non-ran-
domised trial) means that our study will not be able 
to attribute causation, and any intervention effect 
estimates will be at risk from a range of biases.
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increased investment risk arising from security concerns. 
Consequently, only 87% of Nigeria’s population has 
access to 2G network coverage, and 51% have access to 
3G coverage,12 thus limiting opportunities for eHealth 
approaches for healthcare delivery.12 An approach to 
overcoming such limited connectivity that will enable 
policy-makers to extend the reach of healthcare services 
to populations in rural areas is the use of satellite commu-
nication (SatCom)13 to provide communication links 
with no need for physical infrastructure, that is, mast 
and cables.14 The EXTEND project in Nigeria seeks to 
address logistic and technical challenges of providing 
care to those hardest to reach (the so-called last mile chal-
lenge), by using satellite technology to extend communi-
cations infrastructure to rural areas. This is anticipated 
to improve the standards of MNCH services, contributing 
to addressing the Sustainable Development Goal 3 of 
ensuring healthy lives and promoting well-being for all 
people of ages.15 

Many studies on eHealth are criticised for being pilot 
studies with small sample sizes that rely on qualitative 
assessment designs16 17 and for providing minimal infor-
mation about the effectiveness of eHealth tools for 
improving quality and efficiency of health systems func-
tions and/or client outcomes.18 To better understand the 
impact of eHealth projects, scholars now recommend the 
adoption of multidimensional evaluation approaches that 
use mixed-method designs16 17 with larger sample sizes to 
examine the effects of such programmes on providers, 
clients and on health systems. The EXTEND project 
therefore adopted a rigorous mixed-method approach to 
evaluate scale-up of eHealth interventions to technolog-
ically disadvantaged areas across three states of Nigeria, 
that is, Kano and Ondo States and the Federal Capital 
Territory (FCT). The interventions are explained shortly.

The project represents an international multisectorial 
partnership that includes: (1) a global SatComs company 
(Inmarsat Global Limited), (2) a Nigerian mobile health 
implementation company (InStrat Global Health Solu-
tions or ‘InStrat’ for short), (3) four academic institutions 
(the University of Leeds in the UK, and Bayero University 
Kano, the University of Abuja, and the University of Lagos 
in Nigeria), (4) the Federal Ministry of Health and State 
Ministries of Health in Ondo, Kano and the FCT Depart-
ment of Health (DOH).

The project aims to understand whether eHealth tools 
lead to benefits and under what circumstances using 
SatCom to extend health services to remote areas contrib-
utes to improved health systems functions and health 
outcomes. Specific objectives are to:
1.	 Strengthen service delivery through enabling access 

to a video training (VTR) app that targets knowledge 
and skills, with at least 65% of frontline health workers 
(FHWs) showing improvements between pretest and 
post-test assessments.

2.	 Strengthen data management using the Clinical Pa-
tient Administration Kit (CliniPAK) app to enable at 
least 90% participating primary healthcare (PHC) 

facilities to transmit accurate and timely data to local 
government area (LGA) headquarters.

3.	 Identify factors that influence the acceptability and use 
of VTR and CliniPAK at scale for FHWs.

The purpose of this paper is to share the study protocol 
for evaluating the impact of eHealth tools for extending 
basic health services to remote areas in Nigeria. As there 
are no widely used systems for disseminating eHealth 
protocols or reporting non-randomised cluster trials, we 
will draw on different checklists for reporting empirical 
results of our work. These include the Consolidated Stand-
ards of Reporting Trials checklist for reporting trials and 
a recently published mHealth Evidence Reporting and 
Assessment checklist for improving comprehensiveness 
and quality of digital health evidence.19 In this protocol, 
we outline the study design and methods including study 
setting, conceptual framework, data collection and anal-
ysis methods. We also explain key ethics and research 
governance issues, and our approach to dissemination.

Study design and methods
Study setting and target population
The eHealth interventions will be implemented by 
‘InStrat’ from March 2017 to March 2019, in collabo-
ration with the State Ministries of Health in Ondo and 
Kano States and the DOH in the FCT. A successful pilot 
testing of VTR and CliniPAK apps in Ondo State in 2016 
led to scaling up of eHealth interventions to Kano state 
and the FCT in 2017. In this evaluation study, we have 
selected two clusters in each state corresponding to LGAs: 
one LGA with facilities implementing VTR and CliniPAK 
tools, and the other LGA with facilities not implementing 
any eHealth intervention. The ‘intervention’ LGAs will 
be assessed against non-intervention LGAs. Intervention 
LGAs (see table 1) were selected because they had many 
primary healthcare facilities situated in areas without 
access to regular mobile network service.

