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Abstract

Introduction

Diabetic Retinopathy (DR) is a microvascular complication of chronic Diabetes that can lead
to visual impairment if left untreated. While concerted efforts have been made to develop
screening modalities to facilitate the early detection of Diabetic Retinopathy in sub-Saharan
Africa, little is known about the factors impacting the optimal use of these screening ser-
vices. This paper aims to identify and highlight factors associated with the access of Diabetic
Retinopathy screening services from patient and service provider perspectives.

Methodology

This scoping review was conducted using the Arksey and O’Malley (2005) framework. A com-
prehensive search of peer-reviewed articles and grey literature was conducted from May 2023
to June 2023. Electronic databases searched include Medline, Embase, PubMed, CINAHL
Complete, APA PsycINFO, Web of Science, and African Journal Online (AJOL). Two review-
ers independently screened the retrieved records for eligibility, and relevant data was extracted
from the included studies. A descriptive overview of key findings was provided, and the 5As
conceptual framework of access to healthcare was used to map the identified factors.

Results

The search strategy yielded 873 records. Of those, 19 studies met the criteria for inclusion.
Health literacy and duration of Diabetes were reported in 12 and 9 studies as the most com-
mon factors associated with DR screening services access. Similarly, age at onset and inad-
equate referral by healthcare providers were cited as significant determinants of DR
screening access in 7 studies, respectively.

Conclusion

The 5As framework of access to healthcare aids our understanding of factors associated
with the access of DR screening from patient and service provider standpoints. To address
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these issues, there is a need for more research on this topic to design effective DR screen-
ing services in the region.

1 Introduction

Diabetes Mellitus (DM) remains a significant public health challenge globally. Broadly classi-
fied into Type 1, Type 2, and gestational Diabetes, the International Diabetes Federation (IDF)
estimates that about 537 million people (approximately 10.5% of the adult population world-
wide) between the ages of 20 to 79 have Diabetes and this figure is forecast to markedly
increase by 46% to 783 million by 2045 [1]. The burden of Diabetes Mellitus is unevenly dis-
tributed globally, with inordinately higher prevalence rates recorded in low- and middle-
income countries [2]. Even in high-income countries, there are stark socio-economic dispari-
ties in the distribution of non-communicable diseases like Diabetes across households of dif-
ferent income brackets [3]. For sub-Saharan Africa, which is currently grappling with a
myriad of issues ranging from poverty, malnutrition and infectious diseases, the Diabetes epi-
demic poses enormous challenges to the health and socio-economic well-being of its teeming
population [4]. In Africa, the age-standardized prevalence of Diabetes is estimated to be
approximately 7.2% among adults aged 20-79 years [1]. Moreover, the probability of develop-
ing diabetic microvascular complications is relatively higher in people of African descent due
to a high incidence of comorbidities such as hypertension, poor metabolic control, and a prob-
able genetic predisposition to the disease condition [5]. Economically, sub-Saharan Africa is
also known to contribute the least to the total healthcare expenditure for annual Diabetes care
worldwide [6].

Diabetic Retinopathy (DR), a sight-threatening complication of long-standing Diabetes is a
leading cause of preventable blindness [7]. In its initial stages, DR may be completely asymp-
tomatic but can progressively result in sudden, irreversible loss of vision if left unchecked. As
the progression of DR is inherently linked to the duration of DM, routine DR screening is con-
sidered essential to reduce DR progression [8]. There is often a delay between the onset of
Type 2 diabetes and its diagnosis. As a result, people with Type 2 diabetes may already have
diabetic retinopathy (DR) at the time of diagnosis. This delay is less common in persons with
Type 1 diabetes [9]. As part of the guidelines for diabetic eye care of 2017, the International
Council of Ophthalmology (ICO) and the American Diabetes Association (ADA) recommend
routine eye examinations for persons with Type 1 Diabetes, 5 years post-diagnosis, while peo-
ple with Type 2 Diabetes should be screened at the time of diagnosis [10]. Depending on the
degree of DR at baseline, the American Academy of Ophthalmology also advocates that fol-
low-up exams be conducted yearly or earlier [11].

In addition to ensuring timely intervention, the judicious utilisation of DR screening ser-
vices is known to be cost-effective [12]. Beyond detecting vision-threatening DR, regular reti-
nal screening can provide some insight into a diabetic patient’s current state of health, as DR
can serve as an essential biomarker in identifying subsets of the population at risk of develop-
ing other diabetic complications such as nephropathy and neuropathy [13]. The absence of a
cohesive infrastructure for ophthalmic services in resource-poor settings has been identified as
a major impediment to routine Diabetic Retinopathy screening [14]. For instance, Africa is
estimated to have an ophthalmologist-to-population ratio of roughly 2.5 to 1 million, which
means that patients with Diabetes cannot quickly receive the retinal follow-up they need [15].

