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ABSTRACT

Introduction Health-related data collection tools,
including digital ones, have become more prevalent across
clinical studies in the last number of years. However,
using digital data collection tools in low-income and
middle-income countries presents unique challenges.

In this review, we aim to provide an overview of the

data collection tools currently being used in randomised
controlled trials (RCTs) conducted in low-resource settings
and evaluate the tools based on the characteristics
outlined in the modified Mobile Survey Tool framework.
These include functionality, reliability, usability, efficiency,
maintainability, portability, effectiveness, cost—benefit,
satisfaction, freedom from risk and context coverage.
This evidence may provide a guide to selecting a suitable
data collection tool for researchers planning to conduct
research in low-income and middle-income countries for
future studies.

Methods and analysis Searches will be conducted

in four electronic databases: PubMed, CINAHL, Web of
Science and EMBASE. For inclusion, studies must be a
RCT, mention a health-related data collection tool and
conducted in a low- and middle-income country. Only
studies with available full-text and written in English

will be included. The search was restricted to studies
published between January 2005 and June 2023. This
systematic review will use the Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses (PRISMA) tool.
Two review authors will screen the titles and abstracts of
search results independently for inclusion. In the initial
screening process, the full-text articles will be retrieved if
the abstract contains limited information about the study.
Disagreements will be resolved through discussion. If the
disagreement cannot be resolved, a third author (JO’D) will
adjudicate. The study selection process will be outlined

in a PRISMA flow-diagram. Data will be analysed using a
narrative synthesis approach. The included studies and
their outcomes will be presented in a table.

Ethics and dissemination Formal ethical approval is not
required as primary data will not be collected in this study.
The findings from this systematic review will be published
in a peer-reviewed journal.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The review will use four well-established databases,
which cover the primary area of interest.

= The formulation and development of comprehensive
search terms that cover the various types of data
collection is challenging.

= Studies that are not published in English will be

excluded.

PROSPERO registration number CRD42023405738.

INTRODUCTION

Data collection tools are a key part of service
delivery and medical research, as it is the
means through which statistics on a microlevel
and macrolevel are gathered in relation to the
healthcare of the patient and or at the popu-
lation level via public health. Data collection
tools are defined as any instrument used by
researchers and healthcare professionals to
collect data ranging from paper question-
naires to peak flow metres.!
clinical medicine is unique in that countless
specialised data collection tools exist. For
instance, one specialised data collection tool
is the blood glucometer, which was invented
in the 1970s.* While this was initially only
available to practitioners, over time, it became
more portable and widely accessible to the
general public. The data collection of blood
glucose levels on a public scale has played a
significant role in discovering new diabetes
medications and in calibrating the manage-
ment of diabetes.” Similar patterns exist with
other types of health-related data collection
tools, as they have been instrumental in posi-
tively impacting public health.
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Over the last number of years, the development of new
digital technologies has enabled researchers to collect
data in a more effective and efficient manner.” Digital data
collection tools such as Mobile Survey Tools (MST), apps,
wearable devices, Artificial Intelligence (Al), video and
audio analytical tools, and internet-of-things-based prod-
ucts are becoming more prevalent in clinical research.
One particular benefit of digital data collection tools is
that they enable researchers to undertake these processes
digitally and remotely, without requiring the physical
presence of the patient (eg, remote monitoring). Other
benefits include their cost-effectiveness and time effi-
ciency,! which is of particular importance in low-resource
settings. More recently, the application of wearable
devices was highlighted during the COVID-19 pandemic.”
These tools collected data on a range of parameters such
as ‘pulse, physical activity and sleep’ in order to calculate
the regional probability of a COVID-19 outbreak.” Hence,
this review will also focus on the emerging digital aspect
of health-related data collection tools used in low- and
middle-income countries (LMICs).

As the years progress, data collection in healthcare
will keep increasing. An editorial from 2023 by Rahman
claims machine learning and deep learning techniques
will greatly increase the volume of medical data collected
in the future. The editorial cites the PATINA decision
support tool as an example of an intelligent monitoring
system that can prevent the hospitalisation rates of frail
older adults.® Social media can also be used to harness
data on patients to improve their management. This can
occur on an individual and population level.”

According to the WHO, developing research capacity
in LMICs is one of the key ways to promote global health
equality.® More specifically, it is recommended that
governments of LMICs enact policies that incentivise
health research, offer financial support for higher educa-
tion research departments and promote research part-
nerships between research bodies, academia and health
providers.® One article highlighted that identifying and
improving pre-existing data collection tools in LMICs can
be instrumental in saving lives, particularly in emergency
depzurtments.9 LMICs, which include LMICs, are defined
as those with a Gross National Income (GNI) per capita
of below US$4255."

The country classification by GNI per capita for 2023 is
presented in table 1.

