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ABSTRACT

Vision disorders affect over 1.1 billion people globally, with preventable cases contributing significantly to the burden.
Primary care physicians (PCPs) are uniquely positioned to address this gap, yet challenges in screening and management
persist. This systematic review evaluated the role of PCPs in early detection and management of vision disorders,
synthesizing evidence from 11 studies published between 2014 and 2024.

Key findings revealed that instrument-based screening in primary care improved completion rates (54% to 89%) and
reduced unnecessary referrals by 15-33.8%. Training interventions enhanced PCP knowledge (70.2% adherence post-
training), though systemic barriers like resource limitations hindered long-term impact. Telemedicine demonstrated high
detection rates for glaucoma (30%) and diabetic retinopathy (6.8%), with 76.7% follow-up attendance. Shared care models
between PCPs and specialists showed comparable outcomes to specialist care, reducing costs by 43—45% for conditions
like glaucoma and diabetic retinopathy. However, challenges such as staff turnover, resource gaps, and inconsistent
referrals persisted.

The included studies collectively illustrate the feasibility of integrating vision screening and management into primary
care, though challenges persist. The review highlights the potential of scalable technologies, multimodal training, and
telemedicine to strengthen primary care vision services. Policy recommendations include investing in validated screening
tools, standardized shared care protocols, and workforce retention strategies. Future research should explore hybrid care
models and task-shifting in low-resource settings. By integrating these strategies, PCPs’ pivotal role in reducing
preventable vision loss globally will be enhanced.
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1. INTRODUCTION

Vision disorders represent a significant global public health challenge, affecting over 1.1 billion people worldwide as of
2020," with projections indicating this number could rise to 1.8 billion by 2050.? The substantial healthcare and economic
burden associated with vision impairment is estimated at $411 billion annually in direct costs worldwide,® Despite the.
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magnitude of this challenge, approximately 40% of blindness in developed countries remains either preventable or treatable
with timely diagnosis and intervention.*¢ This reality underscores a critical gap in healthcare delivery that primary care
physicians (PCPs) are uniquely positioned to address.®

Primary care physicians (PCPs) serve as the first line of defense in healthcare systems, with eye-related complaints
comprising 2-3% of primary care office visits.” However, despite their frequent encounters with patients experiencing
visual symptoms, many PCPs face significant challenges in effectively screening for and managing vision disorders. Most
adults aged 50-80 seeking regular checkups reported their doctors had not inquired about their vision.® This oversight
represents a missed opportunity for early intervention, particularly given that conditions such as glaucoma, diabetic
retinopathy, and age-related macular degeneration often progress asymptomatically until irreversible damage has occurred.

The role of PCPs in vision care extends beyond simple visual acuity testing. These healthcare professionals are strategically
positioned to identify systemic diseases that impact eye health, including diabetes, hypertension, and cardiovascular
conditions, which frequently manifest with observable changes in ocular structures.” Research demonstrates that patients
are more likely to undergo eye examinations when their PCP recommends it,'° highlighting the influential role PCPs play
in patient compliance with preventive eye care. Furthermore, PCPs manage chronic conditions such as diabetes and
hypertension that significantly increase the risk of vision-threatening complications, making their involvement in eye health
surveillance particularly crucial.®>'® However, traditional approaches to vision screening in primary care settings have been
constrained by technological limitations and time pressures. The conventional direct ophthalmoscope, while historically
important, presents significant practical challenges in busy primary care environments, including the need for pupil dilation
and its narrow field of view. Recent technological advances, including digital fundus photography and optical coherence
tomography, offer new opportunities to enhance the effectiveness of vision screening in primary healthcare settings.''™'3

The integration of systematic approaches to vision screening within primary healthcare has shown promise in various
global contexts. Rwanda's national primary eye care program successfully trained 2,707 nurses and conducted nearly one
million eye examinations across all health centers, demonstrating the feasibility of task-shifting models in resource-
constrained settings.'* Similarly, evidence from a previous systematic review of global literature indicates that
appropriateness of eye care delivery varies widely, across different conditions and healthcare settings,!® suggesting
substantial room for improvement through standardized protocols and enhanced training.