To set up an effective DR screening service (DRSS), it is crucial to have a grading system in
place to recognise points of intervention as the disease progresses. One of the earliest attempts
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to provide a standardised classification scheme for DR was the Airlie House classification 1968
[12]. The Early Treatment of Diabetic Retinopathy Study (ETDRS) developed a refined version
of the former classification, and introduced the term clinically significant macular edema
(CSME) to depict the loss of vision associated with DR and this soon became the gold standard
[16]. Subsequently, in 2003, the international classification of Diabetic Retinopathy (ICDR)
introduced the International Clinical Disease Severity Scale for Diabetic Retinopathy provid-
ing a detailed 5-stage classification of the condition as follows: no apparent retinopathy; mild
non-proliferative Diabetic Retinopathy (NPDR); moderate NPDR; severe NPDR; and Prolifer-
ative Diabetic Retinopathy (PDR) and 3 categories of Diabetic macular edema: mild DME,
moderate DME, Severe DME. DR is designated as vision-threatening (VTDR) during the
severe NPDR, and PDR stages [17].

Like other screening services in public health, setting up an efficient DR screening pro-
gramme involves determining the population eligible for screening, developing a system of
invitation and information sharing to eligible cohorts and using the most suitable tests for the
screening exercise. It also includes a referral pathway for all screen positives and a feedback
loop to report all screen negatives to individuals. In some cases, it goes as far as ensuring accu-
rate diagnosis of true cases, providing the right intervention and follow-up as required [18].
According to the St Vincent Declaration of 1989, a systematic screening programme should
aim to achieve a sensitivity, specificity, and coverage of > 80% respectively [19]. In 1968, Wil-
son and Junger published ten criteria for a public health screening program, most of which are
still valid today [20].

Establishing a systematic DR screening programme in underserved communities is quite
daunting [21]. The absence of essential components of the health system makes it increasingly
difficult for proper service coordination to meet the needs of people living with Diabetes in
these settings. Impediments to service provision include inequitable distribution of healthcare
providers between urban and rural areas, lack of incentive to encourage service providers to
move into underserved communities, inadequate staff training, absence of basic amenities like
good roads, internet access, and housing [22]. With growing demand and limited supply of
services, DR screening is now left in the hands of non-governmental organisations and private
institutions. Where present, these services are often fragmented and siloed precluding integra-
tion within the wider network of services needed for optimal diabetic care and management
[23]. They may also come at a high cost, creating undue financial hardship to target users. To
reach out to people living with Diabetes in these communities, a situational analysis of all com-
ponents of the health system from the perspective of patients and service providers is
necessitated.

The 5As framework of access to healthcare by Levesque et al (2013) provides invaluable
insights into the concept of healthcare accessibility in the face of limited resources [24,25].
While previous literature reviews conducted on this topic in sub-Saharan Africa have assessed
Diabetic Retinopathy screening services (DRSS) from the health systems/supply and demand
point of views [22], the rationale behind this review is to achieve a wider view of the contextual
factors associated with DRSS access in the region. The 5As framework stands out for this pur-
pose because it factors in both healthcare providers and patient/population perspectives on
accessibility [26]. It describes access as the ability to identify, seek, reach, obtain, or utilize
healthcare services, ensuring that the needs for these services are met. The framework defines
five key dimensions of accessibility as follows: Approachability, Acceptability, Availability and
accommodation, Affordability, and Appropriateness. These dimensions interact with five cor-
responding abilities within populations to create access. The related abilities are: Ability to per-
ceive, Ability to seek, Ability to reach, Ability to pay, and Ability to engage [25].
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Based on the foregoing, conducting a scoping review of published literature on Diabetic
Retinopathy screening services access in sub-Saharan Africa is pertinent.

1.1 Study aim

This study aims to review the contextual issues associated with the access of screening services
for Diabetic Retinopathy in sub-Saharan Africa.
1.1.1 Review objectives.

« To comprehensively map the extent of the existing literature on access to Diabetic Retinopa-
thy screening services in sub-Saharan Africa.

« To highlight the factors associated with the access of Diabetic Retinopathy screening services
from service user and service provider standpoints.

2 Methodology

This review was conducted in line with the methodological framework by Arksey and O’Mal-
ley [27] and reported using the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA ScR) extension guidelines for scoping reviews. (See S2 Appendix). A
review protocol was developed a priori and registered on the Open Science Framework:
https://doi.org/10.17605/OSF.IO/HDRZ]

2.1 Framework

The Population, Concept and Context (PCC) framework for conducting scoping reviews rec-
ommended by Joanna Briggs Institute (JBI) in 2013 was used to develop the review question
[28]. Based on this method of evidence synthesis, we deduced the following and posed the
review question below:

Population of interest: People living with Diabetes

Concept: Access of Diabetic Retinopathy screening services (DRSS).

Context: sub-Saharan Africa

2.1.1 Review question. What are the factors associated with the access of Diabetic Reti-
nopathy screening services for people living with Diabetes in sub-Saharan Africa?

