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Abstract

Eye health and disability are both common among older people, and it is important to under-

stand how disability relates to visual health status and access to services. While people with

disabilities face barriers to accessing health services, few studies have measured partici-

pants’ functional status in domains other than vision and little evidence exists on how disabil-

ity impacts eye health services access. This paper describes how visual impairment and

access to eye health services differ between people aged 50 years and above with and with-

out disability in Karamoja, Uganda, and explores the factors driving that difference. This was

a cross-sectional survey among individuals aged 50 years and above. A standardised eye

health survey was conducted, with additional questions on personal and health characteris-

tics. Ophthalmologists conducted a vision examination, and recorded participants’ self-

reported functional difficulties using the Washington Group Short Set Enhanced. Descriptive

analyses were conducted using Stata, and multivariate models constructed to explore rela-

tionships. 21.7% of respondents self-reported some sort of functional difficulty. Twenty-five

percent of individuals with a non-visual functional difficulty are also blind, and a further 29%

experience a lower level of VI. In a multivariate model, blindness was associated with self-

reported difficulties seeing, but not any other type of difficulty. Blindness was also associated

with age, not being married, and living in a smaller household. Access to cataract surgery

was associated with non-visual functional difficulties, male gender, and having a regular

household income. This study confirms that in the study area, disability and visual impairment

are common among people aged 50 years and above, access to eye health services is low,

and self-reported functional difficulties are not associated with lower access to services.
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Introduction

Robust quantitative evidence about the health of older people with disabilities in sub-Saharan

Africa is scarce [1]. While on a global level older age is well understood to be the period of life

when individuals experience the highest rates of mortality, morbidity, and disability [2], there

is little data exploring the situation of older individuals in African countries [3]. The data that

does exist suggests that the health conditions that affect older people in sub-Saharan Africa–

hypertension, musculoskeletal disease, visual and hearing impairments, and depression–con-

tinue to be neglected, with insufficient resources, little data, few healthcare specialists, and no

or outdated policies available to support effective service provision [4,5]. Data does not tend to

explore how the situation differs by disability status, but global evidence suggests that people

with disabilities tend to have greater unmet health needs than people without disabilities [6,7].

This is an important issue as estimates from studies across different countries in sub-Saharan

Africa suggest that the prevalence of disability is high among the over 50s and increases sharply

with advanced age. For example, recent surveys from South Africa and Uganda suggest the

prevalence of disability among 50 to 54 years olds ranges from between 9.0% and 32.9%,

increasing to between 56.6% and 68.1% among the over 80s [8,9]. Moreover, the proportion of

older adults in the region is growing faster than elsewhere and so it is projected that by 2050

there may be as many as 100 million older people living with disabilities [5,10].

Individuals with disability experience the same health needs as others but they may also

have additional needs linked to their impairment [11]. Research shows that disability intersects

with other characteristics, e.g. age, gender, socio-economic status, contributing to worse out-

comes among people with multiple markers of disadvantage [6,12]. Furthermore, health ser-

vices are often designed and delivered in a way that do not adequately accommodate the needs

of people with different functional difficulties, shaping how individuals are able to navigate

care pathways and resulting in a multitude of barriers to accessing services [6,12]. For example,

individuals with difficulties hearing or communicating may be less likely to receive informa-

tion in an accessible format about health conditions, or available services [12–14]. Difficulties

in these domains, or those of cognition or remembering, may also make communication with

health workers more difficult, particularly for individuals without support from families or

caregivers [12–14]. Communication with healthcare workers may be further undermined by

stigma and lack of disability training for the professional. Many people with disabilities report

not accessing care due to past experiences with–or anticipation of–negative attitudes among

healthcare workers [12–14]. Difficulties with vision or mobility may mean that accessing ser-

vices located further away from home is more difficult, requiring greater financial resources or

social support [12,13]. Poorly designed or maintained buildings may be harder for some indi-

viduals to enter, and lack of seating or inaccessible toilets may make the long waiting times

more difficult or uncomfortable [12,14]. People who experience mental health difficulties such

as anxiety or depression may feel particularly nervous around health workers, particularly at

the thought of an intervention like surgery [15]. In some cultures, myths persist around clinical

and surgical procedures that can deter many individuals from accessing services, particularly

those already uncomfortable with leaving their home environment [12,16].