This systematic review aims to comprehensively evaluate the current evidence regarding the role of primary care physicians
in the early detection and management of vision disorders within primary healthcare settings. By synthesizing existing
research on screening methodologies, training interventions, technological innovations, and patient outcomes, this review
seeks to provide evidence-based guidance for enhancing the integration of vision care into routine primary healthcare
practice. The findings will inform healthcare policy makers, primary care practitioners, and public health officials working
to address the growing global burden of preventable vision loss through improved early detection and intervention
strategies.

2. RESEARCH QUESTION

What is the role of primary care physicians in the early detection and subsequent management of vision disorders, compared
with standard ophthalmic referral or usual care within primary healthcare settings worldwide?

3. METHODS
Study Design

This systematic review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, '® synthesizing evidence from diverse sources.

Search Strategy

The search was performed across multiple electronic databases, including PubMed/MEDLINE, Embase, Cochrane Library,
Web of Science, Scopus, and CINAHL, to identify relevant peer-reviewed studies. Additionally, manual searches of
reference lists from key articles were conducted to identify further relevant studies.

The search strategy utilized a combination of Medical Subject Headings (MeSH) and free-text terms related to primary
care physicians, vision disorders, screening methods, and primary healthcare settings. Examples of MeSH and free-text

‘ o«

terms used related to: Primary care physicians ( “primary care physician,” ‘‘family physician,” “general practitioner,

2

“PCP”); vision disorders ("vision impairment,” ‘“eye diseases,” “glaucoma,” ‘“diabetic retinopathy,” “macular
degeneration”); screening and management (“early detection,” “screening,” “diagnosis,” “management,”
“telemedicine,” “shared care”); and primary healthcare settings: “primary care,” “community health,” “family

medicine”). Boolean operators (AND, OR) were employed to refine the search and ensure comprehensive coverage of
relevant literature.
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Inclusion and Exclusion Criteria

The following criteria were followed for inclusion of the identified studies

Population: Studies involving PCPs or primary healthcare workers in vision disorder screening and management.

Intervention: Any vision screening tool, training program, telemedicine application, or shared care model implemented in
primary care.

Comparison: Standard ophthalmic referral, usual care, or alternative screening methods.

Outcomes: Screening accuracy, referral rates, cost-effectiveness, patient satisfaction, and clinical outcomes.

Study Types: Randomized controlled trials (RCTs), observational studies, quasi-experimental studies.

Language: English-language publications.

Publication Date: To capture recent evidence, we included only English studies published in the last 10 years (2014—

2024).

Non-primary research studies, reviews, case reports, editorials, and studies not involving primary care settings were

excluded.

Screening Process

The selection process involved two independent reviewers who first screened titles and abstracts for relevance. Full-text
articles of potentially eligible studies were then assessed for final inclusion based on the inclusion criteria. Any
discrepancies between reviewers were resolved through discussion or consultation with a third reviewer. Figure 1 shows
further details of this process.
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Data Extraction

Data extraction was performed using a standardized form to ensure consistency across studies. Extracted information
included study characteristics such as author, year, country, study design, and sample size. Population details encompassed
demographics and risk factors, such as diabetes and hypertension. Interventions were categorized by type, including
screening tools like digital fundus photography and optical coherence tomography, training programs, and telemedicine
applications. Outcomes of interest included screening completion rates, referral rates, diagnostic accuracy, cost savings,
and patient satisfaction. Additionally, key findings from each study were documented, along with noted strengths,
limitations, and implications for primary care.

Quality Assessment

The methodological quality of included studies was evaluated using appropriate tools based on study design. Randomized
controlled trials (RCTs) were assessed with the Cochrane Risk of Bias Tool (RoB 2.0),'7 observational studies with the
Newcastle-Ottawa Scale (NOS),'® and quasi-experimental studies with the Joanna Briggs Institute (JBI) Critical Appraisal
Checklist.! Studies were categorized as low, moderate, or high risk of bias to ensure the reliability of synthesized evidence.