2.2 Search strategy

To answer the review question, the Elton B. Stephens Company (EBSCO) host platform was
accessed through the University of Limerick Glucksman Library website from 29" May 2023
to 30" June 2023. Electronic databases searched include MEDLINE with full text, PubMed,
Embase, APA PsychINFO, Web of Science, CINHAL Complete, and Africa Journals Online.
These databases were searched to ensure comprehensive coverage, capture discipline-specific
studies, and avoid selection bias. There was no publication time limit on the searches because
of the paucity of available studies on the topic after a preliminary search.

Searches were run for these terms in the title, abstract and full-text fields. To guide our
search properly, we searched related terms for our key concept “Diabetic Retinopathy Screen-
ing Services” under the medical subject headings MeSH terms for MEDLINE, CINAHL sub-
headings for CINAHL complete using a combination of Boolean operators (AND, OR, NOT)
and other search terms to narrow or broaden the search as required. Keywords in the studies
we found were reviewed and references lists were scanned to expand, refine, and modify our
search terms as required. Utmost care was taken to document our search strings after each

PLOS ONE | https://doi.org/10.1371/journal.pone.0315367 December 13, 2024 4/25


https://doi.org/10.17605/OSF.IO/HDRZJ
https://doi.org/10.1371/journal.pone.0315367

PLOS ONE

Diabetic retinopathy screening in sub-Saharan Africa

session to keep track of all queries. Retrieved articles were exported to the reference manager,
Endnote, for proper filing. Hand searches of grey literature were equally conducted.

2.3 Study selection

Articles found on the electronic research databases were imported to the artificial intelligence
software application, Rayyan, where they were scrutinized for duplicates [29]. These duplicates
were subsequently removed. Two authors (IN and AB) independently screened the title and
abstracts of the remaining studies identified from the databases on Rayyan. Articles were
assessed using a set of eligibility criteria (outlined below), after which conflicts were discussed.
These conflicts were resolved by consensus and through arbitration of a review tiebreaker (NT)
as required. The Preferred Reporting Items for Systematic review and Meta-Analysis
(PRISMA) flow diagram was then created to illustrate the entire process of study selection.
Reasons for exclusion of articles at the full-text stage were provided.

2.3.1 Inclusion criteria.

Population-based or hospital based primary studies (quantitative, qualitative or mixed meth-
ods) and any study design, conducted in sub-Saharan Africa and published in English.

Studies reporting factors associated with the access of DR screening from patient and/or ser-
vice provider perspectives.

2.3.2 Exclusion criteria.

Studies that do not involve human subjects, including editorials, case reports, opinion
papers, conference abstracts, review protocols and systematic reviews.

Studies evaluating barriers to eye care in general, without focusing on Diabetic Retinopathy
screening, and studies assessing screening obstacles for Diabetes Mellitus without mention-
ing Diabetic Retinopathy screening hurdles specifically.

Studies focusing solely on prevalence, diagnosis, medical, or surgical/para-surgical manage-
ment of Diabetic Retinopathy.

« Articles not published in English

« Studies not conducted in sub—Saharan Africa.

2.4 Data extraction

The full text of the included studies was read, and relevant data was extracted using Micro-
soft Excel®. Each article was assigned a number for easy identification. Information
extracted include author, title, year of publication, study location (country and setting),
study population and sample size, research methods used, emerging themes and 5As dimen-
sions. Two authors (IN and NI) worked independently on data extraction, and iteratively
identified emerging themes. Thematic synthesis was conducted in three overlapping steps
involving line by line coding of the findings from the included studies, grouping these codes
into descriptive themes, and generating analytical themes from these categories using the
5As framework [30]. The data extraction table was pilot tested to refine the categories,
ensure clarity and promote consistency across the reviewers for more reliable data. A risk of
bias or critical appraisal of the included studies was not conducted in this scoping review as
it is considered optional [31].
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2.5 Collating, summarizing and reporting the results

A narrative account of key findings from the included literature was summarized after collat-
ing and analysing the extracted data for emerging themes. To shed more light on some contex-
tual factors related to the access of DR screening services in sub-Saharan Africa, we used the
5A’s conceptual framework of access to healthcare by Levesque et al (2013) to map and explain
the emerging themes from the studies.

3 Results

Opverall, the searches generated 873 articles, out of which 405 duplicates were removed. 468
titles and abstracts were screened by the reviewers using the designated eligibility criteria.
Based on the information provided in the titles and abstracts, 445 (95%) articles did not meet
the inclusion criteria and were excluded. Reasons for exclusion include:

Wrong outcome (n = 397), Wrong population (n = 41), non-human subject (n = 3), Review
Protocol (n = 3), Not English (n = 1). (The abstract for this study was available in English but it
was excluded later because it did not meet the inclusion criteria).

Afterwards, we sought to retrieve the remaining 23 articles for full text screening. The full
text of 2 articles were unretrievable, so the other 21 articles were assessed for eligibility. After
reading the full text, 2 extra articles were excluded because they did not answer the review
question. See Fig 1.

