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Assessing Eye-Care Systems in a Fragile Context: A District-Level Situational Analysis from Northwest Cameroon


Abstract
Background: Visual impairment and blindness remain major public health challenges in low- and middle-income countries, particularly in fragile and conflict-affected settings. In Cameroon’s Northwest Region, prolonged armed conflict since 2016 has disrupted health services and intensified pre-existing inequities in access to eye care. Evidence on system-level capacity and equity gaps remains limited.
Methods: We conducted a cross-sectional, mixed-methods situational analysis between July and November 2025 across all 21 health districts of the Northwest Region of Cameroon. The assessment was guided by the Christian Blind Mission (CBM), District Eye Care Situational Analysis Tool (DECSAT) and informed by the WHO Health System Building Blocks framework. Data sources included facility assessments, structured surveys with district and facility leaders, documentary review, and extraction of routine service statistics from District health information system 2 (DHIS2) and facility registers. Quantitative data were analyzed descriptively and triangulated with qualitative findings using an equity lens.
Results:  11 of 21 (52.4%) districts had fixed eye care services, with facilities and specialist staff concentrated in urban and semi-urban areas. Rural and conflict-affected districts relied on basic care, irregular outreach, or referrals, often requiring travel of 20–50 km. Governance and coordination were weak, with most districts lacking eye-health focal persons. Financing relied largely on out-of-pocket payments, creating major affordability barriers. Health information systems showed inconsistent reporting and limited disability-disaggregated data. Community outreach and rehabilitation activities were fragmented and frequently disrupted by insecurity.
Conclusion: Eye-care delivery in the Northwest Region of Cameroon is constrained by conflict-related disruption, weak governance, limited financial protection, and inequitable service distribution. Conlimitation flict-sensitive, equity-focused system strengthening is required to improve access, inclusion, and continuity of eye care in this fragile setting.
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Introduction
Visual impairment and blindness remain major public health problems and leading causes of long-term disability worldwide. In 2020, an estimated 295 million people were living with moderate to severe vision impairment and 43.3 million were blind globally, with the heaviest burden borne by low- and middle-income countries. Sub-Saharan Africa (SSA) accounted for more than 5.0 million people with bilateral blindness and over 20.4 million with moderate to severe vision impairment, with an age-standardized blindness prevalence (0.99%) nearly twice the global average (0.52%). Despite gradual progress since 2000, the region did not achieve the Vision 2020 target of reducing visual impairment, reflecting persistent gaps in access, quality, and equity of eye-care services (1,2).
In Cameroon, population-based surveys consistently show that blindness and visual impairment increase sharply with age, particularly among adults aged 40 years and above. Reported prevalence of bilateral blindness in this group ranges from 0.6% to 1.6%. District-level surveys in Fundong, Limbe, and rural Muyuka report blindness prevalence between 0.6% and 1.6%, with visual impairment affecting up to 2.3% of older adults  (3–5). Earlier studies from the Extreme North Province reported a blindness prevalence of 1.2% among individuals aged six years and above (6). Hospital-based data from urban centers such as Douala show higher rates, though these likely overestimate community burden due to referral bias (7). Together, these findings indicate a substantial and largely avoidable burden of vision loss.
Cataract remains the leading cause of blindness in Cameroon, accounting for approximately 40–62% of cases in community studies and more than half of cases in hospital series. Posterior segment diseases, particularly glaucoma and diabetic retinopathy, contribute up to 29% of blindness, with glaucoma alone responsible for 14–20%. Other causes include optic atrophy, corneal scarring, and uncorrected refractive error (3–5,7). Although most of these conditions are preventable or treatable, outcomes remain suboptimal. Studies report that 31–64% of operated eyes continue to have severe visual impairment after surgery, reflecting late presentation, limited surgical quality, weak referral pathways, and inadequate follow-up. Financial barriers, low awareness, and long travel distances further delay care, especially in rural and underserved populations (8).
Eye-care services in Cameroon are unevenly distributed and largely concentrated in urban centers. Advanced diagnostic and surgical services are mainly located in major cities, particularly Yaoundé, where specialized institutions provide subspecialty care, training, and outreach activities (9). Many regions depend heavily on non-physician cataract surgeons who deliver high-volume services and have reduced cataract blindness, but often achieve poorer outcomes in older patients and those with complex disease (10). Refractive services remain scarce outside tertiary hospitals, indicating substantial unmet need and limited optometry capacity (2). Services for diabetic retinopathy exist in some tertiary and private facilities but lack a coordinated national screening and treatment program and rely largely on out-of-pocket payment, with limited access to modern diagnostic tools (11). These gaps disproportionately affect persons with disabilities and people living in poverty.
The Northwest Region of Cameroon faces particularly severe challenges. Home to nearly two million people, the region has long experienced shortages of trained eye-care personnel, weak infrastructure, and limited health system support. Since the onset of armed conflict in 2016, these constraints have intensified (12). Conflict-related insecurity has disrupted outreach activities, reduced the eye-care workforce, damaged facilities and equipment, and delayed planned investments in referral services and specialist training. Prolonged economic hardship and rising transport costs have further limited access to care for vulnerable groups, including persons with disabilities, women, children, and older adults (13).
Although the burden and causes of blindness in Cameroon are well described, limited evidence exists on how prolonged conflict and pre-existing system weaknesses affect disability inclusion, service readiness, governance, and equity of eye-care delivery in the Northwest Region. Most previous studies focus on disease prevalence or surgical outcomes and do not assess the eye-care system in an integrated, disability-inclusive manner. This study addresses this gap through a situational analysis of eye-care services in the Northwest Region using the Christian Blind Mission (CBM), District Eye Care Situational Analysis Tool (DECSAT), (14). The aim is to assess the availability, accessibility, quality, and disability inclusion of eye-care services in a conflict-affected setting, generate system-level evidence on key gaps and equity barriers, and inform targeted recovery strategies.
Methods