Data Synthesis

The findings were synthesized, identifying key themes: effectiveness of different screening tools; the impact of training
programs on PCP knowledge and practice; the role of telemedicine in improving access and detection rates; shared care
models between PCPs and specialists; and systemic challenges such as resource constraints and staff turnover. Subgroup
analyses were performed to examine variations by geographic setting (high-income versus low- and middle-income
countries), type of vision disorder (such as glaucoma, diabetic retinopathy, or pediatric vision screening), and type of
intervention (training, technology, or policy changes). Sensitivity analyses were conducted by excluding studies with a
high risk of bias to assess the robustness of the results.

4. RESULTS
Characteristics of included studies

This review included eleven studies published between 2014 and 2024 (Table 1). Study designs varied, including three
randomized controlled trials,?*?? two observational and multi-site studies,’»** two randomized quality improvement
studies,?>?*® one quasi-experimental and cluster randomized interventions,?’ one randomized non-controlled observational
study,?® one study with mixed methods design,?® and one retrospective longitudinal analysis study,** Sample sizes ranged
widely, from small cohorts, such as 39 to 500 participants.?*2*

Participant groups included preschool children, adults at risk of eye disease, patients with chronic conditions like diabetes
or glaucoma, and primary health workers from diverse healthcare settings across both high- and low-income countries.

Table 1. Characteristics of included studies

Authors, year® Title Study design Sample
Modest et al 20 2017 Implementation of Instrument-Based Vision Cluster randomized quality improvement 12 pediatric practices
Screening for Preschool-Age Children in project
Primary Care
Guven et al 2 2022 The effect of education seminars on pediatric, | Observational study 124
vision screening in the primary care settings
Owsley et al 2 2024 Alabama Screening and Intervention for Observational study, multi-site (implied) 500
Glaucoma and Eye Health through
Telemedicine (AL-SIGHT): Baseline
Results.
Mafwiri et al 2 2016 | Mixed methods evaluation of a primary eye Mixed methods study: non-controlled; 116
care training programme for primary health observational; quantitative data analyzed,
workers in Morogoro, Tanzania. using paired t-test; qualitative data collected
through in-depth interviews; purposeful
sampling.
Anzelic et al 2 2019 Preschool Vision Screening Collaborative: Randomized non-controlled observational Total: 39
Successful Uptake of Guidelines in Primary study Cohort 1: 26
Care Cohort 2: 13
Kalua et al 20 2014 A randomised controlled trial to investigate Randomized controlled trial. multi-site 343
the effects of enhanced supervision on
primary eye care services at health centres in
Kenya, Malawi and Tanzania
Vernacchio et al 2* Effect of Instrument-Based Vision Screening | Randomized quality improvement study 12 practices
2019 for 3- to 5-Year-Old Children on Referrals to
Eye Care Specialists
Ly et al 39 2020 Glaucoma Community Care: Does Ongoing Retrospective, longitudinal, stratified Total: 266
Shared Care Work? Ophthalmology-led: 81
Optometry-led: 185
Mathur et al. 2! 2019 Shared Care for Patients with Diabetes at Randomized equivalence trial Total: 231
Rizsk of Retinopathy: A Feasibility Trial PEC: 115
S50C: 116
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Goh et al.2 2018 Shared Cared for Stable Glaucoma Patients: | Randomized equivalence feasibility trial 233

Outcomes of a Feasibility Trial

Qkwenetal?’2014 | Primary eye care skills scores for health quasi-experimental, cluster randomized 25 clinical officers and 35
workers in routine and enhanced supervision | intervention study nurses
settings.

*Year of publication, AL-SIGHT — Alabama Screening and Intervention for Glaucoma and Eye Health through
Telemedicine, PEC — Primary Eye Care, PHCWs — Primary Health Care Workers, QI — Quality Improvement, SOC —
Specialist Outpatient Clinic

The findings highlight these key themes, including the impact of screening in primary care, training interventions,
telemedicine, shared care models, and systemic challenges.

Effectiveness of screening tools in primary care

Included studies demonstrated that instrument-based vision screening in primary care settings significantly improved
screening completion rates and reduced unnecessary referrals to eye care specialists. For instance, Modest et al.?® found
that instrument-based screening increased completed vision screenings among 3- to 5-year-old children from 54% to 89%,
with a 15% reduction in referrals. Similarly, Vernacchio et al.?> reported a 33.8% reduction in visits to eye care specialists
and a 15.2% decrease in costs after implementing instrument-based screening. These findings suggest that adopting
advanced screening tools in primary care can enhance efficiency and reduce the burden on specialist services.