3.1 General characteristics of included studies

Nineteen studies published in different scientific journals between 2007 and 2022 were
included in this review. All the studies were observational studies using cross-sectional
study design to assess the factors associated with the access of DRSS. Three of the studies
[#6, #11, #19] investigated DRSS access from the service provider’s point of view, while 15
articles [#1, #2, #3, #4, #5, #7, #8, #9, #10, #12, #13, #14, #15, #16, #18] assessed from the
patients’ standpoint. Study #17 explored both patient and service provider perspectives. Of
all 19 studies, 14 studies were quantitative studies relying on interviewer administered ques-
tionnaires, 2 studies [#11 and #17] were qualitative studies involving face-face-face semi-
structured interviews while 3 articles [#5, #9 and #10] used mixed methods. 10 of the studies
used systematic random sampling technique to recruit study participants, while 6 of the
studies resorted to convenience sampling. Two studies [#17 and #19] utilized purposive
sampling while study #6 relied on proportionate allocation. The sample sizes ranged from
27 to 424 participants. With regards to country and setting, the studies were conducted in
various primary, district and tertiary healthcare facilities across sub-Saharan Africa (5 in
Nigeria, 1 in Ghana, 2 in Ethiopia, 4 in Tanzania, 3 in Kenya, 3 in South Africa, 1 in Zimba-
bwe). See Table 1 and Fig 2.

3.2 Thematic synthesis

Seven themes (health literacy, health-related factor, health beliefs, demographic factors, psy-
chological factors, financial factors; residence, mobility, and social factors) emerged from the
review in relation to the patients while five themes (service reach, service cost, screening com-
petency, service accessibility and service coordination) emerged in relation to service
providers.

Patient-related themes were categorized using the five abilities of the population in the 5As
conceptual framework as follows:
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Identification

Screening

Included

Identification of studies via databases and registers ]

Records identified from
databases and other sources
(n=873) *:
(PUBMED =198)
(MEDLINE =117)
(EMBASE = 267)
(APA PSYCHINFO = 2)
(CINANHL COMPLETE = 23)
(WEB OF SCIENCE = 122)
(AJOL= 136)
(GREY LITERATURE= 8)

Duplicate Records removed
before screening:

(n = 405)

'

Records screened by title and

abstract.
(n =468)

'

Records excluded and reasons:
(n = 445)
Wrong outcome (n =397)
Wrong population (n = 39)
Non-human subject (n = 5)
Review Protocol (n=3)
Non-English (n=1)

Reports sought for retrieval:

(n=23)
'

Reports not retrieved:
(n=2)
Unavailable full text

Full text articles assessed for
eligibility:
(n=21)

Reports excluded and reasons:

Not answering review
question (n=2)

—/

Studies included in review:
(n=19)

Fig 1. PRISMA flow diagram of study selection.
https://doi.org/10.1371/journal.pone.0315367.9001
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Numbers indicate the number of included articles from each country in the study

Ability to perceive
Approachability
Acceptability
Ability to seek

Availability& Accommodation

Ability to reach
Affordability
Ability to pay
Appropriateness
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Created with mapchart.net

Fig 2. Geographical distribution of included studies and 5A dimensions as reported.
https://doi.org/10.1371/journal.pone.0315367.9g002

Ability to perceive

o Health Literacy: This was one of the popular themes emerging from 63% of the studies [#2,
#4, #5, #8, #9, #10, #13, #14, #15, #16, #17, #18]. These studies assessed the level of awareness
and knowledge of Diabetes, Diabetic Retinopathy, and importance of periodic retinal screen-
ing among patients living with Diabetes. Majority of the studies showed moderate to high
levels of awareness and knowledge of Diabetic Retinopathy, while in 4 studies [#8, #10, #16,
#17], this was reportedly low.

o Health-related Factors: According to the studies, duration of Diabetes was one of the single
largest determinants of DR screening and this was mentioned in 47% of the studies [#1, #4,
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#7,#9, #11, #13, #14, #15, #16]. It was found that a shorter duration of Diabetes was fre-
quently associated with defaulting on screening appointments. The effect of the type of Dia-
betes, family history of Diabetes, and the presence of comorbidities and history of previous
eye disease were equally assessed in the studies.

Health Beliefs: The influence of health beliefs underlying the perception of ill health and the
need to seek care were equally explored. Studies [#5, #12, #17, #18] highlighted some of the
factors such as stigma, fear of surgery, fear of vision loss and denial that could impact the
choice of a person living with Diabetes to seek care. For example, in study #17 by Wentzel
and Mchiza, fear of vision loss was cited by one of the key informants as a reason for seeking
care and this outweighed fear of the surgical procedure. Commenting on this, one of the key
informants interviewed stated “The main thing, I think they (patients) are scared”. Some of
the patients also admitted their fear of treatment, by making remarks like “I was scared. I
didn’t know what to expect” (Patient 8). “. .. if I don’t do it then I'll eventually go blind”
(Patient 3); “. .. probably my fear that I'll go blind if I don’t go” (Patient 7).