This study employed a cross-sectional, mixed-methods situational analysis conducted between 15 July and 15 November 2025. The design combined quantitative facility assessments, qualitative inquiry, and documentary review to provide a comprehensive assessment of eye-care service delivery, equity, and health system performance in a conflict-affected setting. The assessment was conducted across all 21 health districts of the Northwest Region of Cameroon. The region has experienced prolonged armed conflict since 2016. The situational analysis included public, private, and faith-based health facilities, secondary-level eye units, district hospitals, primary health facilities providing eye care, and private optical vendors operating across the region.
The study was guided by the CBM-DECSAT tool (14). DECSAT is a structured health-systems assessment tool designed to support district-level eye-health planning with a strong focus on disability inclusion, equity, and service readiness. It examines how eye-care services are organized, governed, financed, and delivered, and whether they are accessible to vulnerable populations, including persons with disabilities (14,15).
The DECSAT assessment covered seven domains: district context and demographics; eye-health situation and service profile; leadership and governance; infrastructure, human resources, and service delivery; health information systems; financing and affordability; and outreach, community-based identification, referral, and rehabilitation (See table 1). During analysis and synthesis, findings were organized using the WHO Health System Building Blocks framework to support system-level interpretation and policy relevance.
Study participants included district medical officers, district health officers, facility managers, eye-care providers, and private optical vendors. Heads of 21 health districts completed the DECSAT questionnaires and participated in structured surveys capturing district-level perspectives on governance, financing, service delivery, and equity. These participants, together with representatives from the Cameroon Baptist Convention Health Services (CBCHS) and CBM, also contributed to a Delphi process used to prioritize strategic recommendations based on the study findings.
Data collection comprised four components. First, facility assessments were conducted using DECSAT checklists to document service delivery, infrastructure, workforce, governance, communication, and community engagement. Second, structured surveys were administered to district and facility leadership. Third, a documentary review was undertaken, including district health plans, partner reports, and institutional records. Fourth, routine service statistics were extracted from district health information systems 2 (DHIS2) and facility registers. Data were collected using KoboCollect, standardized Excel templates, and paper-based DECSAT tools were required. All tools were adapted to the local context and piloted in one district before full deployment, with revisions made based on feedback.
Each DECSAT indicator was scored using a standardized ordinal scale defined in the tool: 0 = not available or not functional; 1 = partially available or limited functionality; and 2 = fully available and functional. Indicator scores were assigned based on predefined criteria supported by facility observation, documentary evidence, and key informant input. Domain scores were calculated by summing indicator scores within each domain and converting them into percentage scores using the formula: (sum of indicator scores ÷ maximum possible score for the domain) × 100.
Overall district scores were generated by averaging domain percentage scores. Scores were interpreted as low capacity (0–39%), moderate capacity (40–69%), or high capacity (70–100%), and were used to identify priority gaps rather than to rank districts (Table 2).
Quantitative datasets underwent systematic cleaning and standardization prior to analysis. Data were reviewed for duplicate entries, recording errors, and inconsistencies. Missing values and coding discrepancies were addressed where possible. Key categorical variables, including facility type, ownership, health worker cadre, and equipment status, were harmonized to ensure consistency across districts. Cleaned datasets were cross validated against Ministry of Health facility lists and relevant WHO benchmarks, then merged into a single master dataset allowing disaggregation by district, facility type, ownership, and geographic location.
Quantitative analysis was conducted using Microsoft Excel. Descriptive statistics were used to assess the distribution of eye-care facilities, availability of key services, workforce composition, equipment availability, service volumes, and financing mechanisms. Indicators were disaggregated by district, ownership, and geographic setting, and where available, further stratified by age and sex to identify inequities.
Findings were triangulated across DECSAT assessments, DHIS2 data, and documentary evidence. An explicit equity lens was applied to examine gender differences, urban–rural disparities, availability of disability-friendly infrastructure, and financial barriers to care. Preliminary findings were shared with CBCHS leadership, regional health authorities, and partners for validation, and feedback was used to refine interpretations and ensure contextual accuracy.
Ethical clearance waiver was obtained from the CBCHS Institutional Review Board and the Regional Ethics Committee, with administrative approval from the Northwest Regional Delegation of Public Health. Written informed consent was obtained from all participants. Confidentiality was ensured through data de-identification, secure storage, and restricted access. All data collection tools were piloted, data collectors received standardized training, and data quality was ensured through validation checks and independent review.
RESULTS
DECSAT Domain 1: General district information (context and demographics)
The Northwest Region of Cameroon has an estimated population of 2,564,480, with 68% living in rural areas and 32% in urban or semi-urban settings. The region is predominantly agrarian, with approximately 70% of households reliant on subsistence farming. Administratively, it comprises seven divisions and 21 health districts. Since 2016, ongoing armed conflict has led to population displacement, disrupted transport networks, damaged health infrastructure, and reduced functionality of public services.
DECSAT scores showed marked contextual inequities across districts. Five districts (24%) achieved high contextual readiness (≥70%), eight (38%) scored moderate (40–69%), and eight (38%) scored low (<40%) (Figure 1). High-scoring districts Bamenda I, Bamenda II, Bamenda III, Fundong, and Kumbo West were urban or semi-urban, with more stable populations and fixed eye-care facilities. Moderate- and low-scoring districts were predominantly rural and more affected by insecurity and access constraints (See Table 3).
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Figure 1: Distribution of District and those with Eye Care services
At the time of assessment, only 11 of the 21 health districts had no fixed eye-care service, leaving nearly half without permanent facilities. Services were concentrated in urban and semi-urban districts, particularly Bamenda, Bamenda III, Fundong, and Kumbo West. Rural districts such as Oku, Tubah, Batibo, Ndop, Ndu, Nkambe, and Mbengwi, which largely fell within the moderate- to low-scoring categories, relied on basic primary care, irregular outreach, or visiting specialists. Many residents travelled 20–50 km or more to access services (See Table 4).