The majority of visual impairment (VI) is concentrated among older people with more

than 80% of blindness found among people aged 50 years and above in most low- and middle-

income countries [17,18]. The most common causes of VI (cataract, unaddressed refractive

error, and trachoma) are simple to identify and treat when people have access to good quality

services [17]. However, uptake of eye services is often poor, especially in sub-Saharan Africa.

This situation may be even worse for people with disabilities through the pathways described

above. This is important not only because over half of older people have disabilities, but also
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because individuals with VI may be more likely to experience difficulties in other domains due

to their condition [17].

The aim of this paper is to describe how visual impairment and access to eye health services differ

between people aged 50 years and above with and without disability in Karamoja, northern Uganda,

and to explore how other factors drive that difference. While people with disabilities are recognised

as facing multiple barriers to accessing health services, few studies have sought to measure partici-

pants’ disability or functional status in domains other than vision and thus little empirical evidence

exists on how difficulties functioning in different domains may impact on access to eye health ser-

vices. Given how common both eye health and disability are among older people, it is important to

explore how they relate, and to explore differences in visual health status and access to services.

Materials and methods

This cross-sectional survey followed standard rapid assessment of avoidable blindness (RAAB)

methodology [19], with additional questions added to elicit further information regarding individ-

uals’ personal and health circumstances. Data was collected between February 13th and 26th 2023.

Study setting

Karamoja is a sub-region of northern Uganda with a 2022 population of approximately

1,245,600 [20]. Because of ongoing security issues linked to cattle raiding in parts of the sub-

region, the study was conducted in four of the nine districts deemed to be safe: Moroto,

Napak, Nabilatuk and Nakapiripirit. An ophthalmologist has been stationed at Moroto

Regional Referral hospital since 2019 and ophthalmic clinical officers based in each district

work with hospital staff to create awareness in communities, identify people in need of ser-

vices, and provide services, with a particular emphasis on cataract and trachoma surgeries.

Sampling

The sample size was powered to measure the difference in prevalence of severe VI between

people with and without disabilities aged 50 years and above, as this is where the majority of

VI is found [18,21]. From similar past surveys, we assumed a disability prevalence of 10%, and

the prevalence of severe VI among people with disabilities to be double that among people

without disabilities [22]. We allowed 95% confidence intervals, 20% precision, 10% non-

response, and 50% design effect. The required sample size was 3,427, or 69 clusters of 50 per-

sons, yielding a total sample size of 3,450.

The study population was people aged 50 years and above who have been resident in the

study area for at least six months. Two stage sampling was used: villages were selected using

probability proportional to size, and individuals within villages were selected using modified

compact segment sampling. The study team enumerated all eligible individuals, including

those temporarily absent, and those present underwent study procedures. Basic data about

absent participants was collected from their family members or neighbours.

Study procedures

Data were collected by five teams, each with an ophthalmologist and ophthalmic clinical offi-

cer who participated in a five-day training and passed an intra-observer variation test before

data collection. Eligible consenting individuals underwent a vision examination and were

asked personal and health, questions. All data were collected using an app designed on Comm-

Care on a tablet [23]. Locations of villages were recorded using global positioning system

(GPS) coordinates.
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Vision examination

The standard RAAB protocol is described elsewhere [19]. In brief, participants were asked

about their spectacle use, both eyes had presenting (with available correction) visual acuity

(PVA) measured, and each lens was examined in a darkened room to identify signs of unoper-

ated or operated cataract. All eyes with PVA<6/12 had their best corrected visual acuity

(BCVA) measured using a pinhole. Ophthalmologists assessed all eyelids for signs of trachoma

infection or surgery. Ophthalmologists assessed the primary cause of VI of each eye with PVA

<6/12. Every eye with PVA<6/12 where the principal cause could not be attributed to unad-

dressed refractive error, unoperated cataract, or corneal scarring was dilated with a short act-

ing mydriatic and was examined with a direct ophthalmoscope in a darkened room.

Minor ocular conditions such as conjunctivitis were treated by the team. Other conditions

were referred to the nearest appropriate health centre or hospital.

Outcome variables reported in this paper were derived from the visual examination. Cate-

gories of VI were assigned using the WHO ICD-11 definitions [24]:

• Blindness: PVA<3/60 in the better eye.

