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ABSTRACT  16 

Objective: Visual impairment and preventable blindness continue to disproportionately affect 17 

rural communities in Pakistan, where the lack of trained eye care professionals at the Primary 18 

Health Care (PHC) level remains a critical gap in health service delivery. This study aimed to 19 

assess the contribution and practical implications of integrating Sindh Institute of Ophthalmology 20 

and Visual Sciences (SIOVS) trained optometrists at 95 Primary Health Care service delivery 21 

centres, known as Rural Health Centres (RHCs), across Sindh’s rural areas in 2025. 22 

Design: Retrospective quantitative secondary analysis study.   23 

Setting: Ninety-five Primary Health Care facilities commonly known as Rural Health Centres 24 

(RHCs) across rural districts of Sindh province, Pakistan. 25 

Sample: We conducted a descriptive statistical analysis of 1,000 randomly selected patient 26 

records from participating RHCs.  27 

Results: The analysis shows that optometrists independently managed 760 patients (76%), 28 

while 240 (24%) were referred to ophthalmologists at tertiary health care facilities for advanced 29 
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care. Of the 118 cataract cases identified, all patients were successfully pre-registered for 30 

surgery and completed post-operative follow-up at their local RHC. Demographically, 55% of 31 

patients were aged 50 years or older, and women accounted for 52% of those examined, 32 

indicating that PHC facility-based optometry services improved access for groups traditionally 33 

marginalised in rural healthcare settings.  34 

Conclusions: Our study demonstrates that an optometrist-embedded primary eye care model 35 

significantly reduces pressure on tertiary facilities, improves geographic access to essential 36 

vision services, and enables timely detection and referral of sight-threatening conditions. The 37 

analysis underscores the urgent need to scale up the deployment of qualified optometrists 38 

across all RHCs in Pakistan and calls for investment in diagnostic equipment and tele-39 

ophthalmology infrastructure, as well as the integration of optometry into national PHC policy 40 

frameworks, to advance universal eye health coverage. 41 

 42 

Keywords: optometrists, primary eye care, Pakistan, cataract referral, preventable blindness, 43 

SIOVS, community eye care 44 

STRENGTHS AND LIMITATIONS OF THIS STUDY 

• The strengths of our study include our ability to analyse and report on patient records 

from first-ever interactions between optometrists and patients at the primary health 

care (PHC) level, assessing newly appointed optometrists’ contributions to eye care in 

PHC facilities across the 95 participating Rural Health Centres (RHCs) in Sindh 

province, Pakistan. 

• This study is among the first in Pakistan to assess the integration of optometrists into 

RHCs using routine service delivery data. 

• The use of a systematic random sample of 1,000 patient records, together with high 

inter-rater reliability (Cohen’s κ = 0.87), strengthened the consistency of data 

extraction and the validity of the findings. 

• The study provides policy-relevant evidence to support strengthening primary eye care 

services by integrating optometrists at PHC level to improve access to eye care at 
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PHC level in Pakistan. 

• Limitations of this study include analysis of only patients’ records available at the 

facilities and maintained by the optometrists themselves, which may have introduced 

reporting bias. Including a qualitative component to interview patients and other RHC 

staff could have added value to this study and minimised potential bias.  

INTRODUCTION 45 

Vision impairment is a major global public health challenge. It is estimated that 295 million 46 

people worldwide live with moderate-to-severe vision impairment, with uncorrected refractive 47 

error accounting for the largest single burden [1]. More broadly, the World Health Organisation 48 

(WHO) estimates that approximately 2.2 billion people globally live with vision impairment or 49 

blindness, of whom at least one billion cases could have been prevented or remain inadequately 50 

addressed [2]. Available evidence shows that uncorrected refractive error is the most common 51 

cause of avoidable vision impairment worldwide, and correcting it requires only a basic 52 

optometric assessment and the provision of spectacles, services well within the scope of a 53 

trained optometrist [1]. The challenge requires a shift from specialist-centred models of care to 54 

primary health care (PHC) integrated eye health systems, which need to strengthen primary eye 55 

care systems capable of delivering timely detection and intervention. 56 

The burden of vision impairment falls disproportionately on low- and middle-income countries 57 