DECSAT Domain 2: Eye-health situation and service profile
Eye-care service availability across the Northwest Region was limited and highly uneven. Only 11 of the 21 health districts had fixed eye-care services, with a total of 16 functional facilities identified across the region. Service delivery was concentrated in urban and semi-urban districts, while many rural districts lacked permanent eye-care units and depended on referrals, outreach campaigns, or visiting specialists. Six facilities provided cataract surgery and advanced ophthalmic services, and all were in urban or semi-urban settings, creating substantial geographic barriers to access for rural populations.
Service provision was dominated by faith-based, not-for-profit providers, which accounted for more than 80% of eye-care facilities and service output. These providers delivered most cataract surgeries, refraction services, and specialist consultations. Government-owned facilities contributed a smaller share and were largely limited to basic eye care, including outpatient consultations and referrals, with limited surgical or diagnostic capacity. This reliance on non-state actors reflects both the critical role of faith-based organizations and the limited public-sector investment in eye health services in the region.
DECSAT Domain 2 scores highlighted wide variation in service capacity across districts. Five districts (24%) were classified as high capacity, characterized by the presence of tertiary or well-equipped secondary facilities offering regular cataract surgery, refraction, and chronic eye disease management. Seven districts (33%) demonstrated moderate capacity, with fixed services and trained personnel but limited surgical output, inconsistent availability of equipment, or restricted specialist presence. Nine districts (43%) were classified as low capacity, with no fixed eye-care services or only basic outpatient care supported by irregular outreach activities (Table 3)
Routine service statistics further reflect these disparities. In 2024, a total of 59,063 eye-care consultations were recorded across the region, with 63% occurring in urban and semi-urban districts. Older adults were the primary service users, with individuals aged 60 years and above accounting for 44% of all consultations, consistent with the age-related burden of cataract and other chronic eye conditions. Despite this high demand, only 1,177 cataract surgeries were performed during the year, indicating low surgical output relative to population need and suggesting substantial unmet demand for sight-restoring surgery.
Low-capacity districts showed particularly limited-service profiles. Most relied on patient referrals to distant facilities or periodic outreach campaigns, resulting in delayed care, high indirect costs, and poor continuity of follow-up. Management of chronic eye conditions such as glaucoma and diabetic retinopathy was inconsistent, and referral pathways were often disrupted by insecurity, transport constraints, and weak coordination between care levels (see Table 5). 
DECSAT Domain 3: Leadership and governance
Leadership and governance for eye care were weak and fragmented across the Northwest Region. More than 80% of health districts lacked a designated eye-health focal person or a functional Prevention of Blindness committee, limiting coordination, supervision, and accountability for eye-care activities. In most districts, eye care was not explicitly integrated into district health plans, annual operational plans, or routine supervisory checklists, resulting in limited strategic oversight.
Service delivery relied heavily on non-governmental and faith-based providers, which delivered the majority of eye-care services across the region. However, in many districts these services operated without formal memoranda of understanding, clear referral protocols, or standardized reporting arrangements with district health authorities. As a result, coordination between districts and implementing partners was largely ad hoc, and eye-care activities were often excluded from district performance reviews and planning cycles.
Routine governance functions related to monitoring and accountability were weak. DHIS2 reporting of eye-care indicators was inconsistent, with delayed submissions, incomplete records, and limited validation at district level. Several districts reported minimal use of routine eye-health data for decision-making, supervision, or resource allocation. Feedback mechanisms from district to facility level were poorly defined, and eye-care data were rarely discussed during district review meetings.
Unregulated eye-care practices were documented in several rural and hard-to-reach districts, particularly Ako and Nwa, where traditional or informal providers operated without regulatory oversight (see Table 6). These providers offered services such as couching, informal spectacle sales, and topical treatments, often outside established referral pathways. District health authorities reported limited capacity to regulate or engage these actors, especially in areas affected by insecurity and limited supervisory reach.
DECSAT Domain 3 scores reflected these governance gaps. Eighteen districts (86%) scored low (<40%), indicating weak leadership structures, limited coordination, and poor accountability mechanisms. Only three districts (14%) achieved moderate scores (40–69%), largely due to the presence of more active district leadership and closer engagement with partner-supported facilities. No district achieved a high governance score, highlighting leadership and coordination as one of the most systemically constrained domains across the region (Table 3).
DECSAT Domain 4: Infrastructure, human resources, and service delivery capacity
The regional eye-care workforce included 53 personnel: 6 ophthalmologists, 34 ophthalmic nurses, 5 optometrists, and 5 refractionists or technicians. Workforce distribution was highly skewed. All ophthalmologists were based in urban or semi-urban districts mainly Bamenda I–III, Fundong, and Kumbo West while no rural district had a resident ophthalmologist. Rural services depended largely on ophthalmic nurses or visiting specialists, constraining service continuity and emergency response. Insecurity-related staff attrition further reduced workforce availability in several districts.
Essential equipment availability and functionality varied widely. Slit lamps were present in most facilities offering eye care, but advanced diagnostic and surgical equipment such as operating microscopes, phacoemulsification machines, visual field analyzers, and retinal imaging devices were limited to tertiary facilities in urban areas. Many facilities reported frequent equipment downtime due to weak preventive maintenance, lack of local biomedical support, and delayed access to spare parts. Stock-outs of consumables and limited access to essential ophthalmic medicines were common, particularly in rural and conflict-affected districts (See Table 7).
Service delivery capacity reflected these constraints. High-capacity districts provided routine cataract surgery, glaucoma management, and refraction services. In contrast, low-capacity districts mainly offered outpatient consultations and referrals, with cataract surgery dependent on outreach campaigns or transfer to distant facilities. Long waiting times, disrupted referral pathways, and weak follow-up mechanisms were common where resident specialists were absent.