• Severe VI: PVA�3/60 but<6/60 in the better eye.

• Moderate VI: PVA�6/60 but<6/18 in the better eye.

• Early VI: PVA�6/18 but<6/12 in the better eye.

• Normal vision: PVA of 6/12 or better.

Access to eye health services was defined by the number of people identified as having

accessed a service, as a proportion of all those who required it, as follows:

• Cataract surgery: individuals with operated cataract in one or both eyes, as a proportion of

people with operated plus unoperated cataract.

• Refractive error services: individuals with spectacles whose corrected vision is�6/12, as a

proportion of people with corrected vision plus unaddressed refractive error (individuals

with PVA<6/12 in the better eye who do not have distance correction but who improve to

BCVA�6/12).

• Trachoma surgery: individuals with operated trachoma in one or both eyes, as a proportion

of people with operated trachoma plus unoperated trachoma, regardless of visual acuity.

Personal and health characteristics

Disability was measured through self-reported functional difficulties in eight domains based

on the Washington Group’s ‘Short Set–Enhanced’ question set (i.e. seeing, hearing, walking,

communication, remembering/ concentrating, self-care, anxiety, and depression) [25].

Response categories were non-binary, allowing for analysis of severity as well as type. We cre-

ated one measure of functional difficulties and one of mental health difficulties:

1. Functional difficulties: a trichotomous variable with individuals reporting ‘a lot of difficulty’
or ‘cannot do at all’ in a) the seeing domain (these individuals may also have reported diffi-

culties in other domains), b) in domains other than seeing (hearing, walking, communica-
tion, remembering/ concentrating, and self-care), or c) no difficulty in any domain.

2. Mental health difficulties: a binary variable with individuals reporting either anxiety or

depression on a ‘daily’ basis, with the level of feelings being ‘a lot’, considered as having

mental health difficulties.
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Poverty: we asked whether the household has a regular income or not, resulting in a binary

variable.

Social support: we included three measures of social support: marital status, the number of

people living in the individual’s immediate household, and the number of children living in

proximity to the individual.

Health services: we collected the cluster GPS coordinates during the survey and identified

all health facilities, with and without ophthalmologists using Google Maps imagery. Distances

between clusters and health facilities were calculated in ArcGIS Pro 3.1 [26], using the road

network data from Open Street Map and expressed in units of 10km, and then exported into

Stata where they were linked to individual records using the cluster id. Two quantitative vari-

ables were generated: “Distance from health centre, 10km from centre with ophthalmologist”

and “Distance from health centre, 10km from any centre. Participants were also asked whether

they accessed health care the last time they needed it (yes/ no).

Statistical analysis

Statistical analyses were conducted in Stata 15 [27]. Descriptive analyses were conducted by

cross-tabulating outcome variables by functional difficulties and mental health difficulties.

Relationships were measured using prevalence ratios (PRs) calculated using Poisson regression

with robust standard errors that accounted for sample clustering and were adjusted for age

and gender [28].

Variables found to have a relationship with the outcome (95% CIs not including 1.00) were

added into a multivariable Poisson regression model with robust standard errors along with

functional difficulties and mental health difficulties to estimate adjusted prevalence rations

(APRs).

Ethics

This study was reviewed and approved by institutional review boards at the London School of

Hygiene and Tropical Medicine (Ref: 28285), Mulago Hospital Research Ethics Committee

(Ref: MHREC-2022-83), and Uganda National Council for Science and Technology (Ref:

SS1558ES). All participants underwent an accessible and meaningful informed consent process

and were provided with UGX 5,000 (approx. GBP1.00) compensation for their time. Written

consent was obtained from all participants, except those illiterate or unable to sign their name

for any other reason, and those participants provided a thumbprint, witnessed by an indepen-

dent observer.

Additional information regarding the ethical, cultural, and scientific considerations specific

to inclusivity in global research is included in the (S1 Checklist).

Results

Of the 3,450 people sampled by the study, 3,159 were enrolled (response rate 91.6%) of whom

2,502 (65.0%) were female and the mean age was 66 years.