Table 1 Country classification by Gross National Income
(GNI) per capita for the year 2023 according to the World
Bank Atlas method°

Country classification

GNI per capita
US$1085 or less
US$1086 and US$4255

US$4256 and US$13205
US$13205 or more

Low income
Lower middle income
Upper middle income
High income

A randomised controlled trial (RCT) is a research
methodology in which participants are randomly
assigned to one of two or more clinical interventions."
RCTs are considered the most scientifically rigorous
method of hypothesis testing available and are regarded
as the gold-standard study design for evaluating the effec-
tiveness of interventions.'" The use of RCTs as a study
design is becoming more prevalent in LMICs."* There-
fore, conducting research focused on RCTs could offer
valuable guidance for researchers using RCTs in similar
settings in the future.

In this review, the MST framework will be used to
assess the characteristics of the data collection tools."”
While there are various evaluation frameworks for certain
subtypes of digital data collection tools such as wearables'*
and apps,"” an overarching framework for all data collec-
tion tools does not exist. It may be challenging to evaluate
the wide variety of data collection tools available under
one framework. While the MST framework is designed
for evaluating MSTSs, the characteristics within this frame-
work provide a comprehensive assessment that may be
applicable to other data collection tools. It contains the
key characteristics that practitioners may consider when
choosing a data collection tool for their research. Fisher et
al define the function of MSTs, stating, ‘MSTs allow users
to gather and transmit field data in real-time, standardise
data storage and management, automate routine anal-
yses and visualise data’.'” This is broadly the function of
all data collection tools. Therefore, a framework used to
evaluate the functions of an MST can be applicable when
evaluating the function of all data collection tools. Based
on other frameworks reviewed,16 17 the MST has been
modified to include the following additional criteria:

» Type of data collection tool.

» Online or offline data storage.

» Whether the tool is custom, off-the-shelf or open
source.

Data protection and privacy.

This systematic review aims to identify RCTs that have
used health-related data collection tools in LMICs and to
evaluate the characteristics of the identified data collec-
tion tools according to the modified MST framework.

Similar reviews investigating data collection tools in
LMICs have been conducted. A systematic review by
Keating et al investigated electronic data collection tools
used for outbreak response in the context of the COVID-19
pandemic.'® The review identified 75 electronic data
collection, analysis and management tools that were used
during the pandemic.' It emphasised the importance
of improving interoperability among different tools and
software to effectively manage outbreaks in LMICs.'® The
review also highlighted the need for additional training on
these tools and software.'® Faruk ef al conducted a review
examining the screening tools used in LMICs to identify
developmental delays encompassing a range from neuro-
logical to behavioural concerns in children." A total of
16 tools were identified for qualitative synthesis.'” The
findings indicated a significant lack of culturally sensitive

>
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tools in LMICs." Furthermore, most of the tools failed
to reach the expected specificity and sensitivity due to
the lack of access to a gold-standard assessment tool."?
However, there is yet to be a review conducted that exam-
ines data collection tools as a whole.
The objectives of this review are as follows:
Categorise the types of health-related data collection
tools currently being used in LMICs. This may include
digital/manual, custom/off-the-shelf and wearable/
non-wearable among others.
Identify the primary differences in the attributes
between the various health-related data collection
tools used in RCTs in LMICs.
Establish a robust framework (eg, modified MST)
for researchers to assess the characteristics of health-
related data collection tools.

>

REVIEW QUESTIONS

This systematic review aims to address the following
questions:

» What are the health-related data collection tools that
are used in RCTs in LMICs?

What are the key differences in the attributes of
health-related data collection tools that are used in
RCTs in LMICs with the modified MST framework as
a reference point?

How suitable is the modified MST framework for
healthcare researchers to evaluate the characteristics
of health-related data collection tools in LMICs?

>

METHODS

Design

This protocol has been registered with the International
Prospective Register of Systematic Reviews (PROSPERO)
(registration number: CRD42023405738). It has been
developed using the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA)
checklist.

Inclusion and exclusion criteria

Inclusion criteria

» Published, peerreviewed, RCTs that use a health-
related data collection tool in an LMIC will be eligible
for inclusion in the initial stage of the systematic
review.

Participants are adults aged 18+.

Recruitment of participants exclusively from the local
population.

Publication dates between January 2005 and June
2023. The year 2005 is set as the publication year limit
as mobile devices such as smartphones became avail-
able along with the roll-out of the internet to facilitate
the transmission of data.

English language-only articles.

Published in full-text.

>
»

Exclusion criteria
» Quasi-randomised trials will be excluded.

The RCT does not use a health-related data collection
tool.

Studies where participants are under 18 years of age.
The study will be excluded if there are less than five
MST characteristics addressed in the RCT.

>

>
>

Patient and public involvement
None.