DECSAT Domain 4 scores classified four districts (19%) as high capacity, six (29%) as moderate capacity, and 11 (52%) as low capacity. High-capacity districts hosted tertiary or well-equipped secondary facilities with resident specialists. Moderate-capacity districts had basic infrastructure and some trained staff but lacked advanced equipment or consistent specialist presence. Low-capacity districts were characterized by absence of resident specialists, limited equipment, frequent service interruptions, and heavy reliance on outreach or referrals (See Table 3).
DECSAT Domain 5: Health information systems
Across the Northwest Region, eye-care data were collected primarily through the District Health Information Software (DHIS2) platform and facility-based registers. All districts reported DHIS2 use; however, the completeness, consistency, and use of eye-health data varied widely. Several facilities relied on parallel paper registers that were not routinely reconciled with DHIS2, leading to data gaps and inconsistencies across reporting levels.
Reporting of eye-health indicators was incomplete in many districts, with delayed submissions and missing variables common, particularly in rural and conflict-affected areas. While age and sex disaggregation was generally available, disability-disaggregated data were largely absent, limiting the ability to monitor equity and inclusion of persons with disabilities. Few districts routinely analyzed eye-care data for planning, supervision, or performance monitoring, and feedback mechanisms from district to facility level were weak or non-existent.
Availability of patient registers and standardized reporting tools varied by facility type. Tertiary and faith-based facilities generally maintained more complete records, whereas primary facilities often lacked standardized eye-care registers or trained staff for data entry. Data quality challenges were compounded by staff shortages, high workload, frequent staff turnover, and limited training in health information management (See Table 8).
DECSAT Domain 5 scores reflected these gaps, with five districts (24%) achieving moderate information system capacity (40–69%) and sixteen districts (76%) scoring low (<40%). No district achieved a high score. Moderate-scoring districts were typically urban or semi-urban and benefited from better staffing, supervision, and partner support. Low-scoring districts were characterized by inconsistent reporting, minimal data use, and weak integration of eye-health indicators into routine health information systems (See Table 3).
DECSAT Domain 6: Financing and affordability
Financing of eye-care services in the Northwest Region relied predominantly on out-of-pocket payments, with limited public financing and minimal insurance coverage. No district reported a dedicated budget line for eye care, and eye-health activities were largely funded through user fees, faith-based provider subsidies, or short-term partner support. Conflict-related economic disruption further constrained household ability to pay, particularly in rural districts.
Direct costs for services varied by facility type and service level. Cataract surgery fees ranged from 120 to 200 USD, depending on facility and surgical technique. The cost of spectacles ranged from 25 to 80 USD, while consultation and diagnostic fees were charged separately. Indirect costs, including transport, accommodation, and lost income, were frequently reported as major barriers, especially for patients travelling 20–50 km or more from rural districts to urban facilities. Fee waivers and exemptions were inconsistently applied and were largely dependent on adhoc decisions by facility management or external partner support (See Table 9).
Financial protection mechanisms were weak across the region. Health insurance coverage for eye care was minimal, and community-based health insurance schemes, where present, did not consistently cover surgical or optical services. Government subsidies for cataract surgery or assistive devices were limited and not uniformly available across districts. As a result, affordability barriers disproportionately affected older adults, persons with disabilities, women, and internally displaced populations.
DECSAT Domain 6 scores reflected these constraints. Only two districts (10%) achieved moderate financial protection scores (40–69%), largely due to the presence of faith-based facilities offering partial subsidies or partner-supported programs. The remaining 19 districts (90%) scored low (<40%), indicating high reliance on out-of-pocket payments and limited financial risk protection. No district achieved a high financing score (See Table 3).
DECSAT Domain 7: Outreach, community engagement, and rehabilitation
Outreach and community-based eye-care activities were present in parts of the Northwest Region but were inconsistent and heavily affected by insecurity. Several districts reported intermittent outreach services, including community screening, health education, referral for cataract surgery, and limited distribution of assistive devices. However, outreach activities were largely concentrated in districts with faith-based providers or partner support and were frequently suspended due to security incidents, funding constraints, or staff shortages.
Community-based identification and referral of individuals with eye conditions relied mainly on community health workers, rehabilitation field staff, and informal networks. While these mechanisms facilitated case detection in some areas, referral pathways were often weak, with poor feedback from facilities to communities and limited follow-up of referred patients. In rural and hard-to-reach districts, geographic barriers, insecurity, and transport costs further reduced the effectiveness of community-based identification.
Community-based rehabilitation (CBR) and inclusive development programs supported eye-care referrals and social inclusion in several divisions. These programs played an important role in awareness-raising, identification of people with disabilities, and linkage to services. However, organisations of people with disabilities were rarely involved in district-level planning, monitoring, or governance of eye-care services. Disability-inclusive design features, such as ramps, accessible signage, and adapted toilets, were inconsistently available across facilities, particularly in primary-level settings (See Table 10).
DECSAT Domain 7 scores reflected these limitations. Six districts (29%) achieved moderate outreach and rehabilitation capacity (40–69%), largely due to the presence of CBR programs or partner-supported outreach. The remaining 15 districts (71%) scored low (<40%), indicating weak community-facility linkages, limited continuity of outreach, and poor integration of rehabilitation and inclusion activities. No district achieved a high score (See Table 3).
Cross-domain summary of DECSAT findings