Participant characteristics

The most commonly reported functional difficulty was seeing, followed by walking, hearing,

self-care, remembering/ concentrating, and communicating, S1 Table. Combining all six

domains, 352 people (11.1%) reported a functional difficulty. 209 (6.6%) self-reported diffi-

culty seeing, 143 (4.5%) reported a functional difficulty in one or more of the other five

domains. Three hundred and eighty-three people (11.0%) experienced a lot of anxiety on a
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daily basis, and 195 people (5.4%) experienced a lot of depression on a daily basis. Overall, 438

people (12.5%) experienced a mental health difficulty on a daily basis.

In total, 686 people (21.7%) reported a functional difficulty, and/ or mental health difficul-

ties. Excluding difficulties seeing, this fell to 477 people (15.1%), 70.6% of whom reported diffi-

culties in more than one domain. After adjusting for age, difficulties in all domains were more

common among women than men.

People with seeing and mental health difficulties were older and more likely to be female

than those with other functional difficulties, who in turn were older than people with no func-

tional difficulties, Table 1. People with difficulties seeing were most likely to live in households

with a regular income. The majority of people with difficulties seeing were widowed, whereas

the majority of all others were married. People with no functional difficulties were most likely

to have more than five children living nearby and to live in larger households. People with

other functional difficulties and mental health difficulties were less likely to have accessed

healthcare the last time they required it. People with difficulties seeing lived the greatest mean

distance from any health facility. People with mental health difficulties lived closer to any

health facility than people without.

Table 1. Participant characteristics by disability: Seeing difficulties, other functional difficulties, and mental health difficulties.

People with self-

reported

difficulties seeing

(n = 209)

People with self-reported

other functional

difficulties (not seeing)

(n = 143)

People with no self-

reported functional

difficulties (n = 2,807)

People with self-

reported mental

health difficulties

(n = 438)

People with no

mental health

difficulties

(n = 2,712)

% % % % %

Age group 50–59 9.6 21.7 33.2 24.2 32.2

60–69 24.4 20.3 29.7 27.4 29.2

70–79 29.2 25.9 23.3 30.4 22.7

80+ 36.8 32.2 13.8 18.0 15.9

Gender Female 73.7 64.3 64.3 74.4 63.4

Poverty: household

regular income

Regular income 39.2 33.6 26.5 36.1 26.3

Marital status: Married 39.2 51.1 58.4 49.3 58.0

Widowed 55.0 44.1 37.3 45.7 37.7

Separated or never

married

5.7 4.9 4.2 5.0 4.3

Number of

children living

nearby

5+ 38.3 44.8 64.6 42.5 65.1

1–4 47.4 43.4 31.4 46.4 30.8

0 14.4 11.9 4.1 11.2 4.1

Size of immediate

household

Fewer than 5 31.4 37.3 23.2 28.9 23.7

Distance from

health centre

10 Km from centre

with ophthalmologist

Mean 5.8 (sd 4.2) Mean 5.8 (sd 3.2) Mean 5.9 (sd 3.6) Mean 6.3 (sd 3.5) Mean 5.8 (sd 3.6)

10 Km from any

centre

Mean 1.7 (sd 1.5) Mean 1.3 (sd 1.1) Mean 2.0 (sd 2.2) Mean 1.4 (sd 0.7) Mean 2.1 (sd 2.2)

Did not access

healthcare last time

it was needed

Did not access

healthcare

14.8 21.7 9.8 19.4 9.2

sd indicates standard deviation.

https://doi.org/10.1371/journal.pgph.0003645.t001
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Eye health and disability

People reporting “a lot” of difficulties seeing or “cannot see at all” were the most likely to have

VI. However, more than half the blind people and more than 80% of people with severe VI

reported only some or no difficulties seeing, Table 2. Consequently, 5.7% people reporting

other, non-visual, functional difficulties were found to be blind, as were 2.6% of people report-

ing no functional difficulties.

The prevalence of blindness was higher among people self-reporting difficulties seeing than

people with other self-reported functional difficulties, and no functional difficulties, Table 3.

The prevalence of severe and moderate VI was also higher among people self-reporting diffi-

culties seeing than people with no self-reported difficulties, but there was no observable differ-

ence with people self-reporting difficulties in other domains. There was no observable

difference in early VI by self-reported functional difficulty. Blindness, severe, and early VI did

not differ by mental health difficulties, but moderate VI was more likely among people report-

ing mental health difficulties.