A total of 126 PHC facilities in intervention LGAs across 
the three states have, since April 2017, been incremen-
tally supplied with tablet computers loaded with data 
plans to enable the VTR and CliniPAK interventions. 
Health workers in these PHC facilities were then trained 
by InStrat staff to use the tablets. See table 2 for a descrip-
tion of VTR and CliniPAK interventions. Moreover, 75 
SatCom facilities in intervention LGAs will be supplied 
with a broadband global area network link-based SatCom 
hardware, to enable internet connectivity in the PHC facil-
ities. The remaining 51 non-SatCom facilities in interven-
tion LGAs are already connected via regular terrestrial 
mobile network operators and so do not require linking 
via broadband global area network link-based SatCom 
hardware. Beyond the training to enable staff to  use 
the tablets, InStrat staff will provide ongoing technical 
support to ensure that SatCom and tablets continue to 
function and that FHWs capacity is maintained despite 
attrition.
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The target population for this evaluation study comprise 
three groups: (1) FHWs and facility heads at intervention 
PHC facilities; (2) pregnant women at participating PHC 
facilities and (3) policy-makers. The FHWs will include 
nurses, midwives, laboratory technicians and community 
health workers.

Study design
The study will use a mixed-method design to evaluate the 
acceptability and effects of novel eHealth tools imple-
mented across three states of Nigeria. The quantitative 
part of the study will use a non-randomised cluster trial 
design, collecting longitudinal data before and after the 
implementation of eHealth tools in intervention facilities 
to compare with longitudinal National Health Manage-
ment Information System (NHMIS) data in non-inter-
vention facilities to understand the impact of the eHealth 
tools on health systems functions and health outcomes. 
The quantitative arm will also assess the impact of eHealth 

tools on FHWs’ knowledge in intervention sites only. 
The qualitative part of the study will enable: (1) process 
and impact evaluations of satellite connectivity and the 
scaled-up VTR and CliniPAK interventions in the three 
states; (2) evaluation of the influence of contextual factors 
on the implementation of the interventions. Implementa-
tion in states from different regions of Nigeria (Ondo in 
west, FCT in middle belt and Kano in the north) facili-
tates the examination of different contextual factors that 
may affect implementation and project outcomes.

Conceptual framework
To assess the relationship between project inputs, 
processes of implementation and outcomes, we will use 
the framework in figure  1 to conceptually explore how 
inputs lead to processes, how processes lead to outputs 
and how outputs contribute to outcomes and impact.20 
Given the significance of context to attaining project 
results, we will examine the roles of SatCom, VTR and 

Table 1  Intervention and control local government areas (LGAs) selected by state

Participating 
state Intervention LGAs

No of 
intervention 
facilities

Modes of delivery of 
eHealth tools, and No 
of facilities using each 
mode

Non-intervention 
LGAs (all local 
network)

No of non-
intervention 
facilities

Federal Capital 
Territory

1. Gwagwalada 29 SatCom 3
local network 26

1. Kuje 29

Kano State 1. Dawakin Tofa
2. Sumaila

35 SatCom 35
local network 0

2. Garun Mallam 26

Ondo State 1. Akoko South, 62 SatCom 37
local network 25

1. Irele 21 

2. Idanré, 2. Ondo East 24 

3. Odigbo 3. Akoko Northwest 25

Summary Total intervention 
LGAs=6

Total intervention 
facilities=126

Total SatCom=75
Total local network=51

Total control LGAs=5 Total control 
facilities=125

SatCom, satellite communication. 

Table 2  Overview of eHealth tools

eHealth tool Description of tool

Clinical Patient 
Administration Kit 
(CliniPAK)

A tablet computer-enabled point-of-care data capture and decision support tool that allows FHWs 
to capture patient health information and send appropriate data to remote servers through mobile 
networks. The CliniPAK software provides an electronic medical record that incorporates data on patient 
registration and demographics, vital signs, diagnosis, treatment, case review and administrative task 
support. The software triggers immediate alerts for at-risk patients, referrals to secondary health systems 
and on-demand reporting to enable health administrators increase productivity and improve patient 
clinical experience. CliniPAK was developed and is owned by Vecna Cares Charitable Trust, Cambridge, 
Massachusetts, USA.