Across all seven DECSAT domains, a consistent pattern of unequal system capacity was observed across the Northwest Region. Districts with higher overall scores were predominantly urban or semi-urban and demonstrated stronger performance across multiple domains, including service availability, infrastructure, workforce capacity, and health information systems. In contrast, rural and conflict-affected districts consistently scored low across several domains, particularly governance, financing, health information systems, and outreach. Domains related to financing, governance, and community engagement showed uniformly low scores across most districts, while infrastructure and service delivery capacity varied more widely depending on facility presence and specialist availability (See Table 3).
DISCUSSIONS 
Interpretation of DECSAT domain scores under conflict and equity lenses
This situational analysis demonstrates marked inequities in eye-care system capacity across the Northwest Region of Cameroon, closely aligned with patterns of conflict exposure, urban–rural residence, and socioeconomic vulnerability. The DECSAT domain score matrix shows a clear gradient in performance, with high-capacity districts concentrated in urban and semi-urban areas and low-capacity districts predominantly rural and conflict-affected. This pattern reflects how prolonged insecurity amplifies pre-existing structural weaknesses in health systems, particularly in low-resource settings (15,16).
Districts with higher overall DECSAT scores Bamenda I–III, Fundong, and Kumbo West benefited from relatively stable populations, better transport connectivity, and the presence of fixed facilities and specialized personnel. These districts performed better across service availability, infrastructure, workforce capacity, and health information systems. However, even in these higher capacity districts, governance and financing scores remained only moderate, indicating that conflict affects not only frontline service delivery but also leadership, accountability, and financial protection mechanisms (13,17). This finding aligns with evidence that health systems in conflict settings may maintain core services while governance and financing structures progressively weaken (18).
In contrast, districts with low scores across multiple DECSAT domains were largely rural and experienced sustained insecurity, population displacement, and geographic isolation. Low Domain 1 scores reflect weak contextual readiness, characterized by long travel distances, disrupted transport routes, and absence of fixed eye-care facilities. These foundational constraints cascaded into poor performance across service delivery, workforce availability, financing, and outreach domains. The clustering of low scores in Domains 4, 6, and 7 illustrates how conflict disproportionately undermines infrastructure readiness, affordability, and community-level engagement, reinforcing access barriers for populations already affected by poverty and displacement (19,20).
Financing showed the most consistently low scores across districts, underscoring the central role of out-of-pocket payments in shaping inequitable access to eye care. In conflict-affected settings, household incomes decline while direct and indirect costs of care increase, leading to delayed presentation and untreated avoidable blindness (21). The limited availability of insurance, subsidies, or public financing means that access to eye care is largely determined by ability to pay, disproportionately excluding older adults, persons with disabilities, women, and internally displaced populations (16,18).
Weak governance and health information systems further compound inequity. Low scores in Domains 3 and 5 reflect limited district-level leadership for eye care, poor integration into routine health planning, and minimal use of data for decision-making. The absence of disability-disaggregated data constrains the ability of health authorities to identify underserved groups and monitor equity outcomes, contrary to WHO recommendations for people-centred and inclusive eye care (16). In conflict-affected districts, weak governance and information systems reduce accountability and hinder targeted recovery planning (22).
Outreach and rehabilitation capacity also remained low in most districts, despite the presence of community-based rehabilitation initiatives in some areas. Irregular outreach, weak referral follow-up, and limited involvement of organizations of people with disabilities highlight missed opportunities for inclusive service delivery. In fragile and conflict-affected settings, community-based platforms often represent the most feasible means of reaching marginalized populations; however, low Domain 7 scores indicate that these mechanisms remain underdeveloped and poorly integrated into formal eye-care systems (13,20).
Study limitations
[bookmark: _GoBack]This study has several limitations that should be considered when interpreting the findings. First, the situational analysis relied on a cross-sectional design, which captures system capacity at a single point in time and does not account for temporal changes, seasonal variation, or evolving security conditions that may influence service availability and utilization. Second, data quality varied across districts, particularly for routine service statistics extracted from DHIS2 and facility registers, where incomplete reporting and missing variables may have led to underestimation or misclassification of service capacity.
Third, several indicators relied on self-reported information from district and facility leaders, which may be subject to reporting bias or social desirability bias, especially in districts with weak documentation or limited supervision. Fourth, insecurity restricted physical access to some districts and facilities, potentially limiting direct observation and resulting in greater reliance on secondary data or remote reporting in those areas.
Fifth, the assessment focused on system capacity and service readiness rather than clinical outcomes or patient-level experiences; therefore, the findings do not directly measure quality of care or patient satisfaction. Finally, although the DECSAT tool provides a structured framework for assessing equity and capacity, some contextual factors specific to conflict dynamics and informal care-seeking practices may not be fully captured.
Despite these limitations, the study provides a comprehensive and systematic assessment of eye-care system capacity across all districts in a conflict-affected region and offers valuable evidence to inform equitable recovery and system strengthening.
Key Recommendations
1. Establish eye-health focal persons and functional Prevention of Blindness committees in all districts and formalize collaboration with Non-Governmental Organizations (NGO) and faith-based providers through clear agreements and shared reporting.
2. Prioritize rural and conflict-affected districts for decentralised primary eye-care services, mobile outreach, and integration of eye care into routine primary health-care platforms.
3. Deploy and retain optometrists and ophthalmic nurses in underserved districts through incentives and expand in-service training for primary health workers and community health workers.
4. Equip rural facilities with essential diagnostic tools and establish regional maintenance systems to reduce equipment downtime and service interruptions.
5. Improve DHIS2 reporting for eye care, integrate partner data, and introduce disability-disaggregated indicators to support equity-focused planning and accountability.
6. Improve physical accessibility of facilities, strengthen disability-inclusive service delivery, and actively involve organisations of persons with disabilities in planning and monitoring.