People with other functional difficulties were more likely to have an operated cataract than

people self-reporting difficulties seeing. There did not appear to be any difference in access to

trachoma surgery by functional difficulty status. There was no observable difference in cataract

or trachoma surgery by self-reported mental health difficulty status.

Accounting for gender and age, blind people were more likely to self-report difficulties see-

ing, but not other functional difficulties, Table 4. In a multivariate model, being blind was

associated with self-reported difficulties seeing, age, not being married, and living in a smaller

household.

Table 2. Relationship between self-reported difficulties seeing, and clinically diagnosed VI.

No difficulty

(n = 2,237)

Some difficulties (n = 713) A lot of difficulties (n = 154) Cannot do at all (n = 55)

% % % %

Normal vision 83.0 15.9 1.1 0.04

Early VI 59.7 35.11 5.3 0.0

Moderate VI 40.2 43.0 15.9 0.9

Severe VI 38.4 45.6 16.0 0.0

Blind 19.4 32.1 22.5 26.0

https://doi.org/10.1371/journal.pgph.0003645.t002

Table 3. Visual impairment and access to services by disability (difficulties seeing, other functional difficulties, mental health difficulties)—confidence intervals

adjusted for clustering.

People with self-reported

difficulties seeing

(n = 209)

People with self-reported

other, non-visual,

functional difficulties

(n = 143)

People without self-

reported functional

difficulties (n = 2,807)

People with self-reported

mental health difficulties

(n = 438)

People without mental

health difficulties

(n = 2,721)

Prevalence of VI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI

Blind 43.1 31.8–55.1 5.7 2.6–11.8 2.6 2.0–3.4 7.4 5.1–10.5 4.5 3.5–5.7

Severe VI 9.5 6.1–14.5 3.0 1.1–8.4 2.7 2.1–3.5 2.9 1.8–4.5 3.1 2.4–3.9

Moderate VI 26.7 18.1–37.5 16.5 11.3–23.6 6.6 5.6–7.6 12.3 9.0–16.5 7.4 6.4–8.6

Early VI 8.0 4.3–14.4 9.6 5.3–16.7 7.8 6.7–9.0 9.9 7.0–13.9 7.5 6.5–8.7

Access to services:

Cataract surgery 18.7 9.5–33.6 57.9 34.5–78.2 28.2 19.0–39.6 18.7 8.0–37.8 30.6 21.6–41.4

Trachoma surgery 62.6 29.9–86.8 64.1 13.9–95.2 49.9 31.6–68.2 49.0 14.5–84.5 52.9 37.4–67.7

https://doi.org/10.1371/journal.pgph.0003645.t003
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People with any VI including blindness were more likely to report difficulty seeing, but not

other functional difficulties. In a multivariate model, having any level of VI was associated

with self-reported difficulties seeing, age, not being married, fewer children living nearby, and

a smaller household size.

Self-reporting other functional difficulties was associated with a greater likelihood of having

an operated cataract, in both the age and gender adjusted models, and in the fully adjusted

multivariate model, Table 5. There was no association with seeing or mental health difficulties

and cataract operated status, and no type of functional difficulty was associated with trachoma

operated status.

In a multivariate model having an operated cataract was also associated with male gender

and having a regular household income. Only the having a regular household income was

associated with operated trachoma in the multivariate model.

Sensitivity analyses (S2 Table) explored the impact of a scenario where all individuals with

severe VI or blindness reported difficulties seeing, on the relationship with access outcomes

(not eye health status due to collinearity). This multivariate analysis revealed that operated cat-

aract was less likely among individuals with difficulties seeing (ARR 0.65, 95%CI 0.47–0.91),

Table 4. Associations between visual impairment and a range of factors.