(LMICs), where over 90% of people with vision impairment reside despite having the lowest 58 

density of eye care specialists [2]. These patterns underscore the structural inadequacy of 59 

ophthalmologist-centred service delivery models in resource-constrained settings and highlight 60 

the essential role of allied eye care professionals, particularly optometrists, in delivering 61 

sustainable eye care. Visual impairment and blindness remain among the most pervasive yet 62 

preventable public health challenges facing LMICs. South Asia bears a disproportionate share 63 

of the global burden of vision impairment, with Pakistan, Bangladesh, and India collectively 64 

accounting for over 350 million people with uncorrected refractive error. Cataract, another 65 

leading cause of preventable blindness, further compounds this burden [3]. Without robust 66 

frontline screening and referral mechanisms, cases frequently progress to advanced visual loss 67 

before surgical intervention is sought [4]. These outcomes are not inevitable but reflect 68 
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fragmented eye care systems in which the absence of primary-care providers delays diagnosis 69 

and treatment.  70 

In response, the WHO’s Primary Health Care (PHC) framework has increasingly emphasised 71 

integrating allied health professionals, including optometrists, into first-contact care settings as a 72 

cost-effective strategy for expanding coverage and reducing specialist overload [2]. The 73 

framework emphasises task-sharing, which is the deliberate redistribution of clinical functions 74 

from specialists to appropriately trained mid-level providers and has demonstrated effectiveness 75 

across multiple health domains in low-resource settings [5]. Within eye care, optometrists 76 

occupy a pivotal role in this model. Trained to assess visual acuity, diagnose refractive 77 

conditions, detect anterior and posterior segment pathology, and triage patients requiring 78 

specialist referral, they provide the most efficient gateway to a well-functioning continuum of eye 79 

care [6]. In eye care, extensive evidence from sub-Saharan Africa and South Asia shows that 80 

optometrist-led or community eye health worker models can achieve outcomes comparable to 81 

specialist-delivered care for a defined range of conditions, including uncorrected refractive error 82 

and early cataract detection [8,9]. 83 

Pakistan reflects many of the challenges experienced across LMICs. In South Asia, Pakistan 84 

bears one of the highest burdens of blindness relative to its population size, with a national 85 

prevalence of blindness estimated at 0.9%, driven primarily by cataracts, uncorrected refractive 86 

error, glaucoma, and diabetic retinopathy [7]. The National Eye Survey (2023) further 87 

documented that cataract alone accounts for approximately 47% of bilateral blindness, followed 88 

by corneal opacity (12%), refractive error (9%), and glaucoma (7%). These figures reinforce the 89 

importance of early detection and referral, functions most efficiently delivered by optometrists 90 

embedded within community health infrastructure. Within Pakistan, the province of Sindh 91 

illustrates with particular clarity the structural inequities that shape eye health outcomes. While 92 

urban centres such as Hyderabad and Karachi host well-equipped ophthalmological facilities, 93 

the vast rural interior of the province remains profoundly underserved by trained eye care 94 

professionals. Consequently, millions of residents reach middle age and older adulthood without 95 

ever receiving a formal eye examination. The shortage of optometrists, combined with weak 96 

frontline screening and referral systems, means that treatable conditions such as cataract often 97 

progress to advanced visual loss before surgical intervention is sought. As a result, many 98 

patients are forced either to seek care at distant, congested tertiary hospitals or to forgo 99 

treatment altogether, perpetuating avoidable vision impairment and blindness across rural 100 

communities. 101 
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Community-based optometry programmes reduced the prevalence of unaddressed refractive 102 

error by 18–42 percentage points over 12–36 months [10]. In rural Bangladesh, deploying 103 

trained optometrists to Union Health and Family Welfare Centres was associated with a 38% 104 

reduction in first-level ophthalmologist consultations for refractive conditions, freeing specialist 105 

capacity for surgical and tertiary care [11]. Comparable reductions in avoidable specialist visits 106 

have been documented in Nepal, Sri Lanka, and rural India, lending strong cross-national 107 

validity to the task-sharing model [6]. 108 

Optometry workforce and referral challenges in Pakistan  109 

Pakistan’s optometry workforce is characterised by severe numerical shortages, geographic 110 

maldistribution, and regulatory fragmentation. Fewer than 3,500 registered optometrists for a 111 

population exceeding 230 million—a ratio of approximately 1:65,700, far below the WHO-112 

recommended threshold of 1:10,000 [12]. The Higher Education Commission recognises 113 

eighteen universities offering BS Optometry programmes; however, graduates are 114 

disproportionately absorbed by urban private-sector employers, leaving rural public health 115 

facilities chronically understaffed [13]. 116 

Regulatory ambiguity is a principal structural barrier to deploying the optometry workforce in 117 

Pakistan [14]. The absence of a clearly defined legal scope of practice means that optometrists 118 

working in public facilities frequently encounter resistance from facility administrators who are 119 

uncertain about their mandate and lack the legal standing to prescribe, even within 120 

internationally recognised optometric parameters [14]. 61% of surveyed optometrists practised 121 

without formal job descriptions or institutional protocols, leading to inconsistencies in the quality-122 

of-service delivery [15]. These barriers notwithstanding, SIOVS has demonstrated through its 123 

RHC deployment programme that institutional commitment can overcome systemic inertia, 124 

thereby establishing the proof of concept this study seeks to evaluate rigorously. 125 