Impact of training and education

Training programs for PCPs and primary health workers were shown to improve knowledge and screening practices, though
systemic barriers often limited their long-term impact. Guven et al.>* found that education seminars increased adherence to
pediatric vision screening recommendations, with 70.2% of physicians performing screenings as advised. However,
practice-related barriers, such as time constraints and resource limitations, persisted. Mafwiri et al.?’ reported similar
outcomes in Tanzania, where a primary eye care training program improved health workers' knowledge but was hindered
by challenges in clinical management and resource availability. Enhanced supervision, as studied by Okwen et al.,?” led to
better knowledge and skills among health workers compared to routine supervision, though high staff turnover remained a
limiting factor.

Role of telemedicine in detecting treatable eye conditions in primary care

Telemedicine emerged as a promising approach for detecting treatable eye conditions in primary care. Owsley et al.?*

evaluated a telemedicine screening program in Alabama and found high detection rates for conditions like glaucoma (30%),
diabetic retinopathy (6.8%), and cataracts (37.6%). The program also achieved a 76.7% follow-up attendance rate and high
patient satisfaction, demonstrating its feasibility and scalability in resource-limited settings.

Shared care models

Shared care models between PCPs, optometrists, and ophthalmologists were effective in managing chronic eye conditions
like glaucoma and diabetic retinopathy. Ly et al.>* showed that optometry-led care for stable glaucoma patients resulted in
a 21% re-referral rate to ophthalmologists, with minimal delays in follow-up. Mathur et al.?! and Goh et al.?? found that
primary eye care clinics provided clinical outcomes comparable to specialist clinics for diabetic retinopathy and glaucoma,
respectively, while reducing costs by 43-45%. These models not only improved patient access but also alleviated pressure
on specialist services.

Systemic challenges and opportunities

Despite the successes, several studies identified systemic challenges, including high staff turnover, resource limitations,
and inconsistent referral systems. Kalua et al.?’ noted that enhanced supervision improved basic eye care knowledge but
had a limited clinical impact due to staff attrition. Anzeljc et al.?® highlighted difficulties in rescreening processes,
particularly for younger children, despite overall improvements in guideline adherence. These findings underscore the need
for sustainable training, better resource allocation, and integrated referral pathways to maximize the role of PCPs in vision
care.
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Table 2. Populations, outcomes measured and main findings of included studies