Conclusion
The findings underscore the need for conflict-sensitive, system-wide strengthening approaches that move beyond isolated service delivery. Priority actions include reinforcing district governance and coordination, integrating non-governmental providers into formal planning and reporting structures, improving health information systems with disability-disaggregated data, expanding financial protection mechanisms, and strengthening community-based outreach and rehabilitation. Addressing these interconnected system gaps is essential to reduce avoidable vision loss, promote equity, and advance Universal Health Coverage and WHO Vision 2030 goals in fragile and conflict-affected settings.
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Table 1: CBM District Eye Care Situational Analysis Tool (DECSAT) Domains and Key Indicators Used in the Situational Analysis
	DECSAT Domain
	Key Indicators Assessed

	General district information
	Population size and distribution; geographic accessibility; security context; number of health areas; catchment population per facility

	Eye health situation and service profile
	Availability of primary, secondary, and referral eye-care services; range of eye conditions managed; referral pathways; continuity of care; outreach activities

	Leadership and governance
	Presence of district eye-care focal persons; integration of eye care into district health plans; coordination with partners; supervision and accountability mechanisms

	Infrastructure, human resources, and service delivery
	Number and type of facilities providing eye care; availability and functionality of equipment; workforce composition (ophthalmologists, ophthalmic nurses, optometrists, refractionists, technicians); service readiness; task allocation

	Health information systems
	Availability of eye-care registers; reporting into DHIS2; use of routine data for planning and monitoring; presence of disability-disaggregated data

	Financing
	Sources of funding for eye care; user fees and cost-recovery mechanisms; availability of insurance or subsidies; affordability of services for vulnerable groups

	Outreach, community-based identification, and rehabilitation
	Existence of outreach programs; community-based identification and referral mechanisms; links with community-based rehabilitation; disability-inclusive community engagement activities




Table 2: Interpretation framework for DECSAT domain and district scores
	Score Range (%)
	Capacity Level
	Interpretation

	0–39%
	Low capacity
	Major system gaps; services largely unavailable or non-functional; high exclusion of vulnerable groups

	40–69%
	Moderate capacity
	Services present but inconsistent; significant gaps in quality, coverage, or equity; limited resilience to conflict-related shocks

	70–100%
	High capacity
	Services largely functional and accessible; strong governance and workforce presence; better disability inclusion and system resilience



Table 3: Summary of DECSAT Domain Scores by District, Northwest Region of Cameroon
	Health District
	Domain 1 Context & Demographics
	Domain 2 Service Profile
	Domain 3 Governance
	Domain 4 Infrastructure & HR
	Domain 5 HIS
	Domain 6 Financing
	Domain 7 Outreach & Rehab
	Overall Capacity

	Bamenda I
	78
	75
	55
	74
	62
	48
	60
	High

	Bamenda II
	74
	72
	50
	70
	60
	45
	55
	High

	Bamenda III
	76
	74
	52
	73
	61
	47
	58
	High

	Fundong
	72
	70
	48
	71
	58
	46
	54
	High

	Kumbo West
	71
	69
	47
	70
	56
	45
	53
	High

	Kumbo East
	55
	52
	35
	48
	42
	32
	40
	Moderate

	Ndop
	52
	50
	34
	46
	40
	30
	38
	Moderate

	Mbengwi
	50
	48
	33
	45
	38
	28
	36
	Moderate

	Ndu
	48
	46
	32
	44
	37
	27
	35
	Moderate

	Nkambe
	49
	47
	33
	45
	38
	29
	36
	Moderate

	Oku
	47
	45
	31
	43
	36
	26
	34
	Moderate

	Tubah
	46
	44
	30
	42
	35
	25
	33
	Moderate

	Batibo
	45
	43
	30
	41
	34
	24
	32
	Moderate

	Ako
	32
	30
	25
	28
	26
	20
	24
	Low

	Misaje
	31
	29
	24
	27
	25
	19
	23
	Low

	Njikwa
	30
	28
	23
	26
	24
	18
	22
	Low

	Benakuma
	29
	27
	22
	25
	23
	17
	21
	Low

	Wum
	33
	31
	26
	30
	28
	22
	26
	Low

	Nwa
	28
	26
	21
	24
	22
	16
	20
	Low

	Bali
	38
	36
	28
	35
	32
	24
	30
	Low

	Bafut
	39
	37
	29
	36
	33
	25
	31
	Low



Table 4: District context and demographics, Northwest Region of Cameroon
	Health District
	Population Size*
	Urban / Semi-urban / Rural
	Conflict Impact Level†
	Presence of Fixed Eye-care Facility
	Distance to Nearest Eye-care Service
	Population Displacement Reported
	Domain 1 Contextual Readiness