Cataract is the most surgically treatable cause of blindness in Pakistan and globally; yet access 126 

to cataract surgery remains profoundly inequitable between urban and rural populations [4]. A 127 

2024 national survey estimated that fewer than 35% of cataract-blind individuals in rural Sindh 128 

had ever been informed about surgical options, and that transportation costs and unfamiliarity 129 

with distant facilities were the primary barriers to uptake of surgery [16]. Optometrists at RHCs 130 

are uniquely placed to address both barriers: by conducting systematic fundus and lens-opacity 131 

assessments in situ, they can identify surgical candidates early, provide pre-registration 132 
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counselling, coordinate logistics, and conduct post-operative follow-up, a continuum of care that 133 

has demonstrably improved surgical outcomes in comparable settings [17,18]. 134 

Gender, access, and eye health in rural settings  135 

Gender inequity in access to eye care is a well-documented yet insufficiently addressed 136 

dimension of visual health disparities in South Asia. Globally, women are disproportionately 137 

affected by vision impairment, accounting for approximately 55% of the blind population despite 138 

comprising half of the global population [2]. In Pakistan, cultural norms that restrict women’s 139 

independent mobility, combined with the prioritisation of male household members’ healthcare 140 

expenditure, create structural barriers to women seeking eye care at distant facilities [19]. 141 

Studies from comparable settings in rural India and Bangladesh suggest that locating services 142 

within walking distance of the community, as RHC-based optometry achieves, can increase 143 

women’s utilisation of eye care services by 25–40% compared with facility-distant models [9,11]. 144 

This evidence positions local optometry deployment as both a health equity and a gender justice 145 

intervention. 146 

Tele-Ophthalmology and digital integration in eye care in rural areas 147 

Tele-ophthalmology is a complementary strategy for extending specialist capacity to rural 148 

settings without requiring a specialist’s physical presence. An evaluation of an asynchronous 149 

tele-consultation model in Gilgit-Baltistan, in which optometrists transmitted retinal photographs 150 

and clinical data to remote ophthalmologists, achieved diagnostic concordance exceeding 85% 151 

for diabetic retinopathy and glaucoma suspects [20]. A review of emerging tele-optometry 152 

programmes in Pakistan identified connectivity, hardware costs, and the absence of regulatory 153 

frameworks as the primary barriers to scale-up [21]. Integrating tele-ophthalmology capacity into 154 

the existing SIOVS RHC network could substantially enhance frontline optometrists’ access to 155 

specialist support for complex cases without requiring patient travel. 156 

The Sindh Institute of Ophthalmology and Visual Sciences (SIOVS) in Hyderabad has 157 

operationalised this framework through its Ophthalmic Community Services Department. SIOVS 158 

has deployed 95 trained optometrists to Rural Health Centres (RHCs) across 18 districts of 159 

Sindh, making it the sole institution in the province to have achieved the systematic integration 160 

of optometry professionals into public primary healthcare infrastructure at this scale. This 161 

deployment model aims to ensure that communities previously reliant on informal or no eye care 162 
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can access diagnostic services, corrective prescriptions, and timely referrals within their own 163 

locality [22]. 164 

Despite growing advocacy for such models, rigorous evidence on their clinical effectiveness and 165 

system-level impact in the Pakistani context remains limited. Most existing studies in this 166 

domain have either been conducted in other low-income settings or lack disaggregated data on 167 

the specific contributions of optometrists compared with other health workers [23,8]. This gap 168 

limits policymakers’ capacity to design evidence-based workforce strategies and allocate 169 

resources appropriately. This study addresses this gap by systematically analysing service 170 

delivery data from optometrists deployed through SIOVS at rural RHCs in Sindh in 2025, to 171 

generate actionable evidence to scale primary-level eye care across the province and beyond.  172 

The study objectives include:  173 

• Assess the proportion of eye care cases managed independently by optometrists at 174 

RHCs versus those requiring specialist referral. 175 

• Evaluate the contribution of optometrists in cataract case identification, surgical referral 176 

coordination, and post-operative follow-up. 177 

• Identify operational challenges and systemic gaps in the existing model. 178 

MATERIALS AND METHODS  179 

A retrospective descriptive study was conducted to evaluate the clinical roles, patient 180 

management outcomes, and referral patterns of optometrists deployed at Rural Health Centres 181 

(RHCs) across rural Sindh. This design was selected because it is appropriate for analysing 182 

routinely collected service delivery data to generate evidence on programme effectiveness in 183 

real-world operational settings [24]. The study was reported in accordance with the 184 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for 185 

observational research. 186 

The study was undertaken within the SIOVS Ophthalmic Community Services Department, 187 

which delivers primary eye care through a network of government Rural Health Centres located 188 

in rural districts of Sindh province. These facilities serve populations ranging from approximately 189 