Authors, year* | Population characteristics Qutcome measured Main findings
Muodest et al** 3-to 3-year-old children completed vision screening at well- | Instrument-based vision screening increased completed
2017 child visits, family satisfaction, sereening among 3- to 3-year-old children from 54% to 89% in
referrals to eye care specialists the phase 1 group and from 63% to 92% in the phase 2 group.
Improvement was most marked among 3-year-old children, with
completed screening increasing from 39% with chart-based
screening to 87% with instrument screening.
Instrument screening was associated with a 13% reduction in
referrals to eye care specialists and higher family satisfaction.
Guven et al Physicians working in primary care settings | Performance of pediatrin vision A high rate of reported adherence to pediafrin vision screening
2021 in Kayseri province of Turkey screening as recommended recommendations was found, with 70.2% of participants
Group 1: significantly older and more Frequency of performing the red performing sereening as recommended.
expertenced than Group 2 reflex (RR) test Phystcians with previous education on vision screening were
Frequency of referrals to an more likely to perform the red reflex test and less likely to refer
ophthalmelogist patients to an ophthalmologist.
Practice-related barriers were identified as a common issue,
despite reported high adherence, suzgesting insufficient
performance of vision screening.
Owzley et al At least 18 years of age Rates of disease detection, referral | Remote diagnostic evaluation revealed a high prevalence of
2024 Mean age: 3§ years for follow-up, follow-up treatable eve conditions, mcluding 30% GAD, 6.8% diabetic
43.6% African American and 51.6% White | attendance, and participant retinopathy, 37.6% cataract, 68.4% refractive error, and 9.2%
At risk for glaucoma-associated diseases satisfaction other eye conditions.
with current diagnosis of GAD 47.2% of participants were referred for follow-up examination,
Family history of GAD, and diabetes with a high attendance rate of 76.7%.
Diabetic retinopathy (6.8%), cataract Participants were highty satisfied with the screening process and
(37.6%), refractive error (69.4%), and other its convenience, supporting the effectiveness and scalability of
eye condrtions (9.2%) telemedicine programs m FQHCs.
Mafwirietal ® | Primary Health Workers (Nurses and knowledge of eye diseases, clinical | The primary eye care tramning program improved health worker
2016 Clinical Officers) management practices, health Inowledge about eye care in the short term.
Average time in current position: 5 years education practices
Majority work in dispensaries (90%) Dezpite improvements in management decisions, participants
often struggled with correct diagnoses, indicating a need for
enhanced clinical management skills.
The training was well-received, increasing confidence and
satisfaction among participants, but its effectiveness was limited
by broader systemic issues such as resource availability and
referral systems.
Anzelic et al ™ Diverse patient population with Percentage of patients with a Practitioners improved evidence-based screening attempts for
2019 approximately 43% Medicaid and 49% standardized vision screening distance visual acuity and stereopsis from 18% to 87% over the
private insurance attempted during a 3-, 4 and 3- first stx months and sustained this improvement.
Practices located in urban (3 out of 11), vear well-child visit - Percentage of | Referral rates for abnormal vision screens improved by 39%
rural (3 out of 11), and suburban (5 cut of | patients who complete the vision during the first six months and were maintained throughout the
11) areas screening collaborative.
Preschool-aged children (3-, 4-, and 5-year- | Percentage of patients with an Rapid integration and maintenance of preschool vision screening
olds) abnormal screening result referred | guidelines are feasible in primary care seftings, but challenges
for a comprehensive eye remain in rescreening processes, especially for 3-year-olds.
examination
Percentage of patients with
incomplete screens scheduled for a
rescreening examination
Percentage of patients successfully
rescreened
Kaluaetal ™ Primary health care workers (PHCW3s)in | Change in test scores of basie The improvements in facilities receiving enhanced supervision
2014 Kenrya, Malawi, and Tanzania Iknowledge and skills (points) were very modest and of questionable clinical significance.
High staff turnover (about 73% by the end The low impact of the intervention may be due to high staff
of the study) turnover and absenteeism.
There was a significant increase in test scores in intervention
sites compared to non-intervention sites, but the clinical
significance is questioned.
Vernacchio et - 3- to 5-year-old children Visit rates to eye care specialists The implementation of instrument-based vision screening
al > 2019 (visits per 1000 children per year), | resulted ina 33.8% reduction in visits to eye care specialists.
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costs of eye care services (costs per

The cost of services by eye care specialists decreased by 15.2%

23.1% had no DE; 16.9% had stable mild
non-proliferative DR Patients in PEC group
were older compared to SOC group

Lower rate of Type 2 diabetes in PEC
group

Lower monthly income in PEC group

Less diabetes-related medication used in
PEC group

Satisfactory Management)

1000 children per year) after implementing instrument-based vision screening.

Ly etal ™ 2020 Diagnozed or suspected of glavcoma Ee-referral rate to ophthalmelogy, Under half of all follow-up consultations were managed by
Chronic stable glavcoma cases at low risk | median intraccular pressure optometry-led care with a 21% re-referral rate to ophthalmology.
of vision loss reduction, median time delay Treated patients experienced a median intraocular pressure

between actual and recommended | reduction of 20% and minimal delays in follow-up reviews.
review period Shared care iz an effective option for managing chronic stable
glancoma cases at low risk of vision loss.

Mathur et al.** Patients with diabetes at risk of diabetic Clinical management (Correct Patients with diabetes at nisk of diabetic retinopathy received

2019 retinopathy Clinical Assessment and similar clinical care and management at a primary eye care

(PEC) setting compared to a specialist cutpatient clinic (30C).
Patient satisfaction was equally high in both PEC and SOC
settings.

Direct costs per patient visit were 43% lower at PEC compared
to 3QC, indicating significant economic benefits.