	Bamenda I
	High
	Urban
	Moderate
	Yes
	<5 km
	Yes
	High

	Bamenda II
	High
	Urban
	Moderate
	Yes
	<5 km
	Yes
	High

	Bamenda III
	High
	Urban
	Moderate
	Yes
	<5 km
	Yes
	High

	Fundong
	Medium
	Semi-urban
	Moderate
	Yes
	<10 km
	Yes
	High

	Kumbo West
	Medium
	Semi-urban
	Moderate
	Yes
	<10 km
	Yes
	High

	Kumbo East
	Medium
	Semi-urban
	Moderate
	No
	10–20 km
	Yes
	Moderate

	Ndop
	Medium
	Rural
	High
	Yes
	10–20 km
	Yes
	Moderate

	Mbengwi
	Medium
	Rural
	High
	Yes
	10–20 km
	Yes
	Moderate

	Ndu
	Medium
	Rural
	High
	Yes
	20–30 km
	Yes
	Moderate

	Nkambe
	Medium
	Rural
	High
	Yes
	20–30 km
	Yes
	Moderate

	Oku
	Medium
	Rural
	High
	Yes
	20–30 km
	Yes
	Moderate

	Tubah
	Medium
	Rural
	High
	No
	20–30 km
	Yes
	Moderate

	Batibo
	Medium
	Rural
	High
	Yes
	20–30 km
	Yes
	Moderate

	Bali
	Medium
	Semi-urban
	Moderate
	No
	10–20 km
	Yes
	Low

	Bafut
	Medium
	Semi-urban
	Moderate
	No
	10–20 km
	Yes
	Low

	Ako
	Low
	Rural
	High
	No
	>30 km
	Yes
	Low

	Misaje
	Low
	Rural
	High
	No
	>30 km
	Yes
	Low

	Njikwa
	Low
	Rural
	High
	No
	>30 km
	Yes
	Low

	Benakuma
	Low
	Rural
	High
	No
	>30 km
	Yes
	Low

	Wum
	Medium
	Rural
	High
	No
	>30 km
	Yes
	Low

	Nwa
	Low
	Rural
	High
	No
	>30 km
	Yes
	Low



*Population size categories are based on district administrative estimates and grouped as low, medium, or high for comparative analysis.
†Conflict impact level reflects security incidents, service disruption, and accessibility constraints reported during the assessment period.
Domain 1 contextual readiness classification follows DECSAT interpretation:
High: stable context with accessible services
Moderate: partial access with significant constraints
Low: high insecurity, long travel distances, and absence of fixed services
Table 5: Eye-health situation and service profile by district, Northwest Region of Cameroon
	Health District
	Fixed Eye-care Facility
	Level of Eye-care Services
	Cataract Surgery Available
	Refraction Services
	Preventive & Screening Activities
	Service Delivery Modality
	Domain 2 Capacity

	Bamenda I
	Yes
	Secondary / Tertiary
	Yes
	Yes
	Partial (school, community)
	Routine facility-based
	High

	Bamenda II
	Yes
	Secondary
	Yes
	Yes
	Limited
	Routine facility-based
	High

	Bamenda III
	Yes
	Tertiary
	Yes
	Yes
	Partial
	Routine facility-based
	High

	Fundong
	Yes
	Secondary / Tertiary
	Yes
	Yes
	Partial
	Routine facility-based
	High

	Kumbo West
	Yes
	Secondary / Tertiary
	Yes
	Yes
	Partial
	Routine facility-based
	High

	Kumbo East
	Yes
	Primary / Secondary
	No
	Yes
	Limited
	Facility + outreach
	Moderate

	Ndop
	Yes
	Primary / Secondary
	No
	Yes
	Limited
	Facility + outreach
	Moderate

	Mbengwi
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Ndu
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Nkambe
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Oku
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Tubah
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Batibo
	Yes
	Primary
	No
	Limited
	Limited
	Facility + outreach
	Moderate

	Bali
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Bafut
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Ako
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Misaje
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Njikwa
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Benakuma
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Wum
	No
	None
	No
	No
	None
	Outreach only / referral
	Low

	Nwa
	No
	None
	No
	No
	None
	Outreach only / referral
	Low



Table 6: Leadership and governance of eye care by district, Northwest Region of Cameroon
	Health District
	Designated Eye-health Focal Person
	Functional Prevention of Blindness (PoB) Committee
	Eye Care Included in District Health Plans
	Formal Agreements with NGOs / Faith-based Providers
	DHIS2 Eye-care Reporting
	Regulation of Informal Eye-care Providers
	Domain 3 Capacity

	Bamenda I
	Partial
	No
	Partial
	Partial
	Inconsistent
	Limited
	Moderate

	Bamenda II
	Partial
	No
	Partial
	Partial
	Inconsistent
	Limited
	Moderate

	Bamenda III
	Partial
	No
	Partial
	Partial
	Inconsistent
	Limited
	Moderate

	Fundong
	Partial
	No
	Partial
	Partial
	Inconsistent
	Limited
	Moderate

	Kumbo West
	Partial
	No
	Partial
	Partial
	Inconsistent
	Limited
	Moderate

	Kumbo East
	No
	No
	No
	No
	Weak
	None
	Low

	Ndop
	No
	No
	No
	No
	Weak
	None
	Low

	Mbengwi
	No
	No
	No
	No
	Weak
	None
	Low

	Ndu
	No
	No
	No
	No
	Weak
	None
	Low

	Nkambe
	No
	No
	No
	No
	Weak
	None
	Low

	Oku
	No
	No
	No
	No
	Weak
	None
	Low

	Tubah
	No
	No
	No
	No
	Weak
	None
	Low

	Batibo
	No
	No
	No
	No
	Weak
	None
	Low

	Bali
	No
	No
	No
	No
	Weak
	None
	Low

	Bafut
	No
	No
	No
	No
	Weak
	None
	Low

	Ako
	No
	No
	No
	No
	None
	None
	Low

	Misaje
	No
	No
	No
	No
	None
	None
	Low

	Njikwa
	No
	No
	No
	No
	None
	None
	Low

	Benakuma
	No
	No
	No
	No
	None
	None
	Low

	Wum
	No
	No
	No
	No
	Weak
	None
	Low

	Nwa
	No
	No
	No
	No
	None
	None
	Low



Table 7: Infrastructure, human resources, and service delivery capacity by district, Northwest Region of Cameroon
	Health District
	Dedicated Eye-care Unit
	Resident Ophthalmologist
	Ophthalmic Nurses / Mid-level Cadres
	Optometrist / Refractionist
	Availability of Essential Equipment*
	Equipment Functionality
	Maintenance Capacity
	Continuity of Services
	Domain 4 Capacity

	Bamenda I
	Yes
	Yes
	Adequate
	Yes
	Advanced
	Mostly functional
	Available
	Routine
	High

	Bamenda II
	Yes
	Yes
	Adequate
	Yes
	Advanced
	Mostly functional
	Available
	Routine
	High

	Bamenda III
	Yes
	Yes
	Adequate
	Yes
	Advanced
	Mostly functional
	Available
	Routine
	High

	Fundong
	Yes
	Yes
	Adequate
	Limited
	Advanced
	Mostly functional
	Limited
	Routine
	High

	Kumbo West
	Yes
	Yes
	Adequate
	Limited
	Advanced
	Mostly functional
	Limited
	Routine
	High

	Kumbo East
	Partial
	No
	Limited
	Limited
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Ndop
	Partial
	No
	Limited
	Limited
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Mbengwi
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Ndu
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Nkambe
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Oku
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Tubah
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Batibo
	Partial
	No
	Limited
	No
	Basic
	Partially functional
	Limited
	Intermittent
	Moderate

	Bali
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Bafut
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Ako
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Misaje
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Njikwa
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Benakuma
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Wum
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low

	Nwa
	No
	No
	Minimal
	No
	Minimal
	Poor
	None
	Outreach only
	Low



*Essential equipment includes slit lamps, ophthalmoscopes, operating microscopes, and basic surgical sets; advanced equipment includes phacoemulsification machines and retinal diagnostics.
Adequate staffing indicates sufficient numbers to sustain routine services; limited/minimal indicates staffing below service needs.
Continuity of services classified as routine (daily/weekly), intermittent (irregular or campaign-based), or outreach only.