25,000 to 100,000 people and are situated in districts characterised by limited ophthalmological 190 

infrastructure and long travel distances to tertiary eye care centres. At these facilities, SIOVS-191 

trained optometrists functioned as the sole eye care providers, delivering scheduled eye care 192 
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services and coordinating referrals to Taluka Headquarters Hospital (THQ) and District 193 

Headquarters Hospitals (DHQs), surgical facilities within the respective districts, and SIOVS 194 

Hyderabad when clinically indicated. 195 

The study population comprised all patients examined by SIOVS-deployed optometrists at 196 

participating RHCs during 2025. A systematic random sample of 1,000 patient records was 197 

selected from the patient register using a fixed sampling interval based on the estimated annual 198 

patient volume. Records were eligible for inclusion if they contained complete demographic 199 

information (age and sex), a documented diagnosis or clinical impression, and a recorded 200 

management outcome indicating treatment at the RHC or referral. Records with missing primary 201 

outcome data were excluded. No personally identifiable information was extracted, and all 202 

records were anonymised before analysis. 203 

Data were collected using a structured data extraction form. Variables extracted from each 204 

patient record included age, sex, presenting complaint, optometric diagnosis, clinical 205 

management (managed at the RHC or referred to an ophthalmologist), type of referral facility, 206 

and, for patients with cataract, pre-registration for surgery, surgical completion, and post-207 

operative follow-up attendance. Data extraction was undertaken by two trained research 208 

assistants who were blinded to the study hypotheses. To assess data reliability, 10% of the 209 

sampled records were independently re-extracted, demonstrating strong inter-rater agreement 210 

(Cohen’s κ = 0.87). 211 

Data were entered into and analysed using IBM SPSS Statistics version 26.0 (IBM Corp., 212 

Armonk, NY, USA). Descriptive statistics, including frequencies, percentages, means, and 213 

standard deviations, were calculated for all study variables. The distributions of clinical 214 

diagnoses, management outcomes, and referral patterns were summarised using descriptive 215 

statistics. Chi-square tests were performed to examine associations between categorical 216 

variables, including sex, referral status, age group, and cataract diagnosis. Statistical 217 

significance was defined as p < 0.05 for all analyses. 218 

RESULTS 219 

Demographic characteristics of study participants 220 

Of the 1,000 patient records analysed, 520 (52.0%) were female, and 480 (48.0%) were male. 221 

The mean age of patients was 47.3 years (SD = 14.6 years). The 50-year-old and older age 222 

group constituted the largest proportion of patients (n = 550, 55.0%), followed by the 30–49-223 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/


 

year-old group (n = 310, 31.0%) and the under-30 group (n = 140, 14.0%). These demographic 224 

characteristics are summarised in Table 1. 225 

Table 1: Demographic Characteristics of Patients Examined by Optometrists at Rural Health 226 

Centres, Sindh 2025 (N = 1,000) 227 

Variable Category Frequency (n) Percentage (%) 

Sex Female 520 52.0 

 Male 480 48.0 

Age Group < 30 years 140 14.0 

 30–49 years 310 31.0 

 50 years and above 550 55.0 

Residence Rural village 834 83.4 

 Peri-urban 166 16.6 

Clinical management outcomes 228 

Optometrists independently managed 760 of the 1,000 patients (76.0%) at the RHC level, 229 

prescribing corrective spectacles, providing counselling, and initiating treatment for minor 230 

anterior segment conditions without specialist input. The remaining 240 patients (24.0%) were 231 

referred to ophthalmologists at district hospitals or the SIOVS tertiary centre in Hyderabad for 232 

conditions requiring specialised assessment or surgical intervention. The distribution of primary 233 

diagnoses across the full sample is presented in Table 2. 234 

Table 2: Distribution of Primary Ocular Diagnoses Among Sampled Patients (N = 1,000) 235 

Ocular condition Frequency (n) Percentage (%) Management 

Refractive Error 

(uncorrected) 

412 41.2 Managed at RHC 

Cataract (any stage) 118 11.8 Referred for surgery 

Conjunctivitis / 

Anterior Segment 

158 15.8 Managed at RHC 
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Presbyopia 112 11.2 Managed at RHC 

Suspected 

Glaucoma 

58 5.8 Referred 

Diabetic Retinopathy 

(suspected) 

47 4.7 Referred 

Dry Eye / Other 

Anterior Segment 

55 5.5 Managed at RHC 

Other / 

Undifferentiated 

40 4.0 Mixed 

 236 

Cataract case management and referral outcomes 237 

A total of 118 patients were diagnosed with cataract by the deployed optometrists, representing 238 