Goh et al > 2018

Stable glancoma patients with no visual
field progression or change in management
for at least 3 years

On a maximum of a single glaucoma
medication

No previous tube-shunt implant At least 3-

clinical assessment and
management, economic benefits,
and patient satisfaction

Glaucoma clinical care and management at primary eye care
clinics were as good as those at tertiary specialist outpatient
clinics.

Patient satisfaction was equally high at both settings.

Direct costs per patient visit were 43% lower at primary eye care
clinics compared to tertiary specialist outpatient clinics.

year postirabeculaciomy, surgery
Comprised of glaucoma disc suspects,
primary angle closure suspects, ocular
hypertension, primary angle closure
glavcoma, and primary open angle

glavcoma
Qlowen et al.”’ Health workers bazed at government PEC knowledge scores, ability to Enhanced supervision significantly improved primary eye care
2014 dispensaries in Mwanga District describe and demonstrate vision knowledge and skills among health workers in Tanzania.

testing The intervention group showed higher mean scores of
knowledge and better ability to describe and demonstrate vision
testing compared to the routine supervision group.

Overall, enhanced supervision was more effective than routine
supervizion in improving PEC kmowledge and skills.

*Year of publication, DR — Diabetic Retinopathy, GAD — Glaucoma-Associated Diseases, FQHCs — Federally Qualified
Health Centers, PEC — Primary Eye Care, PHCWSs — Primary Health Care Workers, RR — Red Reflex, SOC — Specialist
Outpatient Clinic

5. DISCUSSION

The findings of this systematic review highlight the pivotal role of PCPs in the early detection and management of vision
disorders, offering a comprehensive synthesis of evidence that aligns with and expands upon existing literature. The review
underscored key themes, including the effectiveness of instrument-based screening, the impact of training interventions,
the promise of telemedicine, the viability of shared care models, and persistent systemic challenges.

The review demonstrates that instrument-based vision screening significantly improves screening completion rates and
reduces unnecessary referrals to specialists up to 15% reduction in referrals and a 33.8% decline in specialist visits. 2>
These findings are similar to what was reported by a systematic review by Jonas et al.,’' which found that automated
screening devices in primary care settings increased detection rates for amblyopia and refractive errors by 20—30%
compared to traditional methods. However, Jonas et al.>! also highlighted variability in outcomes based on device type,
suggesting that not all technologies are equally effective. This aligns with our findings that the success of instrument-based
screening depends on the specific tools used and the context of implementation. Contrastingly, a systematic review by
Evans et al.*? argued that while instrument-based screening is efficient, its cost-effectiveness in low-resource settings
remains questionable due to high initial investment costs. This contrasts with our review’s findings, which emphasize the
long-term cost savings from reduced referrals. The discrepancy may stem from differences in study populations or
healthcare systems, underscoring the need for context-specific evaluations.

Training programs for PCPs and primary health workers were shown to improve knowledge and screening adherence
(70.2% of physicians adhered to screening guidelines after training), though persistent diagnostic challenges and systemic
barriers often limited their long-term impact.?>?** These results are consistent with those of a previous study, which
concluded that short-term training interventions improve PCP confidence but rarely translate into sustained practice
changes without ongoing support.! Studies further emphasized the importance of multimodal training, combining didactic
education with hands-on practice and feedback.?** This approach was not explored in several studies reviewed here, which
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may explain the limited clinical impact observed. For instance, Kalua et al.’ found that enhanced supervision improved
test scores but had negligible clinical significance due to high staff turnover. This suggests that training programs must be
coupled with systemic support, such as mentorship and resource allocation, to achieve meaningful outcomes.

Telemedicine emerged as a promising tool for detecting treatable eye conditions in primary care, which is supported by a
systematic review by Bastawrous et al.,>> which found that telemedicine programs in low- and middle-income countries
(LMICs) increased screening coverage by 40% and reduced time-to-diagnosis for diabetic retinopathy. However,
Bastawrous et al.® also noted challenges, such as poor internet connectivity and patient reluctance, which were not
addressed in the current review. However, other studies found that telemedicine was less effective for conditions requiring
immediate intervention, such as acute glaucoma.**® Visual acuity testing, visual field testing, intraocular pressure (IOP)
and pachymetry measurements, biomicroscopy examination, including gonioscopy, optic nerve assessment, and the
imaging and photographic modalities that are standard of care for glaucoma management are among the many difficulties
that virtual telemedicine presents for various aspects of eye care.* This highlights the need for hybrid models that combine
telemedicine with in-person evaluations for complex cases. The current review’s focus on chronic conditions may have
overlooked this nuance, suggesting an area for future research.