Video training 
(VTR) application

The VTR education intervention consists of a series of videos adapted from the ‘ORB platform’ (www.
health-orb.org/), with a set of quizzes administered via a derivative of the open source application—
OppiaMobile App on tablet computers developed to test the users’ understanding of the training 
content. The intervention will be delivered to FHWs via a structured programme of bite-size training films 
addressing knowledge and skills requirements of FHWs concerning antenatal care, basic obstetric care, 
perinatal care and postnatal care. Relevant video content included in the training package was selected 
in consultation with State Ministries of Health. Installed on the tablet computers held at PHC facilities, the 
VTR package will provide high-quality learning for FHWs, by delivering clear, engaging clinical scenarios 
and educational messages for motivating FHWs who lack basic resources to support their work.27

FHW, frontline health worker; PHC, primary healthcare. 
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CliniPAK interventions in achieving project effects within 
a wider context, rather than ascribing changes in results 
and outcomes to our project alone. To achieve this, we will 
use insight from analysis of documents review and qual-
itative interviews (see the ‘Methods of data collection’ 
section) to assess whether/how the ‘context of implemen-
tation’ of the project affects project results. For example, 
though figure  1 depicts linear and simplified relation-
ships between inputs, activities, outputs and outcomes of 
the project, we acknowledge that the study findings can 
be influenced by competing/concurrent maternal and 
child health interventions in either the intervention or 
control arm of the study (or both) that were unknown or 
unanticipated at the time of developing the protocol. We 
also acknowledge that there can be unintended positive 
or negative consequences of our interventions that are 
not currently mentioned in this protocol.

Recruiting FHWs for CliniPAK and VTR interventions
Three hundred FHWs in 126 intervention sites will be 
selected to participate in CliniPAK and VTR interven-
tions based on lessons from pilot testing in 2016, along-
side resource and logistical feasibility considerations. This 
will comprise 200 FHWs in 75 SatCom facilities and 100 
FHWs in 51 non-SatCom facilities (ie, three from each 
SatCom facility and two from each mobile network-en-
abled facility). As part of their orientation, the objectives 
of the EXTEND project will be explained to FHWs in 
intervention sites. To minimise possibility of coercion, 
FHWs at intervention sites will then be approached 
by a member of the research team a week after their 

orientation and invited to participate in the project. 
FHWs who agree to participate in the project will be 
trained to use the CliniPAK app for the daily documen-
tation of MNCH care. For VTR intervention, participants 
will be provided with login instructions for completing 
a pretutorial survey, reviewing an electronic tutorial (see 
table  2), and completing a post-tutorial survey. Partici-
pants will complete a consent form prior to participation. 
The project plans to provide 4–6 monthly refresher of 
VTR modules to encourage FHW retention in the study.

Methods of data collection and sampling
The evaluation will comprise three phases: baseline 
assessment within 3 months of start of project, midline 
assessment at 12 months (March 2018) and endline eval-
uation at 24 months (March 2019).

Phase 1: baseline assessment
Baseline assessment was conducted from 23 May to 30 
June 2017 in intervention and control sites to ascertain 
the status of target key performance indicators (KPIs), 
before full implementation of the project, and involved 
assessment of three types of data:
1.	 Historical NHMIS data from January to December 

2016 were collected comprising numbers of pregnant 
women attending antenatal care (ANC), numbers de-
livering in health facilities and attended to by health 
professionals and numbers of women accessing post-
natal care (PNC). The quality (completeness and accu-
racy) and indicator levels of these data were checked.

Figure 1  Conceptual framework for EXTEND project, Nigeria. CliniPAK, Clinical Patient Administration Kit; HWs, health 
workers; PHC, primary healthcare; VTR, video training.
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2.	 In-depth interviews (IDIs) with 11 policy-makers and 
31 facility heads, identified using purposive sampling, 
to ascertain how facilities used tools and will generate 
and transmit health service data to the NHMIS. Inter-
viewees were also asked about contextual factors that 
could affect project implementation or its results.