11.8% of the sampled population. All 118 patients were pre-registered for cataract surgery 239 

through the SIOVS referral coordination pathway, a 100% pre-registration rate. Surgical 240 

procedures were subsequently completed for all referred patients at SIOVS Hyderabad or 241 

affiliated surgical sites. Post-operative follow-up was conducted at the local RHC for all 118 242 

patients, with optometrists assessing uncorrected and best-corrected visual acuity, monitoring 243 

for wound complications, and providing spectacle prescriptions where required. No major post-244 

operative complications requiring re-referral were recorded in the data. Cataract management 245 

outcomes are summarised in Table 3. 246 

Table 3: Cataract Case Management and Outcomes (N = 118) 247 

Outcome indicator N Percentage (%) 

Cataract cases identified by optometrists 118 11.8% of the total 

Pre-registered for cataract surgery 118 100.0 

Surgical procedure completed 118 100.0 

Post-operative follow-up at RHC completed 118 100.0 

Major post-operative complications recorded 0 0.0 
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Association between age, sex, and clinical outcomes 248 

Chi-square analysis revealed a statistically significant association between age group and 249 

cataract diagnosis (χ² = 46.37, df = 2, p < 0.001), with 88.1% of cataract cases occurring in 250 

patients aged 50 years and above. No statistically significant association was found between 251 

sex and referral status (χ² = 1.42, df = 1, p = 0.234), indicating that referral decisions were 252 

clinically driven rather than influenced by patient sex. The proportion of women utilising RHC-253 

based optometry services (52%) exceeded the provincial female-to-male population ratio, 254 

suggesting that the availability of local services reduced traditional mobility barriers to accessing 255 

eye care for women. 256 

DISCUSSION 257 

The findings of this study provide robust empirical support for the effectiveness of optometry-258 

integrated primary eye care at Rural Health Centres in Sindh, Pakistan, and contribute to a 259 

growing body of international evidence on the value of task-sharing in low-resource eye health 260 

systems. The central finding that optometrists independently managed 76% of patients 261 

presenting at RHCs validates the clinical scope and utility of trained optometrists as first-contact 262 

providers in rural healthcare settings, consistent with evidence from comparable programmes in 263 

South Asia and sub-Saharan Africa [8,9,10]. 264 

The scale of independent case management documented in this study has direct implications 265 

for the efficiency of the healthcare system. In Pakistan’s predominantly specialist-centric eye 266 

care model, the absence of primary-level providers creates a cascade effect in which routine 267 

cases, such as refractive errors, presbyopia, and minor anterior segment conditions, are 268 

unnecessarily escalated to tertiary facilities, leading to overcrowding, long waiting times, and 269 

inefficient use of ophthalmologists’ time [14]. The SIOVS model inverts this dynamic: by 270 

resolving 76% of cases at the primary level, it frees ophthalmologists to focus on surgical and 271 

complex medical cases, optimising the entire care continuum. This finding aligns with WHO’s 272 

Integrated People-Centred Health Services framework, which emphasises that reorienting care 273 

towards the primary level is essential for achieving universal health coverage [2]. 274 

The cataract management data are particularly noteworthy. A 100% pre-registration, surgical 275 

completion, and post-operative follow-up rate among 118 cataract patients represents a 276 

standard of care coordination that is challenging to achieve even in well-resourced urban 277 

settings. In rural Pakistan, where cataract surgical uptake is estimated to be below 35% of 278 
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identified cases due to logistical, financial, and informational barriers [16], this outcome reflects 279 

the transformative potential of optometrists functioning as care coordinators rather than merely 280 

as examiners. The optometrist’s dual role as clinical identifier and logistical facilitator addressed 281 

the classic ‘last mile’ challenge in cataract surgery programmes, ensuring that identification 282 

translated into intervention [17,18]. 283 

The demographic profile of patients served warrants careful interpretation. The predominance of 284 

patients aged 50 years and above (55%) aligns with the epidemiology of cataract, presbyopia, 285 

and age-related macular degeneration in Pakistan. It underscores the critical importance of 286 

accessible primary eye care for older adults [3]. Many of these individuals had likely never 287 

previously received a formal ocular examination, and the findings suggest that age-related 288 

conditions were being detected and managed for the first time through RHC-based services. 289 

This has important implications for planning: optometry services in RHC settings must be 290 

equipped and staffed to provide high-volume geriatric eye care, including fundus assessment for 291 

diabetic retinopathy and glaucoma screening. 292 

The slight female majority among patients (52%) is a finding of particular policy relevance. 293 