Factors Categories Models adjusted for age and gender

only

Multivariate models

Blind Any VI Blind Any VI

PR 95%CI PR 95%CI APR 95%CI APR 95%CI

Functional difficulties (ref no difficulties) Seeing 8.06 5.47–

11.87***
2.25 1.95–

2.59***
8.10 5.69–

11.54***
2.27 2.02–

2.56***
Other 1.37 0.68–2.77 1.20 0.96–1.50 1.32 0.67–2.60 1.18 0.98–1.42

Mental health difficulties (ref no difficulties) 1.54 1.10–2.16* 1.31 1.16–

1.49***
1.03 0.76–1.39 1.04 0.94–1.15

Age (ref 50–59) † 60–69 3.79 2.10–

6.82***
3.13 2.40–

4.08***
2.95 1.69–

5.15***
2.88 2.23–

3.71***
70–79 4.89 2.80–

8.53***
5.81 4.59–

7.35***
3.50 2.13–

5.74***
5.04 3.99–

6.36***
80+ 17.2 9.9–29.9*** 9.37 7.32–

12.01***
8.62 5.10–

14.54***
7.17 5.63–

9.13***
Gender (ref male) ‡ Female 1.55 1.11–2.16* 1.04 0.92–1.18 0.97 0.72–1.33

Poverty (ref no regular income) Regular income 0.60 0.41–0.87** 1.11 0.98–1.25 0.60 0.34–1.04

Marital status (ref married) Widowed, never married or

separated

1.53 1.18–1.98** 1.31 1.19–

1.45***
1.38 1.11–1.72** 1.19 1.08–

1.30***
Children living near you (ref 5+ children) <5 1.62 1.28–

2.07***
1.31 1.22–

1.41***
1.09 0.86–1.39 1.09 1.02–1.18*

Household size (ref 5+) <5 1.90 1.47–

2.45***
1.27 1.16–

1.39***
1.73 1.38–

2.17***
1.21 1.10–

1.33***
Distance from health centre with ophthalmologist

(per 10 km)

10 km 0.93 0.89–

0.97***
0.99 0.97–1.00 0.97 0.92–1.02

Distance from any health centre (per 10 km) 10 km 0.99 0.93–1.05 0.97 0.95–1.00

Accessed healthcare last time it was needed (ref

yes)

No 1.17 0.79–1.72 1.03 0.89–1.20

* p<0.05

** p<0.01

*** p<0.001
† adjusted for gender only
‡ adjusted for age only.

https://doi.org/10.1371/journal.pgph.0003645.t004
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and was not associated with other functional difficulties (ARR 1.24, 95%CI 0.87–1.76). Other

variables in the model remained broadly unchanged. No differences were observed in the

operated trachoma model.

Discussion

This study found a high proportion of people (21.7%) aged 50 years and above in the Karamoja

region self-reporting some type of functional or mental health difficulty, around half of whom

(10.7%) reported difficulties in more than one domain of functioning. Twenty-five percent of

individuals with a non-visual functional difficulty are also blind, and a further 29% experience

a lower level of VI. Although the age groups are not directly comparable, these results echo

those reported by national surveys, where 40% of over 65s and 57% of over 80s were reported

to have a disability [29,30]. Despite the challenges measuring disability in this study, the esti-

mates of functional difficulties are high and support previous suggestions that older people are

highly likely to live with multimorbidity and provides context that eye health services–along

with others–that serve the needs of older people must be designed with their complex health

and functioning needs in mind [31].

The study found no differences in VI or having been operated for trachoma between people

with and without self-reported functional difficulties in domains other than seeing, or between

Table 5. Associations between access to eye health services and a range of factors.

Factors Categories Models adjusted for age and gender

only

Multivariate models

Operated

cataract

Operated

trachoma

Operated

cataract

Operated

trachoma

PR 95%CI PR 95%CI APR 95%CI APR 95%CI

Functional difficulties (ref no difficulties) Seeing 0.81 0.54–1.21 1.33 0.89–1.98 0.71 0.47–1.05

Other 1.59 1.20–2.10** 1.47 0.79–2.75 1.37 1.01–

1.86*
Mental health difficulties (ref no difficulties) 0.77 0.57–1.04 1.15 0.77–1.72

Age (ref 50–59) † 60–69 1.20 0.49–2.92 1.26 0.63–2.53 1.31 0.60–2.88 1.21 0.64–2.27