3.	 Qualitative interviews with 31 patients, selected 
through convenience sampling, to understand their 
motivation for using health services in the chosen PHC 
facilities; and their perception of standards of service 
in the PHC facilities.

Phases 2 and 3: midline and endline assessments
These phases will compare results with the baseline assess-
ment. During each of these phases, a multidimensional 
approach will be adopted comprising:
1.	 Document review of published literature, ICT and re-

productive health policies, and contextual factors that 
may influence implementation of eHealth innovations.

2.	 Assessment of changes in completeness and levels of 
NHMIS indicators for the trial, and changes in FHWs’ 
understanding of ANC, basic obstetric care, PNC and 
family planning using output data from pretutorial 
and post-tutorial surveys completed using the VTR.

3.	 IDIs with 24 FHWs, 24 facility heads and 9 policy-mak-
ers, purposefully selected and asked about effective-
ness and benefits of eHealth innovations for strength-
ening FHW understanding of MNCH and improving 
health systems functions.

4.	 IDIs with 15 service users about their perception of 
quality of care following implementation of eHealth 
tools.

A project plan is shown in figure 2. All data collection 
and analysis during baseline, midline and endline assess-
ments will be done by in-country university partners. 
Following baseline assessment, the three Nigerian univer-
sities produced state-level reports integrating quantitative 
and qualitative findings for the three states and these 
formed the dataset for a country baseline report. This 
approach to reporting will be repeated for midline and 

endline evaluations, respectively, to make sense of the 
effects and impacts of eHealth interventions.

Additionally, a routine monitoring exercise, led by 
the University of Leeds, will run alongside the three 
phases of the study to provide quality assurance for the 
study. Interim evaluation of data quality (completeness 
and accuracy) will occur following monthly collation of 
routine NHMIS data alongside data from CliniPAK and 
VTR, collected by in-country teams. Monthly data will be 
collated into quarterly reports and submitted in aggre-
gate form for audit by the University of Leeds monitoring 
team. This will support identification of discrepancies or 
irregularities in reporting and facilitate periodic perfor-
mance reviews against KPIs. While monitoring will occur 
independently, findings from interim evaluations will 
be shared with study sponsors to inform project moni-
toring. To facilitate monitoring and ensure standard-
isation and consistency of reporting across the three 
states, a project logical framework (logframe) has been 
developed, outlining the project’s targets, indicators and 
means of verification of data collected by PHC facilities 
in the three states, to track progress towards meeting 
outputs, outcomes and potential impacts of the projects 
(see online supplementary appendix 1). In addition to 
the logframe, we have developed a defined set of KPIs 
to measure performance of against operational criteria 
(see online supplementary appendix 2). The KPIs will be 
monitored through periodic performance reviews and 
within baseline, midline and endline evaluation.

Trial outcomes
The primary outcome for the trial is a binary facility-level 
indicator measuring whether the monthly NHMIS indi-
cator ‘total number of ANC visits’ is complete (ie, avail-
able through the NHMIS) for every month of the 6-month 
postintervention period. The secondary outcomes are: 
(1) binary facility-level indicators of whether the monthly 
NHMIS indicators ‘total PNC visits’ and ‘percentage 
skilled birth attendance’ are complete or not for every 
month of the 6-month postintervention period; and (2) 

Figure 2  Project work plan. CliniPAK, Clinical Patient Administration Kit; FHWs, frontline health workers; KPIs, key 
performance indicators; MNCH, maternal, newborn and child health; PHC, primary healthcare; SatCom, satellite 
communication; VTR, video training.
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the NHMIS indicators ‘total number of ANC visits’, ‘total 
number of PNC visits’ and ‘percentage of skilled birth 
attendance’.

Data analysis
For the non-randomised trial based on available resources, 
we will have 6 clusters in the intervention arm and 5 in 
the control arm, having a mean cluster size (number of 
facilities) of 25 and a cluster-size variance of 23. Based 
on preintervention data, for the primary outcome, we 
assumed an existing proportion in both arms of 0.18 and 
an intracluster correlation coefficient of 0.025. Using 
two-tailed testing at the 5% significance level, this allows 
us to detect an absolute reduction in the intervention 
arm to ≤0.01 with >80% power.21