Studies consistently document that women in rural Pakistan face greater structural barriers to 294 

accessing healthcare than men, due to mobility constraints, financial dependency, and 295 

prevailing cultural norms that deprioritise women’s health needs [19]. The fact that women 296 

utilised RHC-based optometry services at rates that approximated or slightly exceeded their 297 

population share suggests that local service delivery, which eliminated the need for long-298 

distance travel to urban centres, meaningfully reduced these barriers. This aligns with 299 

international evidence that geographic proximity is the single most important determinant of 300 

healthcare utilisation among rural women in LMICs [9,11] and underscores the gender equity 301 

dimensions of primary care-integrated optometry. 302 

The study also identified several operational challenges that temper an otherwise encouraging 303 

picture. Many RHCs lacked advanced diagnostic instruments such as slit-lamp biomicroscopes, 304 

non-contact tonometers, and digital fundus cameras, limiting optometrists’ ability to conduct 305 

comprehensive ocular health assessments and potentially resulting in under-detection of early 306 

glaucoma and diabetic retinopathy. The 5.8% and 4.7% rates of suspected glaucoma and 307 

diabetic retinopathy referrals, respectively, are lower than epidemiologically expected population 308 

rates, suggesting that detection may be constrained by equipment limitations rather than by the 309 

absence of disease [1]. Investment in diagnostic equipment and maintenance protocols is a 310 

prerequisite for the model to achieve its full potential. 311 
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Integrating tele-ophthalmology into the RHC optometry network is a high-priority opportunity for 312 

improvement. As demonstrated in Pakistan’s northern areas, asynchronous tele-consultation 313 

platforms enable optometrists to transmit retinal images and clinical data for specialist review, 314 

substantially improving diagnostic accuracy for posterior segment conditions without requiring 315 

patient travel [20]. Embedding this capacity within the SIOVS RHC network would extend the 316 

clinical reach of deployed optometrists, support their professional development through 317 

specialist feedback, and provide a scalable mechanism for managing the growing burden of 318 

diabetes-related eye disease in rural Sindh [21]. 319 

Finally, the model’s institutional sustainability warrants attention. SIOVS’s ability to deploy and 320 

sustain 100 optometrists at RHCs reflects extraordinary institutional capacity that cannot be 321 

assumed across all health system actors in Pakistan. Transitioning from an institutionally driven 322 

initiative to a government-mainstreamed programme, with optometry posts formally embedded 323 

within the provincial RHC establishment, under government salary scales and standardised job 324 

descriptions, is essential for long-term sustainability and national-scale replication [12,13]. 325 

CONCLUSION 326 

This study, based on a systematic analysis of 1,000 patient records, establishes that 327 

optometrists deployed at RHCs in Sindh, Pakistan, are effective, efficient, and indispensable 328 

frontline providers of primary eye care. By managing three in every four patients independently, 329 

coordinating 100% of identified cataract cases through to surgical completion and follow-up, and 330 

extending services to populations, especially older adults and women historically excluded from 331 

specialist-centric care models, SIOVS-deployed optometrists have demonstrated a compelling 332 

proof of concept for optometry-integrated primary healthcare in a low-resource setting. 333 

The implications for Pakistan’s eye health policy are substantial. Universal expansion of this 334 

model, embedding trained optometrists in all RHCs and supported by appropriate diagnostic 335 

infrastructure, tele-ophthalmology connectivity, formal scope-of-practice legislation, and 336 

structured continuing professional development, could be the most impactful single intervention 337 

to reduce the burden of preventable blindness in Pakistan. Future research should evaluate the 338 

model using controlled study designs, longer follow-up periods, and quality-of-life outcome 339 

measures to build the evidence base required for national health policy adoption. 340 

The SIOVS optometrist deployment model should be further strengthened and expanded to the 341 

remaining RHCs in Sindh province and considered for replication in other provinces as well, as 342 
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an effective approach for improving access to primary eye care services in underserved 343 

communities. 344 

ABBREVIATIONS 345 

PHC: Primary Health Care 346 

RHC: Rural Health Centre  347 

SIOVS: Sindh Institute of Ophthalmology and Visual Sciences 348 

WHO: World Health Organisation 349 

LMIC: Low- and Middle-Income Country  350 

STROBE: Strengthening the Reporting of Observational Studies in Epidemiology 351 

THQ: Taluka Headquarters Hospital  352 

DHQ: District Headquarters Hospital    353 

REFERENCES 354 

1. Bourne, R. R. A., Steinmetz, J. D., & Flaxman, S. R. (2023). Global trends in vision 355 

impairment 1990–2020: Systematic analysis for the Global Burden of Disease Study 356 

2020. The Lancet Global Health, 11(2), e158–e170. https://doi.org/10.1016/S2214-357 

109X(22)00440-8 358 

2. World Health Organisation. (2023). World Report on Vision: 2023 Update. WHO. 359 

https://www.who.int/publications/i/item/world-report-on-vision-2023 360 

3. Flaxman, S. R., Bourne, R. R. A., & Resnikoff, S. (2023). Global causes of blindness and 361 

distance vision impairment: Systematic review and meta-analysis. The Lancet Global 362 

