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Abstract

Background: Mobile-linked point-of-care diagnostics forms an integral part of diagnostic
health services for efficient communication between patients and healthcare professionals
despite geographical location and time of diagnosis. The efficiency of this technology lies in
the user experience which means that the interaction of the user with the implemented
technology needs to be simple, convenient, and consistent. Having a well-structured user
experience of these devices in community-based healthcare will aid in sustainable
implementation. Herein, we propose to conduct a literature search to systematically map out
evidence based on mobile-linked POC diagnostics user experience at a community level in

resource-limited settings.

Methodology: The proposed scoping review will be guided by the advanced Arksey and
O’Malley methodological framework and further advanced by Levac et al. A comprehensive
search will be conducted to find relevant published literature from the following electronic
databases: Scopus, Web of Science, EBSCOhost (Medline, CINAHL, Africa-wide, Academic
Search Complete). Grey literature will also be searched, including reports from government
and international organizations such as World Health Organization (WHO), Foundation for
Innovative New Diagnostics (FIND), and the Food and Drug Administration (FDA). Two
independent reviewers will screen the relevant studies and the degree of the agreement will
be determined by calculating Cohen’s kappa statistic. The quality of eligible data will also be

appraised using the mixed method appraisal tool version 2018.

Discussion: We anticipate that the planned scoping review will present useful evidence to
inform stakeholders on the integration of mobile-linked diagnostic devices in community-based

healthcare which will guide further research on the subject.

Keywords: Mobile-linked point of care diagnostics, User experience, community-based

healthcare
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1. Background

Mobile health (mHealth) refers to the use of maobile devices with medical-based software to make
healthcare more accessible to patients and potentially improve the manner in which patient
medical information is managed (1). mHealth is important in the delivery of diagnostic health
services in order to bridge the accessibility gap by allowing two-way communication between
patients and healthcare professionals despite geographical location and time (2). The integration
of mobile-linked point-of-care (POC) diagnostic tools in community-based healthcare has
made medical care accessible to patients and clinical staff in a cost-effective and efficient
manner (3), shortening the time between diagnosis and treatment of patients. Resource-
limited communities, however, still face issues such as poor infrastructure and lack of
resources for advanced medical care, thus motivating the need for enhanced POC diagnostic

tools such as mHealth.

In order to address this shortfall, the Joint United Nations Programme on HIV/AIDS (UNAIDs)
and World Health Organization (WHO) developed a strategic plan that entailed the linking of
wireless mobile communication to POC diagnostics and the implementation of this strategy in
health policies and programs, which was aimed at addressing the advanced technology
improvements and their contribution to healthcare systems (4). The estimated number of
smartphone users in resource-limited settings such as Sub-Saharan Africa was nearly 36% in
2018, and this is predicted to rise to about 66% by 2025, making it a powerful (5). The WHO
further compiled a mHealth assessment and planning scale (MAPS) toolkit (6) for the
advancement of discussions surrounding the upscaling of mHealth innovations for women,
children, and adolescent health which emphasized the need for further research and
development within the field of mHelath and its accessibility in under-resourced communities.
Successful implementation and integration of such technologies require a deeper

understanding of technological experiences, lifestyle, and general behaviours of the user (7).
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In community-based healthcare, the integration of mobile-linked POC diagnostics needs to be
carried out in a manner that will be useful and accessible in resource-limited settings (8).
Reports have shown that the implementation of mHealth should make patients more
knowledgeable about their health condition and can create a more efficient way for health care
professionals with different expertise to liaise and make more informed medical decisions and
diagnoses (9). In both regards, the aim should be for this technology to be user-friendly,
efficient on the patient and medical expert end, and secure so doctor-patient confidentiality is
maintained. It is also important to understand user experience regarding how the
implementation of mobile-linked POC diagnostic tools will affect the workflow of medical
personnel (10). User experience in the context of mHealth technologies looks at focusing the
design of the technology to the target user so that the product can be used effectively and
efficiently, while achieving user satisfaction in a specific context (11). Evidence of user
experience in the currently used mobile-linked POC diagnostics at a community level in
resource-limited settings is unclear. The proposed scoping review aims to systematically map
evidence on mobile-linked POC diagnostics user experience at a community level in resource-
limited settings. It is anticipated that the findings of this proposed scoping review will help
guide future research on improving the usability of mHealth-linked POC diagnostics and
improving access to diagnostics services in settings that have limited access to laboratory

services.