We will analyse the primary outcome, adjusted for covari-
ates, using a two-stage method that accounts for between-
cluster variation and is appropriate for cluster trials with 
relatively few clusters per arm.21 First, we will use a logistic 
regression model of the primary outcome including our 
covariates of interest, but excluding the treatment effect, 
to compute a difference residual for each cluster. Second, 
we will estimate the intervention effect as the absolute 
difference in the primary outcome (intervention minus 
control), and base our inference on the associated (t-sta-
tistic based) 95% CIs and p value (two-sided, 5% level 
of significance). We will analyse all secondary outcomes 
related to NHMIS indicator data completeness using the 
same methods. All results will be adjusted for the base-
line level of the relevant outcome, calculated as the facil-
ity-level proportion of data completeness for the monthly 
relevant outcome as collected over the 12 months prior 
to the implementation of the intervention, and for LGA.

We will use controlled interrupted time-series analysis 
to analyse whether there have been any changes in the 
levels and/or trends of all NHMIS indicators following 
implementation of the intervention. For all these monthly 
indicators, we will have 12 months’ worth of preinterven-
tion data and 6 months’ worth of postintervention data 
for both intervention and control clusters. We will analyse 
all NHMIS indicators, aggregated at the LGA level, using 
a linear regression model including a time × treatment × 
period (preintervention vs postintervention) interaction 
to provide estimates of the changes in level and trend of 
outcomes before and after the intervention period. If 
model errors display non-negligible autocorrelation, this 
will be accounted for using by fitting a generalised least 
squares model adjusting for AR(1) errors.

The models will include a random intercept for indi-
vidual, potentially nested within a random intercept for 
facility if necessary. We will estimate the mean change in 
knowledge score percentage points based on the coeffi-
cient for a fixed effect of test time (post-test vs pretest). 
We will also control for a range of likely influential 
and potentially confounding covariates: age, sex, staff 
level (community health extension worker or nurse/
midwife), facility type (basic or comprehensive) and state 
(FCT, Kano or Ondo). We will also explore whether any 

changes in knowledge scores differ between the following 
subgroups: (1) FHWs at SatCom vs non-SatCom sites, (2) 
FHWs at basic versus comprehensive facilities, (3) commu-
nity health extension workers versus nurses/midwives, 
and (4) male versus female FHWs. We will again use 
linear mixed models (including the above covariates) to 
analyse changes in knowledge scores for each subgroup, 
and separate linear mixed models (including the above 
covariates) with an interaction between test time and the 
relevant subgroup indicator variable to provide estimates 
of any differences in change in knowledge scores between 
the subgroup comparisons listed. All inferences will be 
based on the associated (t-statistic based) 95% CI and 
two-sided p value (5% significance level) for the relevant 
coefficients.

During each phase of the project, IDIs with poli-
cy-makers, facility heads, FHWs and service users will 
be audio recorded (subject to informed consent), tran-
scribed and where appropriate translated into English 
for manual data analysis. Framework approach will be 
used for understanding the impact of eHealth inter-
ventions on health system functions, while allowing for 
emergence of new themes. The framework approach 
includes the stages of familiarisation with data, coding, 
indexing and charting, mapping and interpretation of 
data.22

Quantitative and qualitative findings will be inte-
grated and triangulated to answer the research ques-
tions. Furthermore, we will conduct a comparative 
analysis of variations in adoption and effectiveness of 
eHealth innovations in the three states to ascertain 
the influence of contextual factors on processes of 
implementation and project outcomes. The two data-
sets will be repeatedly triangulated especially during 
the midline and endline evaluations to understand the 
impact of interventions on health systems functions and 
health outcomes.

Research governance
The project will be conducted with full respect for rele-
vant legislations (eg, the Charter of Fundamental Rights 
of the European Union) and international conventions 
(eg, Helsinki Declaration). Data collection and analysis 
will take account of four key issues:

Protecting privacy and confidentiality of information collected from 
participants
The University of Leeds team will compile and analyse 
data collected by university teams in Nigeria and support 
their training, including providing information on proto-
cols for anonymising and securely sharing study data. 
Data will be shared using online secure portals and will be 
stored with passwords and access only made available to 
data for those directly involved in data analysis. All tran-
scripts from the study will be anonymised prior to sharing 
with the Leeds team.

 on M
ay 21, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-022174 on 18 O

ctober 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Ebenso B, et al. BMJ Open 2018;8:e022174. doi:10.1136/bmjopen-2018-022174

Open access

Ensuring anonymity of participants
We will preserve the anonymity of study participants at 
all times. Unnecessary collection of personal data will be 
avoided, and respondents will have the right to review 
outputs and withdraw consent. Where personal data are 
collected (eg, age, sex, level of education), it will be coded, 
removed from the data for analysis and stored separately. 
Only designated project staff will have access to the keys 
linking the data with the personal information.