Shared care models between PCPs, optometrists, and ophthalmologists were effective for managing chronic conditions like
glaucoma and diabetic retinopathy, with Ly et al.>° reporting a 21% re-referral rate and Mathur et al.?! noting 45% cost
savings. These results align with a previous systematic review, which concluded that shared care models for glaucoma
reduced specialist workload by 30% without compromising outcomes.*® However, caution should be present for such
models that require rigorous governance to avoid fragmentation of care, a point not explicitly addressed in the current
review. However, shared care models for diabetic retinopathy in LMICs have mixed success due to inconsistent referral
pathways. This discrepancy underscores the importance of contextual factors, such as healthcare infrastructure and
workforce capacity, in determining the viability of shared care.

The review identified systemic barriers, including high staff turnover, resource limitations, and inconsistent referral
systems. These challenges are similar to those previously reported, which indicate that up to 60% of vision care programs
in LMICs failed due to inadequate funding and workforce shortages.*!*? Gordois et al.*® proposed task-shifting as a
solution, demonstrating that nurse-led screening programs could reduce costs by 25%. However, the current review’s
included studies did not explore this strategy in depth, suggesting a gap in the evidence.

Based on this review’s findings, these key policy implications and future directions are recommended for improving the
early detection and management of vision disorders in primary healthcare. Policymakers should invest in scalable
technologies by prioritizing low-cost, portable screening devices that have been validated across diverse settings.’' This
approach can enhance accessibility, particularly in low-resource environments.

Equally important is the adoption of multimodal training strategies that combine education with ongoing mentorship and
feedback loops to strengthen provider skills and ensure sustained quality of care.3® Strengthening telemedicine
infrastructure is also essential, with efforts directed toward closing connectivity gaps and improving patient literacy to
ensure effective use of digital health services. In addition, the development and implementation of standardized shared
care protocols will help establish clear referral pathways and robust quality metrics, facilitating better coordination between
primary and specialist care providers.*’ Finally, addressing systemic barriers such as workforce shortages and high turnover
requires dedicated funding for workforce retention strategies and task-shifting initiatives, ensuring that services remain
available and effective over time

The review had some limitations to consider. Only studies published in English were included, potentially excluding
relevant research in other languages. Variability in study designs, populations, interventions, and measured outcomes limits
direct comparability and synthesis of findings. Finally, grey literature and unpublished studies were likely
underrepresented, which may have skewed the results toward studies with positive findings.

In conclusion, this review underscores the critical role of PCPs in the early detection and management of vision disorders.
Instrument-based screening, telemedicine, and shared care models are effective strategies that can be integrated into
primary care to improve outcomes and reduce costs. Training interventions enhanced provider knowledge and adherence
to screening protocols, although systemic barriers, such as limited resources and high staff turnover, often curtailed their
long-term impact. Telemedicine demonstrated high detection rates for conditions like glaucoma and diabetic retinopathy,
alongside strong patient satisfaction and follow-up adherence. Shared care models delivered outcomes comparable to
specialist-led care while reducing costs and alleviating specialist workload. Across the studies, recurrent challenges
included maintaining workforce capacity, ensuring consistent referral pathways, and sustaining improvements over time.
Collectively, the evidence underscores that while PCPs can play a pivotal role in reducing preventable vision loss through
targeted interventions, success depends on coupling these strategies with systemic support and infrastructure investment.

Addressing systemic barriers through enhanced training, supervision, and resource support is essential for long-term
success. Policymakers and healthcare leaders should prioritize these interventions to bridge gaps in vision care delivery
and reduce preventable vision loss globally. While the findings align with broader literature on screening, training, and
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telemedicine, they also reveal gaps, such as the need for hybrid care models and task-shifting strategies. Future research
should explore these areas while addressing contextual barriers to implementation.
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