Ability to seek

« Demographic Factors: Seven studies [#4, #7, #8, #12, #13, #14, #16,] investigated the associa-
tion between age and access of DRSS, with majority of the studies stating that age at onset
was a significant predictor of DRSS access. While study #14 found strong evidence of associ-
ation between having a dilated eye examination (ever) and increasing age, the effect size was
quite small. Study #12, on the other hand, reported that age was not associated with the
access of DRSS. Studies [#5, #16, #18] reported on the influence of gender on the access of
Diabetic Retinopathy screening services with studies #5 and #18 finding that being male
increased the likelihood of accessing DRSS. Four studies [#5, #7, #8, #9] examined the impact
of the level of education and marital status on DR screening access while studies [#8, #9 and
#14] looked at the effect of employment status and residence on DRSS access. Two studies
[#2 and #5] quizzed respondents on the impact of cultural beliefs on screening access. While
53% of the respondents in study #2 reported that cultural and spiritual beliefs may be the rea-
son why people did not access DRSS, it did not specify the specific cultural and spiritual
beliefs that could have been responsible for this trend. Some study participants in study #5
cited the limited appreciation of the chronicity of Diabetes and a lack of understanding of
the concept of being “sick” without symptoms as some cultural beliefs that led to poor DRSS
access. Commenting on this, one respondent said, “Most Africans don’t have the habit of
checking our health status until we get sick.”

Ability to reach

« Residence, Mobility and Social Factors: Three of the included studies [#5, #12, #17] stressed
the role of family, friends, and other forms of social support on the access of DR screening.
The need for an escort to screening appointments and its attendant implications were
highlighted by both patients [#5, #12] and service providers [#17]. The impact of current
state of health and mobility on the access of available DR services was explored in studies
[#7, #10, #16, #17]. In study #10, the current status of eye health was investigated and 50.8%
of people living with Type 2 Diabetes in the study reporting they had no previous dilated eye
examination because they had no eye problems/visual symptoms. Similarly, being in a poor
state of health as a result of Diabetes or another disease was highlighted as a major barrier to
the access of DRSS. Three studies [#8, #9, #14] reported on the influence of urban vs rural
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residence on access to DRSS, with living in urban areas reported as having a strong associa-
tion with access of DRSS.

Ability to pay

« Financial factors: Studies [#4, #5, #8, #13] explored the effect of different income levels and
financial status on the access of DR screening services. Here, financial constraints and low
income were reported as the reasons for the poor DRSS access. For example, in study #5,
women were less likely to attend DR screening appointments because they did not have the
financial independence to do so since in most families in the study, financial decisions were
made by men. The availability of medical insurance coverage was equally highlighted as a
predictor of access to DR screening facilities in studies [#5 and #7] while financial trade-offs
and competing priorities were found to be significantly associated with the access of DRSS
in studies [#12, #17, #18].

Ability to engage

« Psychological Factors: Five studies [#9, #10, #12, #17, #18] explored the association between
self-efficacy, attitude towards DR, anxiety and the access of DR screening services. In studies
#12 and #18, lack of motivation, forgetfulness and a negative attitude towards DR were
reported to be significantly associated with poor access of DR screening services (DRSS).

Service provider related themes were classified using the 5As service dimensions as follows:

Approachability

o Service Reach: Three studies [#4, #8, #15] asked study participants about their source of
information on Diabetes and diabetic eye disease, with majority of the study participants
reporting healthcare providers as the main source of information. Other sources of informa-
tion mentioned in the studies include friends and relatives, mass media and eyecare profes-
sionals. The lack of outreach services and mobile clinics was equally identified as a major
obstacle to DR screening access in study #11.

Acceptability

« Screening Competency: Three studies [#6, #11 and #19] asked healthcare providers about
their experience levels in conducting DR screenings and how knowledgeable they are about
Diabetic Retinopathy, most of the participants reported having good knowledge of diabetic
ocular complications, however, it was also determined that only a few of the study partici-
pants routinely conducted retinal examinations on diabetic patients.

Availability and accommodation

o Service Accessibility: Information on the accessibility of Diabetic Retinopathy screening ser-
vice (DRSS) was solicited from service providers. Four studies [#3, #9, #10, #17] reported the
ease of obtaining DR screening appointments as predictors of service utilisation while long
waiting times was identified as a notable impediment in studies [#3, #17, #18]. Six studies
[#2, #9, #10, #11, #12, #18] noted that travel distance to the screening service was a
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considerable predictor of DR screening access. Other factors indicated in the studies in rela-
tion to availability and accommodation include shortage of ophthalmic workforce [#9 and
#19] and in study #17, the Covid19 pandemic was also mentioned as a remarkable cause of
Diabetic Retinopathy screening service disruption during the lockdown period.

Affordability

« Service Costs: The direct cost of treatment was mentioned as a notable determinant of Dia-
betic Retinopathy screening services access in 5 studies [#5, #7, #9, #10, #12]. Indirect
expenses such as transport and accommodation costs were equally highlighted in study #5
and #12 while the mode of health service payment was considered as a significant factor in
study #7.