2. Methodology
The methodological framework that was proposed by Arksey and O’Malley (12) and further
advanced by Levac et al., (13) will guide this scoping review in five stages. These guiding
stages will be as follows: (i) identify the research question; (ii) identify relevant studies; (iii)
select eligible studies; (iv) selection of sources of evidence and (v) ethical considerations.
Preferred Reporting Items for Systematic reviews and Meta-Analyses for scoping reviews
(PRISMA-ScR) guidelines will be used to present the review results (14). In compliance with
the National (South Africa) Open Science Policy (15), this protocol is registered on Open
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90 Science Framework and accessible via this link: https://archive.org/details/osf-reqistrations-

91  zs3pb-vi
92
93 i. Identification of a research question

94  We employed the PCC (Population, Concept, and Context) nomenclature to determine the
95 eligibility of the research question for a scoping review (Table 1). The research question is:
96 What is the level of user experience of mobile-linked (m-linked) POC diagnostics in
97  community-based healthcare? The identified population was m-linked POC diagnostics which
98 we define as technology that allows for the screening and diagnostics of communicable and
99  non-communicable diseases in remote settings by healthcare professionals and patients (4)
100  such as Covid-19 tests (16) and chest x-ray evaluations (17). This technology would aid in
101  shortening the time between testing and clinical diagnosis (18). The concept of this study has
102  been identified as user experience in health technologies which refers to taking into
103 consideration the target community’s values, desires, expectations, personal objectives, and
104 lived experience when implementing such technologies (19) and the context identified as
105  community-based healthcare. Community-based healthcare refers to improving healthcare in
106  targeted populations, which involves providing healthcare services on a local, personalized
107  level, where without this strategy, communities would not have access to appropriate medical
108  care (20). An example of community-based healthcare would include community healthcare
109 facilities that provide services such as community nursing, aged care, and occupational

110  therapist services (21).

111
Table 1: PCC for determining the eligibility of the research question
Population m-linked POC diagnostics
Concept User experience in health technologies
Context Community based healthcare
112
113
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114  (ii) Identification of relevant studies

115  The following databases will be used to conduct a comprehensive and reproducible literature
116  search using the following electronic databases: Scopus, Web of Science, EBSCOhost
117  (Medline, CINAHL, Africa-Wide, Academic Search Complete). The principal investigator (PI),
118  subject specialist, and university librarian will develop a comprehensive search strategy to
119  ensure the correct use of indexing terminology and Medical Subject Headings (MeSH) terms.
120  Grey literature including dissertations/theses, conference proceedings, websites of
121 international organizations such as WHO, and government reports, will also be explored.
122 Additional relevant studies will be identified by manually searching all references cited in the
123 included studies to identify studies not indexed in electronic databases. There will be no
124 language restrictions applied, to minimize the risk of excluding relevant studies. The following
125  keywords will be used (and refined to suit each database): 1- “User experience” or “user
126  experience in health technologies” or “UX” or “UX in health technologies” 2- “point of care” or
127  “point of care testing” or “point of care diagnostics” or “point of care diagnostic services” or
128  “mobile-linked point-of-care diagnostics” and 3- “community-based health” or “community-
129  based healthcare” or “primary healthcare”. Each search will be documented in detail, showing
130  the keywords date of search, electronic database, and the number of retrieved studies, and
131  the results of the search will be tabulated. The search strategy will be optimized by adopting
132 the search summary table (SST) outlined by Bethel et al., (22) as a guide. The SST will be
133 used to improve and report on the effectiveness of the search strategy.