Table 8: Health information systems for eye care by district, Northwest Region of Cameroon
	Health District
	DHIS2 Reporting for Eye Care
	Completeness of Eye-care Data
	Timeliness of Reporting
	Data Disaggregation (Age/Sex)
	Disability-disaggregated Data
	Data Validation & Feedback
	Use of Data for Planning
	Domain 5 Capacity

	Bamenda I
	Yes
	Moderate
	Moderate
	Yes
	No
	Limited
	Limited
	Moderate

	Bamenda II
	Yes
	Moderate
	Moderate
	Yes
	No
	Limited
	Limited
	Moderate

	Bamenda III
	Yes
	Moderate
	Moderate
	Yes
	No
	Limited
	Limited
	Moderate

	Fundong
	Yes
	Moderate
	Moderate
	Yes
	No
	Limited
	Limited
	Moderate

	Kumbo West
	Yes
	Moderate
	Moderate
	Yes
	No
	Limited
	Limited
	Moderate

	Kumbo East
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Ndop
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Mbengwi
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Ndu
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Nkambe
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Oku
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Tubah
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Batibo
	Yes
	Low
	Low
	Partial
	No
	None
	No
	Low

	Bali
	Partial
	Low
	Low
	No
	No
	None
	No
	Low

	Bafut
	Partial
	Low
	Low
	No
	No
	None
	No
	Low

	Ako
	No
	None
	None
	No
	No
	None
	No
	Low

	Misaje
	No
	None
	None
	No
	No
	None
	No
	Low

	Njikwa
	No
	None
	None
	No
	No
	None
	No
	Low

	Benakuma
	No
	None
	None
	No
	No
	None
	No
	Low

	Wum
	Partial
	Low
	Low
	No
	No
	None
	No
	Low

	Nwa
	No
	None
	None
	No
	No
	None
	No
	Low



Table 9: Financing and affordability of eye care by district, Northwest Region of Cameroon
	Health District
	Dedicated Public Funding for Eye Care
	Insurance / Risk-Pooling Coverage
	Fee Waivers or Subsidy Mechanisms
	Level of Out-of-Pocket (OOP) Payments
	Transport & Indirect Costs
	Financial Barriers for Vulnerable Groups
	Domain 6 Capacity

	Bamenda I
	Limited
	Minimal
	Occasional (partner-supported)
	High
	Moderate
	Present
	Moderate

	Bamenda II
	Limited
	Minimal
	Occasional (partner-supported)
	High
	Moderate
	Present
	Moderate

	Bamenda III
	Limited
	Minimal
	Occasional (partner-supported)
	High
	Moderate
	Present
	Moderate

	Fundong
	Limited
	Minimal
	Occasional (partner-supported)
	High
	Moderate
	Present
	Moderate

	Kumbo West
	Limited
	Minimal
	Occasional (partner-supported)
	High
	Moderate
	Present
	Moderate

	Kumbo East
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Ndop
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Mbengwi
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Ndu
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Nkambe
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Oku
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Tubah
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Batibo
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Bali
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Bafut
	None
	None
	Rare
	Very high
	High
	Severe
	Low

	Ako
	None
	None
	None
	Very high
	Very high
	Severe
	Low

	Misaje
	None
	None
	None
	Very high
	Very high
	Severe
	Low

	Njikwa
	None
	None
	None
	Very high
	Very high
	Severe
	Low

	Benakuma
	None
	None
	None
	Very high
	Very high
	Severe
	Low

	Wum
	None
	None
	Rare
	Very high
	Very high
	Severe
	Low

	Nwa
	None
	None
	None
	Very high
	Very high
	Severe
	Low



Table 10: Outreach, community engagement, and rehabilitation for eye care by district, Northwest Region of Cameroon
	Health District
	Regular Outreach Activities
	Community Case Identification
	Referral Linkage & Follow-up
	Community-Based Rehabilitation (CBR) Presence
	Disability-Inclusive Facility Features
	OPD Involvement in Planning
	Domain 7 Capacity

	Bamenda I
	Irregular
	Partial
	Limited
	Yes
	Partial
	No
	Moderate

	Bamenda II
	Irregular
	Partial
	Limited
	Yes
	Partial
	No
	Moderate

	Bamenda III
	Irregular
	Partial
	Limited
	Yes
	Partial
	No
	Moderate

	Fundong
	Irregular
	Partial
	Limited
	Yes
	Partial
	No
	Moderate

	Kumbo West
	Irregular
	Partial
	Limited
	Yes
	Partial
	No
	Moderate

	Kumbo East
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Ndop
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Mbengwi
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Ndu
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Nkambe
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Oku
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Tubah
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Batibo
	Limited
	Minimal
	Poor
	Limited
	Minimal
	No
	Low

	Bali
	Rare
	Minimal
	Poor
	None
	None
	No
	Low

	Bafut
	Rare
	Minimal
	Poor
	None
	None
	No
	Low

	Ako
	None
	None
	None
	None
	None
	No
	Low

	Misaje
	None
	None
	None
	None
	None
	No
	Low

	Njikwa
	None
	None
	None
	None
	None
	No
	Low

	Benakuma
	None
	None
	None
	None
	None
	No
	Low

	Wum
	Rare
	Minimal
	Poor
	None
	None
	No
	Low

	Nwa
	None
	None
	None
	None
	None
	No
	Low
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