Appropriateness

o Service Coordination: Absence of functional screening equipment like ophthalmoscopes,
fundus cameras, and diagnostic medications were highlighted as major hinderances to DR
screening access in studies [#3, #6 and #11]. Task sharing between eye care professionals and
the non-ophthalmic workforce were also identified as significant predictors of DR screening
compliance in studies [#3, #9, #11, #17 and #19]. Some of the study participants in 37% of
the studies reviewed [#1, #2, #4, #12, #14, #16, #17] reported there was poor access because
their healthcare professional did not refer them to the Diabetic Retinopathy screening ser-
vice (DRSS). Similarly, providing explanations on the outcome of retinal screening by
healthcare professionals in studies [#3, #9, #17] and communication between services
involved with the care of people living with diabetes were considered as factors affecting
access of DRSS in studies #11 and #19 respectively.

The 5As framework was used to map these emerging themes as follows. See Table 2 and Fig 3.

4 Discussion

This scoping review aimed to highlight the contextual factors associated with the access of DR
screening services in line with the 5As conceptual framework of healthcare access. Health liter-
acy and health-related factors like duration of Diabetes were noted as the most prominent fac-
tors associated with the access of DRSS. Knowledge and clarity of referral protocol as well as
demographic factors such as the age of onset were equally highlighted as common factors.

4.1 Approachability/Ability to perceive

In terms of approachability of DR screening services in sub-Saharan Africa, most of the studies
revealed screening was conducted mainly on an opportunistic basis since very few screening
centres in the studies [#3 and #12] reported the existence of an electronic database for people
living with Diabetes. This highlights remarkable infrastructural deficits in the health informa-
tion systems needed for the invitation, recall and referral components of screening services
[18]. Health care providers were cited as the main sources of information on regular eye
checkup practices for people living with Diabetes in studies #4, #8 and #15 [35,39,46]. For ser-
vice users, the ability to perceive is largely influenced by the level of knowledge and awareness
possessed by an individual in relation to their health condition. Health beliefs like fear of blind-
ness, stigma, and denial also play a vital role in the ability to perceive and seek care in these set-
tings [41].Though regarded as a fundamental strategy used in improving health literacy, it was
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Table 2. Thematic synthesis using the 5As framework of access to healthcare.
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| 5ADIMENSIONS AND ABILITIES

| ARTICLES MENTIONED

%

"
>
=
=
Z
!

Health Literacy Patient awareness and knowledge of Diabetes, [#2, #4, #5, #8, #9, #10, #14, 63
Diabetic Retinopathy. #13, #15, #16, #17, #18]
Duration of Diabetes [#1, #4, #7, #9, #11, #13, #14, |47
Health-related Factors #15, #16]
Type of Diabetes [#4, #7, #8] 16
History of previous eye Disease [#1, #4, #8, #9, #16] 26
Family history of Diabetes [#9, #14, #17] 1
Comorbidities [#11, #14, #16, #17] 21
Health beliefs Stigma, fear of surgery/ vision loss, denial [#5, #12, #17, #18] 21
S aBwmyTOSEK
Age at onset [#4, #7, #8, #12, #13, #14, #16] | 37
Demographic factors Gender [#5, #16, #18] 16
Marital status [#5, #7, #8, #9] 21
Level of education [#5, #7, #8, #9] 21
Employment status [#8, #9, #14] 16
Cultural beliefs [#2, #5] 11
© ABWTYTOREACH
Residence, Mobility & | State of health and mobility [#7, #10, #16, #17] 21
Social Factors Urban/Rural residence [#8, #9, #14] 16
Family & Social Support [#5, #12, #17] 16

Financial factors Income Level [#4, #5, #8, #13] 21
Availability of medical insurance coverage [#5, #7] 11
Competing priorities & Financial trade-offs [#12, #17, #18] 16

Psychological Factors

Self-Efficacy, Attitude towards Diabetic Retinopathy,
Forgetfulness, Lack of Motivation, Anxiety

[#9, #10, #12, #17, #18]

[\
(=)

w
=
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Service reach

Screening competency

Source of DR Screening information

[#4, #8, #15]

—
=)}

Availability of outreach services

Healthcare provider knowledge and practice Of DR
screening

#11

[#6, #11, #19]

w

—
(=)

Service Accessibility Convenience & Ease Of obtaining appointments [#3, #9, #10, #17] 21
Waiting time [#3, #17, #18] 16
Shortage of ophthalmic staff [#9, #19] 11
Proximity to available screening centers [#2, #9, #10, #12, #18] 26
COVID-19 related issues #17 5

Service Costs Direct cost of screening [#5, #7, #9, #10, #12] 26
Indirect cost of screening [#5, #12] 11
Mode of health service payment #7 5

(Continued)
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Table 2. (Continued)

5A dimensions/abilities are highlighted in blue rows, #-Study number, %- Percentage distribution of themes.