SEARCH STRATEGY

A search of the literature will be conducted in four elec-
tronic databases: PubMed, CINAHL, Web of Science
and Embase. The primary search strategy was designed
for PubMed and adapted as appropriate for each of the
databases. The full search strategy for all databases is
presented in online supplemental appendix. The terms
were slightly adapted to the search particulars (eg, trun-
cations, wildcards (*)) and filters available for each data-
base. The search was conducted in June 2023.

SELECTION PROCESS

Two review authors (RK and NA-S) will independently
screen the titles and abstracts of search results based on
the eligibility criteria. The full-text articles will be retrieved
if the abstract contains limited information about the
study. In the case where a relevant conference abstract is
identified, RK and NA-S will contact the authors for the
full-text article. Duplicate articles will be removed. Study
authors will be contacted for clarification if eligibility is
unclear. Disagreements will be resolved through discus-
sion. A third author (JO’D) will adjudicate if the disagree-
ment cannot be resolved. The list of the excluded studies
and the reasons for their exclusion will be presented in
a ‘Characteristics of excluded studies’ table. The study
selection process will be outlined in a PRISMA flow
diagram. Mendeley referencing software will be used to
screen and determine the eligibility of all the references
from the initial search.

DATA COLLECTION

Data from the included studies will be extracted by RK
and NA-S independently into a data extraction table
in Microsoft Excel. This includes the following (online
supplemental file 1):

» Descriptive information about the study: DOI, author
and year of publication, objective of the study, where
the RCT was conducted, language and age of the
study participants.

Descriptive information about the data collection
tool: type of data collection tool, online or offline data
storage, whether the tool is custom, off the shelf or
open source and data protection and privacy.
Information relating to the characteristics of the
MST framework: functionality, reliability, usability,
efficiency, maintainability, portability, effectiveness,
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cost—benefit, satisfaction, freedom from risk and
context coverage.

ASSESSMENT OF RISK OF BIAS

Risk of bias will not be conducted for the selected RCTs,
as this systematic review is focused on the data collection
tools being used, not the outcome of the RCTs them-
selves. However, quasi experimental studies that do not
involve randomisation will be excluded.

DATA SYNTHESIS

Data will be analysed using a narrative synthesis approach.
The included studies and their outcomes will be presented
in a table format and categorised based on the relevant
parameters. Qualitative analysis will be used to assess the
tools identified within each study against the criteria of
the modified MST framework. There are 11 characteris-
tics within the framework. These include functionality,
reliability, usability, efficiency, maintainability, portability,
effectiveness, cost—benefit, satisfaction, freedom from risk
and context coverage. These characteristics are broken
down into 32 subcharacteristics. For example, function-
ality involves assessing the suitability, accuracy, interop-
erability and security of a data collection tool. These
characteristics and the subcharacteristics will be used to
conduct a descriptive analysis of each selected data collec-
tion tool. Moreover, in future studies, researchers can use
the same characteristics, in addition to the added ones, to
evaluate the attributes of any tools they are investigating.
Finally, the modified MST framework will be evaluated
based on its efficacy of assessing the characteristics of a
data collection tool used in an RCT.

ETHICS AND DISSEMINATION

Formal ethical approval is not required as primary data
will not be collected in this study. The findings from this
systematic review will be published in a peerreviewed
journal.

DISCUSSION

This systematic review is the first to focus on health-related
data collection tools in RCTs conducted in LMICs. The
review aims to provide a comprehensive and up-to-date
assessment of the various data collection tools currently
being used in RCTs in LMICs, categorise the type of
data collection tools, and assess their characteristics and
the challenges associated with deploying them in these
settings.

Achieving sustained growth in health policy and systems
research in developing countries is a systemic issue that
requires significant reform to existing research laws and
policies in high-income countries.” The implementa-
tion of facility-building measures, such as the adoption
of advanced digital data collection methods, can play

a crucial role in mitigating research capacity issues in
LMICs.”

The findings of this review may have significant impli-
cations for researchers seeking to use data collection
tools in LMICs. Researchers may be unaware of the
available range of data collection tools leading them to
develop a customised tool, which can be costly and time-
consuming. By identifying and assessing the characteris-
tics of the various data collection tools, this review will
assist researchers in selecting an existing tool that will
meet their research objectives.

It is important to note that most LMICs are non-
English-speaking countries. Therefore, a limitation of this
systematic review is the exclusion of potentially relevant
non-English articles, as a result of the applied filters. The
anticipated impact on the results is minimal, given the
relatively small number of non-English articles available.
Another limitation is that individual countries identified
as LMICs were not included in the search string due to
the massive volume of results generated. However, the
search string has been modified to include different varia-
tions of the term ‘LMICs’ and the income classification of
each country will be evaluated based on the World Atlas
Bank’s definition.
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