134

135 A pilot search in various electronic databases was conducted to demonstrate the feasibility of
136  addressing our research question using a scoping review. The results of our pilot search are
137  indicated in Table 2.

138

139
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140 Table 2: Results of pilot search in selected electronic databases
Date of Database Keywords Search results
search
29/09/2022  SCOPUS ( TITLE-ABS-KEY ( "mobile-linked point-of-care 259

testing" OR “mobile linked point-of-care diagnostics" OR
“digital-linked point-of-care diagnostics” OR "point-of-
care diagnostics" OR "Diagnostic Test" OR "point-of-
care testing"” OR "Point-of-Care

Systems" OR "Diagnostic Test" OR point-of-

care OR “user

experience” OR "UX" OR "usability" OR "personalized
medicine" OR "community based

healthcare" OR "community health" ) )

5/10/2022 MEDLINE (MM "Mobile Diagnostic Test Kits Approval") OR (MM 223
"Home Diagnostic Tests") OR (MM " mobile-linked point-
of-care testing ") OR " mobile point-of-care diagnostics"

OR “digital-linked point-of-care diagnostics” OR
"point-of-care testing" OR "Diagnostic Test" OR "point-of-
care systems" OR "Point-of-Care Systems" OR "Diagnostic
Test" OR Point-Of-Care OR POCT) OR User Experience
OR UX OR Community based healthcare OR community
health)

5/10/2022 CINAHL (MM "Mobile Diagnostic Test Kits Approval”) OR (MM 106
"Home Diagnostic Tests") OR (MM " mobile-linked point-
of-care testing ") OR " user experience of mobile point-of-
care diagnostics" OR "point-of-care testing" OR
"Diagnostic Test" OR "point-of-care systems" OR "Point-
of-Care Systems" OR "Diagnostic Test" OR Point-Of-Care
OR POCT) OR User Experience OR UX OR Community
based healthcare OR community health)

5/10/2022 Africa Wide  “User experience in mobile-linked point-of-care 22
diagnostics”
6/10/2022 Academic ( TITLE-ABS-KEY ( "mobile point-of-care 173
search testing" OR "point-of-care testing" OR "Diagnostic
complete Test" OR "point-of-care systems" OR "Point-of-Care

Systems" OR “digital-linked point-of-care diagnostics”
OR "Diagnostic Test user experience" OR user
experience OR UX ) AND TITLE-ABS-KEY ( "real
time connectivity ease of specimen collection
environmental friendliness affordable sensitive specific
user friendly rapid equipment free

delivered" OR reassured OR "community based
healthcare diagnostics" OR "community

health" OR "user experience" ) )

6/10/2022 Web of "mobile point-of-care testing” OR "Diagnostic 198
Science Test" OR "point-of-care systems user
experience" OR '"real time connectivity ease of specimen
collection environmental friendliness affordable sensitive
specific user friendly rapid equipment free
delivered" OR user
experience OR "UX" OR "community-based
healthcare” OR "community health diagnostics"

TOTAL 981
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142
143 (iii)  Selection of eligible studies

144  This scoping review will be guided using inclusion and exclusion criteria to ensure that relevant

145 studies are selected:

146 a. Inclusion criteria

147 The included articles should meet the following criteria:

148 * Articles reporting on mobile-linked POC diagnostics in a community-based healthcare
149 setting

150 * Articles reporting on technology that allows for the screening and diagnostics of
151 communicable and non-communicable diseases in remote settings

152 * Articles reporting on the user experience (UX) in health technologies

153 * Articles reporting on the evidence of community-based healthcare on a local,
154 personalized level

155 * All reviews providing evidence of mobile-linked point-of-care diagnostic systems

156 b. Exclusion criteria

157 Articles were excluded from the scoping review if they fall under the following description:
158 * Articles that lacked evidence on point-of-care diagnostics in community-based
159 healthcare

160 * Articles that lacked evidence on the user experience (UX) of health technologies at
161 the primary healthcare level