Knowledge & clarity of referral protocol

Task sharing between eye care professionals and non-

ophthalmic workforce

https://doi.org/10.1371/journal.pone.0315367.t1002

[
[
[
[

#6, #11, #19]

THEMES 5ADIMENSIONS AND ABILITIES ARTICLES MENTIONED %

PATIENT

Service Coordination | Functional screening equipment and diagnostic [#3, #6, #11] 16
medication
Communication and Integration of services #11, #19] 11
Health education by medical personnel 3,9,17] 16

#1, #2, #4, #12, #14, #16, #17] | 37

16

evident in a few of the studies that creating awareness of a disease condition alone does not
necessarily guarantee attitudinal change that will lead to compliance. This was the case for
both patients and service providers in studies #4 and #6 [35,37]. This finding tallies with a sim-
ilar study in Indonesia which investigated how knowledge of DR improved screening practices
among general practitioners [50]. Conversely, studies in Turkey, Hong Kong, and Saudi Ara-
bia found significant associations between knowledge of DR and increased DR screening ser-
vices access and treatment adherence [51-53]. This indicates that compliance to DR screening
or treatment could be determined by a combination of factors with different variables playing
arole in the process [54]. For instance, in study #2, some participants were non-compliant

because they believed retinal screening would delay the process of acquiring new spectacles.

This is because patients had to undergo retinal examinations first to ensure there were no
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APPOINTMENTS FUNCTIONAL SCREENING EQUIPMENT
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OF DR SCREENING.

PROXIMITY TO AVAILABILE

SCREENING CENTRE MODE OF HEALTHCARE TASK SHARING BETWEEN EYE CARE
PAYMENT PROFESSIONALS AND NON-
COVID RELATED ISSUES OPHTHALMIC WORKFORCE
Approachability Acceptability Availabiliy & Affordability Appropriateness
Accommodation
+ + + + +
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Fig 3. Mapping DR screening services using the 5As framework of access to healthcare.
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abnormalities that would preclude prescribing of spectacles in that facility. This demonstrates
how preconceived notions could impact compliance to screening [33]. Duration of Diabetes
was frequently considered as a major predictor of Diabetic Retinopathy screening service
(DRSS) access, with a shorter duration of Diabetes linked to poor compliance. This outcome
was also resonated in a study carried out in Jeddah, Saudi Arabia[55] which found that dura-
tion of Diabetes and age were significant predictors of DR among people living with Diabetes.

4.2 Acceptability/Ability to seek

The rate of DR screening by eyecare practitioners and other healthcare providers in the
reviewed studies was reportedly low as seen in studies #6, #11 and #19. Studies conducted in a
high-income country like the United States of America also recorded a similar trend [56]. To
ensure a screening service is acceptable, it is crucial to make sure the service is not only of high
quality but culturally sensitive [57]. Demographic factors like age, gender, marital status, cul-
tural beliefs and other social constructs have been shown to influence health seeking behaviour
[58]. For instance, increasing age was noted as a major predictor of access to Diabetic Retinop-
athy screening services with a greater degree of non-compliance recorded in younger age
groups[44,47]. This was also corroborated by a study in the United Kingdom which concluded
that younger adults living with Diabetes had greater rates of screening non-attendance com-
pared to older individuals [59]. In three of the studies [#5, #16, #18] that assessed the impact of
gender on DR screening access, males had a higher rate of service utilisation in two studies,
while study #16 found the contrary. The provision of gender sensitive interventions like the
use of female health care workers to attend to diabetic women has been shown to improve
screening compliance [60]. This review also revealed varying degrees of association between
marital status and DR screening service access. In study #7, for instance, people who were
divorced were more likely to utilise eye health services than their married counterparts [38].
Conversely, in a study of barriers to healthcare for women of different ethnic and racial back-
grounds, it was shown that being single or divorced negatively impacted access to healthcare
services [61].

4.3 Availability & Accommodation/Ability to reach

From the reviewed studies, we can deduce that where an individual resides and their proximity
to healthcare facilities are important correlates of access to Diabetic Retinopathy screening ser-
vices. People residing in urban or suburban settlements are more likely to gain quicker access
to health information and tend to avail themselves of healthcare services more than their rural
counterparts [62]. This also includes the availability of transportation, housing, and other
forms of services to ensure optimal access to health services. The state of health and ambula-
tion of a patient is also central to how they interact with the health system [63]. Some people
might require the services of escorts to accompany them to their screening appointments and
this could have far-reaching economic consequences for the parties involved, hence the pres-
ence of a robust social support system is considered a key determinant of screening adherence
[36]. A study carried out in Egypt showed that lack of social support correlated positively with
higher amounts of DR treatment drop-outs [64]. For service providers, availability entails the
ease of booking screening appointments, waiting times and service convenience. The severe
shortage of the eyecare workforce has been identified as a primary contributor to the inaccessi-
bility of DR screening services [65]. Beyond recruiting additional human resources for eye
health services, ensuring equitable distribution of staff across rural and urban areas is para-
mount [66]. Study #17 equally highlighted the service disruption brought about by unique cir-
cumstances such as the COVID-19 pandemic. This was true not just for DR screening services,
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but all other screening services regarded as non-essential services during the lockdown period
[67].