Maintaining independence of judgement
We will routinely review the independence of the research 
team when undertaking monitoring work. While working 
closely with partners in the consortium, we will ensure 
that we are free of influence over the judgements relating 
to the evaluation.

Avoiding bias and being fair
A comprehensive evaluation framework has been devel-
oped to direct data collection in the study. The project 
will also develop a shared online platform to facilitate 
data capture and reporting of variables for monitoring 
KPIs across project sites. The framework is impartial to 
any group and inclusive of all groups.

The project will be implemented according to standard 
governance practice at the University of Leeds for the 
implementation of collaborative projects. This includes 
ensuring regular communication between partners and 
engagement with policy-makers and practitioners; quality 
assurance through regular peer-review both within and 
between teams; appropriate mentoring and coaching 
support of junior researchers.

Communication and dissemination of results
Improving MNCH knowledge and practice is a national 
and international priority. This initial scale-up of eHealth 
interventions to the FCT, Ondo and Kano states will 
be further expanded to other states of Nigeria and to 
non-health sectors (education, agriculture and civic iden-
tity management). The high demand for this study from 
policy-makers and funders provides an excellent opportu-
nity to ensure uptake of high-quality evidence into policy 
and practice. Specific methods of communicating study 
findings include a combination of the following:
a.	 Developing newsletters, press releases to communi-

cate key project findings in simple ways to the general 
public.

b.	Developing a dedicated website for the study where re-
sults will be publicly accessible by national and interna-
tional policy-makers, practitioners and academics.

c.	 Delivering presentations at national and international 
conferences and publishing articles in peer-reviewed 
journals with emphasis on open access where feasible.

We will ‘embed’ the research strategy development and 
assessment into policy and practice, working with the 
Federal Ministry of Health and State Ministries of Health 
in Ondo and Kano States and the DOH in the FCT. This 
embedded approach, developed by the Nuffield Centre 

of the University of Leeds, has been used in many coun-
tries to improve the quality and effectiveness of scaled-up 
programmes.23–25 We will engage decision makers 
throughout the process in a research-policy partnership 
to facilitate adoption and scale-up of eHealth tools to 
other states in Nigeria.26

Patient and public involvement
Patients were not involved in the development or design 
of the study. We will work with patient advocacy groups to 
ensure that plain language summaries of study findings 
are shared to both participating service users and wider 
patient groups.

Discussion
This paper reports a protocol for a mixed-method, 
non-randomised cluster trial of the use of eHealth tools 
for extending health services to rural areas in Nigeria. 
This multidisciplinary, mixed-method study aims to 
understand the role of eHealth approaches in improving 
the quality and efficiency of health systems functions and 
client outcomes. Since the start of the study, we have:
i.	 Reviewed the project’s FHW training curriculum 

(March 2017), to align it with national and interna-
tional MNCH guidelines for training FHWs.

ii.	 Conducted baseline assessment of key indicators 
(May–June 2017) to enable reliable comparison 
against findings of midline and endline assessments.

iii.	 Administered pretest survey and MNCH tutorials to 
FHWs in participating PHC facilities (September–
October 2017).

The combination of gaps in the eHealth literature and 
increasing interest from policy-makers and funders in 
researches focusing on practical issues create a favourable 
environment for this study to generate new knowledge. 
The study findings will provide a timely contribution to 
ongoing debate about effectiveness of eHealth approaches 
for improving quality and efficiency of health systems 
functions and client outcomes. In line with this, specific 
impacts of our study on policy and practice in Nigeria and 
internationally will include:
1.	 Clarifying how using SatCom technology to scale up 

eHealth interventions contributes to health systems 
strengthening in Nigeria.

2.	 Improving understanding of the effectiveness, accept-
ability and benefits of eHealth solutions for staff train-
ing and data management.

3.	 Clarifying key contextual determinants of success of 
eHealth solutions in low-income and middle-income 
countries.
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