162 All reviews not providing evidence of integrated mobile-linked point-of-care diagnostic
163 systems

164

165 (iv)  Selection of sources of evidence

166  The articles will be screened in three stages: title, abstract and full article. Reviewers will use
167  ascreening tool developed by the Pl and pilot tested by the reviewers. The eligible articles will
168  be exported to an Endnote 20 library, and the duplicates will be removed. The PI will screen

169  abstracts in parallel with the co-reviewer. After screening the abstracts, the reviewers will

8
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170  discuss any discrepancies in the selected articles until a consensus is reached. Two reviewers
171  will then screen the full texts of articles selected during the first stage. A third screener will
172 resolve any discrepancies in the selected articles after the full-text screening. Both abstract
173  and full-article screening will be guided by the screening tool that factored in all aspects of the
174  inclusion/exclusion criteria and the PCC elements. The level of agreement between screeners’
175  results after screening the abstracts and full articles will be determined by calculating Cohen’s
176  kappa statistics. The kappa statistics were interpreted as follows: values <0.1 indicate no
177 agreement and 0.10-0.20 indicate none to slight, 0.21-0.40 as fair, 0.41-0.60 as moderate,
178  0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement. Database search and
179  screening results will be presented using the PRISMA chart (Figure 1) .

180

181 a. Charting the data

182 A data charting form will be used to capture all relevant data from the articles reviewed. Two
183  independent reviewers will pilot the data charting form and recommend modifications that will
184  be implemented. The following data will be extracted from the included articles: author and
185  year of publication, the title of study, aim of the study, study design, study setting, study
186  population, type of point-of-care test investigated, the level of user experience of the identified
187  POC diagnostic tests and other significant findings.

188

189 b. Collating, summarizing, and reporting the results

190  The quantitative data extracted from the included articles will be presented in a table and
191  graphic format. Qualitative data will be summarised according to emerging themes.

192

193 ¢. Quality appraisal

194  The quality of the included articles will be evaluated using the mixed method appraisal tool
195  (23) version 2018 (24) . Using MMAT, the methodological quality of five categories of research
196  will be appraised, which include the following: qualitative research, randomized controlled

197 trials, nonrandomized studies, quantitative descriptive studies, and mixed methods studies.

9
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198  The quality appraisal process will be carried out by two independent reviewers. The following
199  percentage scores will be used to grade the quality of evidence where: (i) <50% represents
200 low-quality evidence, (ii) 51-75% represents average-quality evidence, and (iii) 76—100%
201  represents high-quality evidence.

202

203 (v) Ethical considerations

204  This scoping review will be developed and compiled using existing literature. No primary data
205  will be collected to answer the research question.

206

207

208

209  Discussion

210  According to the Foundation for Innovative New Diagnostics (FIND) 2021 strategy report, no
211  diagnostic tests exist for 60% of the pathogens already identified by the World Health
212 Organization (WHO) to have the potential of developing into another pandemic In addition,
213 half of the known top 20 diseases which are responsible for the highest mortality rate have no
214  reliable diagnostic test kits (25). To solve the setbacks, the successful and sustainable
215  implementation of reliable mobile linked POC diagnostic tools will depend on the user
216  experience in terms of accessibility, acceptability, and adoption by the target users (7). With
217  no consideration of user experience, the implementation of mobile linked POC diagnostics will
218 be short-lived. The user experience (UX) will play a big role to achieve sustainable
219  implementation and use.

220

221 In order to gather relevant evidence to answer our research question, this scoping review will
222 exclude articles that lack evidence on point-of-care diagnostics in community-based
223 healthcare. Articles that lack evidence on the user experience (UX) of health technologies in
224 community-based healthcare and all reviews that do not provide evidence of integrated

225  mobile-linked point-of-care diagnostic systems will also be excluded. The third sustainable

10
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226  development goal (SDG3) is to ensure healthy lives and promote well-being for all. More
227  specifically, SDG 3.4 aims to reduce premature mortality by a third, from non-communicable
228  diseases through prevention and treatment (26). This work will be published in peer-reviewed
229 journals and presented to relevant stakeholders to achieve the above-outlined goals on a
230  global scale.

231
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