Health, 11(5), e612–e623. https://doi.org/10.1016/S2214-109X(23)00052-3 363 

4. Faal, H., & Schwartz, E. C. (2023). Cataract surgical coverage and barriers to uptake: A 364 

global review. Community Eye Health Journal, 36(118), 12–16. 365 

https://www.cehjournal.org/article/cataract-surgical-coverage-2023 366 

5. Bright, T., Felix, L., & Kuper, H. (2023). Task-shifting to community health workers for 367 

primary eye care in low- and middle-income settings: A systematic review and meta-368 

analysis. BMJ Global Health, 8(3), e010891. https://doi.org/10.1136/bmjgh-2022-01089 369 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/


 

6. Naidoo, K., Govender, P., & Holden, B. A. (2023). The role of optometry in achieving 370 

universal eye health: Policy frameworks and workforce implications. Bulletin of the World 371 

Health Organisation, 101(4), 269–278. https://doi.org/10.2471/BLT.22.289012 372 

7. Pakistan National Eye Survey. (2023). Prevalence of blindness and low vision in 373 

Pakistan: National survey report 2023. Ministry of National Health Services, Regulations 374 

and Coordination. https://www.nhsrc.gov.pk/pnes2023 375 

8. Congdon, N., Tong, L., & Bhargava, M. (2023). Community eye health in low- and 376 

middle-income countries: Emerging models and evidence-based practice. Progress in 377 

Retinal and Eye Research, 94, 101154. 378 

https://doi.org/10.1016/j.preteyeres.2023.101154 379 

9. Singh, R., Vashist, P., & Gupta, N. (2023). Outcomes of community-based optometry 380 

programs in addressing unmet refractive error in South Asia. British Journal of 381 

Ophthalmology, 107(8), 1098–1105. https://doi.org/10.1136/bjophthalmol-2022-321876 382 

10. Fricke, T. R., Tahhan, N., & Resnikoff, S. (2023). Global prevalence of presbyopia and 383 

vision impairment from uncorrected presbyopia: Systematic review, meta-analysis, and 384 

modelling. Ophthalmology, 130(4), 391–404. 385 

https://doi.org/10.1016/j.ophtha.2022.11.002 386 

11. Prasad, M., Krishnaswamy, M., & Sundar, G. (2023). Community-based optometry 387 

programs and visual outcomes in South Asian school children: A systematic review. 388 

Indian Journal of Ophthalmology, 71(4), 1287–1296. 389 

https://doi.org/10.4103/ijo.IJO_2891_22 390 

12. Ahmed, S., & Baig, M. R. (2024). Optometry workforce distribution and service delivery 391 

gaps in Pakistan: A national mapping study. Pakistan Journal of Ophthalmology, 40(2), 392 

112–121. https://doi.org/10.36351/pjo.v40i2.1587  393 

13. Higher Education Commission Pakistan. (2024). Recognised degree programs in health 394 

sciences: Optometry and vision sciences. HEC. 395 

https://www.hec.gov.pk/recognizedprograms/healthsciences  396 

14. Hussain, A., & Akhtar, N. (2024). Legislative barriers to optometric practice expansion in 397 

Pakistan: Professional association perspectives. Clinical and Experimental Optometry, 398 

107(3), 289–296. https://doi.org/10.1080/08164622.2023.2275841  399 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/


 

15. Baig, M. R., Sultana, A., & Chaudhry, I. (2023). Barriers to professional recognition of 400 

optometrists in Pakistan: A qualitative stakeholder analysis. Eye & Contact Lens: 401 

Science & Clinical Practice, 49(3), 101–108. 402 

https://doi.org/10.1097/ICL.0000000000000955  403 

16. Rana, Z., Haider, T., & Bashir, S. (2024). Cataract surgical uptake and barriers in rural 404 

Pakistan: A district-level analysis. Asia-Pacific Journal of Ophthalmology, 13(2), 178–405 

185. https://doi.org/10.1097/APO.0000000000000623  406 

17. Rizvi, S. F., Chaudhry, A. K., & Ahmad, N. (2024). Impact of school-based vision 407 

screening on spectacle wear compliance in Rawalpindi: A randomised controlled trial. 408 

JAMA Ophthalmology, 142(3), 229–237. 409 

https://doi.org/10.1001/jamaophthalmol.2023.6249  410 

18. Malik, Z., Ali, T., & Hussain, S. (2024). Continuing professional development for 411 

optometrists in Pakistan: Current participation rates and perceived barriers. Pakistan 412 

Journal of Medical Sciences, 40(3), 504–511. https://doi.org/10.12669/pjms.40.3.9157  413 

19. Khan, I., & Hashmi, S. A. (2023). Prevalence and determinants of myopia among school-414 

age children in urban Pakistan: A cross-sectional study. Journal of the Pakistan Medical 415 