4.4 Affordability/Ability to pay

Owing to limited resources and financial hardships that characterize sub-Saharan Africa,
issues of direct and indirect cost of service, absence of medical insurance and competing prior-
ities were mentioned as notable barriers to DRSS access. These prohibitive costs of care were
equally highlighted as significant barriers to the timely access of DR screening services in a
multi -country study to determine global perspectives on access to DR screening and treat-
ment[68]. While the cost of DR screening and treatment is generally regarded as a major hin-
derance, it is noteworthy that some of the respondents in the reviewed studies did not
consider DR screening a priority as seen in studies #10 and #12 respectively. This lack of prior-
itisation could influence willingness to pay for Diabetic Retinopathy screening services (DRSS)
and this was investigated in a previous study in Taiwan [69]. In this Taiwanese study, it was
found that level of income did not affect willingness to pay as much as level of education and
degree of severity of Diabetic Retinopathy. Likewise, the availability of a robust medical health
insurance scheme is considered an important predictor of DR screening and health service
access [70]. Given the widespread poverty in sub-Saharan Africa, most people living with Dia-
betes ultimately rely on out-of-pocket expenses to keep up with their health needs leading to
poor DRSS access as seen in study #5.

4.5 Appropriateness/Ability to engage

The introduction of innovative solutions and approaches like fundus photography, ocular
coherence tomography, teleophthalmology and other novel means of improving screening
efficiency has been hailed as major turning points in the trend of DR screening in resource-
constrained settings [71]. Granted, these might go a long way to improve coverage in geo-
graphically inaccessible areas, however, the training of non-physician clinical officers and
nurses on how to use these devices and interpret retinal photographs to accurately identify
true cases of vision-threatening Diabetic Retinopathy (VIDR) is also needed [72]. These task-
sharing strategies, when implemented at the primary care level could cushion the enormous
workload on a terribly understaffed eye care sector region-wide [73]. Even though this is gen-
erally a capital-intensive venture with a huge potential to yield promising return on invest-
ments, the cost of maintenance and other overhead cost incurred over time are also worth-
considering [74].

Finally, the absence of clear referral protocols to ophthalmologists by general practitioners
or other qualified healthcare practitioners was highlighted as an impediment to the timely
access of DRSS in studies [#1, #2, #4, #12, #14, #16, #17]. This could possibly emanate from
insufficient knowledge on how to grade different stages of DR or lack of an existing referral
pathway. Similarly, a systematic review involving a couple of low-and-middle-income coun-
tries revealed a national DR screening protocol is non-existent in most sub-Saharan African
countries [2]. Furthermore, knowledge of the referral pathway alone does not suffice, the need
for stringent follow-up care cannot be overemphasized [75]. Efforts to keep the channels of
communication between the diabetic clinics and ophthalmology departments open is para-
mount [42]. There is need to develop integrated models of care for all facilities involved in the
care and management of people living with Diabetes [76]. In addition, incorporating a system
of constant DR screening reminders through mass media campaigns and personalized phone
reminders could encourage people living with Diabetes to seek timely care [77]. Considering
that people with vision-threatening Diabetic Retinopathy are often asymptomatic, committing
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to regular Diabetic Retinopathy screening using appropriate technology and adequately
trained personnel could potentially ensure timely interventions culminating in better visual
outcomes for people living with Diabetes [78,79].

5 Study limitations

Owing to time constraints, this study did not include a consultation phase as recommended by
Levac et al [80]. Some studies highlighted cultural beliefs as reasons for poor access without
mentioning the specific cultural practices that could impact DR screening access. In addition,
some of the studies required respondents to recall events that happened in the past, which
makes their responses subject to recall bias. The 5As framework contained a few overlapping
themes which might have resulted in some analytical ambiguity. There was also language bias
since only articles published in English were included.

6 Conclusion and recommendation

This review highlighted the contextual challenges and facilitators of access to DR screening.
While the establishment of effective screening models to monitor and initiate timely interven-
tion is vital, understanding the issues surrounding the access of these services will help policy-
makers and other stakeholders develop a system that promotes integration, communication,
and compliance. The 5As framework of access to healthcare provides a holistic view of factors
associated with the access of DR screening services through the lenses of patients and service
providers. It portrays access as a dynamic process rather than a static concept. Key factors
impacting access to DR screening services in this review include health literacy, duration of
Diabetes, age at onset, and insufficient referrals by healthcare providers, which correspond to
the 5As dimensions of ability to perceive, ability to seek, and appropriateness. There is need
for further research on modalities to strengthen health systems especially in areas of human
resources for eye health, healthcare financing and integration of eye care services to address
these highlighted contextual barriers of DR screening and facilitate the provision and optimi-
zation of DR screening services in sub-Saharan Africa.
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