Association, 73(6), 1182–1188. https://doi.org/10.47391/JPMA.7382  416 

20. Noor, F., Ahmad, K., & Zafar, S. (2025). Tele-optometry in remote areas of Pakistan: 417 

Diagnostic accuracy and patient satisfaction outcomes. Telemedicine and e-Health, 418 

31(1), 44–52. https://doi.org/10.1089/tmj.2024.0108  419 

21. Ali, F., Rehman, S., & Qureshi, M. A. (2024). Tele-optometry models for rural eye care 420 

delivery in Pakistan: Feasibility, challenges, and policy implications. Journal of 421 

Telemedicine and Telecare, 30(4), 245–253. 422 

https://doi.org/10.1177/1357633X231187654  423 

22. Sindh Institute of Ophthalmology and Visual Sciences. (2025). Annual institutional 424 

service report: Ophthalmic community services department 2025. SIOVS. 425 

     https://siovs.edu.pk/  426 

23. Zhang, B., Congdon, N., & Lansingh, V. C. (2024). Cost-effectiveness of integrating 427 

optometrists into primary care for uncorrected refractive error in low- and middle-income 428 

countries. Health Policy and Planning, 39(2), 156–165. 429 

https://doi.org/10.1093/heapol/czad118  430 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/


 

24. Hulley, S. B., Cummings, S. R., & Browner, W. S. (2023). Designing clinical research 431 

(5th ed.). Lippincott Williams & Wilkins. 432 

https://apn.lwwhealthlibrary.com/book.aspx?bookid=3483  433 

FOOTNOTES 434 

Authors: 435 

Khalid Iqbal Talpur (KHT), Sindh Institute of Ophthalmology and Visual Sciences (SIOVS), 436 

khalid.talpur@siovs.edu.pk 437 

Fariha Sherwali (FS), Sindh Institute of Ophthalmology and Visual Sciences (SIOVS), 438 

fariha.sherwali@siovs.edu.pk  439 

Waheed Ali Bhanbhro (WAB), Sindh Institute of Ophthalmology and Visual Sciences (SIOVS), 440 

bhanbhrowaheed79@gmail.com  441 

Jalil Ahmed Rajper (JAR), Sindh Institute of Ophthalmology and Visual Sciences (SIOVS), 442 

jalilahmedrajper@siovs.edu.pk 443 

Sadiq Bhanbhro (SB), Sheffield Hallam University, s.bhanbhro@shu.ac.uk  444 

Corresponding author’s contact details: Sadiq Bhanbhro, s.bhanbhro@shu.ac.uk, Sheffield 445 

Hallam University, Robert Winston Building, Room F508, Broomhall Road S10 2BP 446 

Acknowledgements: The authors would like to thank the staff of the Sindh Institute of 447 

Ophthalmology and Visual Sciences (SIVOS), particularly the Ophthalmic Community Services 448 

Department, for their valuable support during data retrieval, management and analysis.  449 

 450 

Contributors: JAR conceived the idea for the study and identified the research topic. WAB 451 

developed the study design, led the research, analysed and interpreted the data, and drafted 452 

the manuscript. FS contributed to data collection and assisted with data analysis. KIT critically 453 

reviewed the manuscript and provided valuable intellectual feedback. SB supervised the study, 454 

provided academic guidance throughout the research process, critically revised the manuscript 455 

for important intellectual content, and approved the final version for publication. All authors 456 

contributed to the development of the manuscript, approved the final version, and accept 457 

responsibility for the integrity and accuracy of the work. SB is the guarantor of the study.  458 

 459 

Funding: No funding was received for this study.  460 

 461 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/


 

Competing interests: None declared.  462 

 463 

Patient and public involvement: As this was a secondary analysis, patients and/or the public 464 

were not involved in the design, conduct or reporting of the study.  465 

 466 

Patient consent for publication: Not required.  467 

 468 

Ethics approval: Ethics approval was obtained from the Institutional Research and Ethics 469 

Committee of the Sindh Institute of Ophthalmology and Visual Sciences (Ref. No. SIOVS-IRB-470 

2025-003). As the study involved analysis of anonymised retrospective records and did not 471 

involve direct patient contact, the requirement for individual informed consent was waived in 472 

accordance with institutional guidelines. Data confidentiality was maintained throughout the 473 

study, and no personal identifiers were retained in the analysis dataset. 474 

 475 

Data availability statement: Data are available upon reasonable request. We are 476 

happy to be contacted to share anonymised data. Please contact the corresponding 477 

author for requests. 478 

 479 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 27, 2026. ; https://doi.org/10.64898/2026.07.24.26358863doi: medRxiv preprint 

https://doi.org/10.64898/2026.07.24.26358863
http://creativecommons.org/licenses/by/4.0/