70–79 1.91 0.86–4.24 1.47 0.80–2.70 1.75 0.86–3.56 1.23 0.71–2.14

80+ 1.76 0.75–4.14 1.24 0.64–2.38 1.58 0.73–3.42 1.09 0.59–2.00

Gender (ref male) ‡ Female 0.70 0.54–0.90* 1.06 0.67–1.68 0.78 0.61–

0.99*
Poverty (ref no regular income) Regular income 2.03 1.51–

2.73***
1.69 1.25–

2.27**
1.71 1.09–

2.69*
1.59 1.02–

2.49*
Marital status (ref married) Widowed, never married or

separated

1.04 0.83–1.29 1.41 1.04–1.91* 1.29 0.93–1.78

Children living near you (ref 5+ children) <5 1.07 0.90–1.27 1.06 0.84–1.33

Household size (ref 5+) <5 1.07 0.79–1.45 0.87 0.54–1.38

Distance from health centre with ophthalmologist (per

10 km)

10 km 1.06 1.00–1.11* 1.05 1.00–1.11* 1.03 0.95–1.12 1.00 0.94–1.07

Distance from any health centre (per 10 km) 10 km 0.92 0.86–0.99* 0.93 0.78–1.10 0.92 0.83–1.02

Accessed healthcare last time it was needed (ref yes) No 0.74 0.48–1.13 1.17 0.80–1.71

* p<0.05

** p<0.01

*** p<0.001
† adjusted for gender only
‡ adjusted for age only.

https://doi.org/10.1371/journal.pgph.0003645.t005
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those with and without mental health difficulties. Multivariate analysis revealed that people

with self-reported difficulties in domains other than seeing were more likely to have an oper-

ated cataract than people with no functional difficulties. Although we are not aware of other

studies exploring cataract surgical status by disability, these findings run contrary to the major-

ity of evidence which tends to suggest individuals with disabilities have worse health status and

access to health services than others [11].

Access to cataract surgery in the study area is very low overall–only 35.4% of people requir-

ing cataract surgery having received it, and the study location, Karamoja is often described as

one of the least developed parts of Uganda with levels of poverty at 60% [32]. Some evidence

suggests that differences between people with and without disabilities only become apparent in

places with significant development, when people with disabilities and other characteristics of

disadvantage, fail to access the opportunities available, and fall behind [33]. It is therefore

important that as the health system develops and services expands, consideration is paid to

equity of access for people with disabilities to protect any level of equity currently observed.

In addition to having other functional difficulties, people with operated cataract were also

more likely to be male and live in a household with a regular income; the latter also being asso-

ciated with operated trachoma. This is in line with existing evidence that shows that men are

more likely to have been operated and tend to have greater levels of access to cataract and tra-

choma surgery than women, often because of gendered social roles that determine decision

making processes and access to household resources [34–36]. Although past studies frequently

identify ‘cost’ as a barrier to cataract surgery, some suggest it may mask the more complex

issue of family decision making processes, gender related roles which may also combine with

perception of need for surgery and characteristics of local services to determine an individual’s

willingness to pay for a surgery and availability of time to go for surgery [37,38]. Provision of

good quality services, and counselling for family members along with the individuals have

been suggested as ways to overcome this barrier, although their effectiveness has not yet been

evaluated [35,37].

Factors associated with blindness and any VI were self-reported difficulties seeing, increas-

ing age, not being married, and living in a smaller household. People with any VI were also

more likely to have fewer children living nearby. These are mostly measures of social support

and indicate that lack of spousal or familial support in the household or nearby may be associ-

ated with a greater likelihood of unaddressed VI, particularly among the elderly. This concurs

with a number of studies exploring barriers to eye health services across Africa which suggest

that not only do many individuals rely on family members–primarily spouses and children–

across different stages of the health seeking journey, but family responsibilities also act as an

incentive to seek care and regain visual function [16,38]. Health service providers should con-

sider the importance of social support when planning services, particularly for older people.

Social support is not routinely captured in eye health surveys such as RAABs, but a simple

standardised measure such as marital status could help indicate groups of individuals at risk of

not accessing services. The WHO has published various reports that advocate for the reorien-

tation of primary care towards individuals’ needs, however, the practical application in

resource-constrained environments remains unfulfilled [5,6,39]. The development of locally

appropriate and cost-effective strategies to achieve this requires collaboration between policy

makers, health care workers, and researchers at international and local levels. Evidence sug-

gests that training healthcare workers on disability, including through the involvement of peo-

ple with disabilities, can be effective in improving a range of outcomes including their

knowledge, competence, confidence and self-efficacy [40].

We observed significant discrepancies between clinically assessed visual impairment and

self-reported difficulties related to seeing, with many blind and severely visually impaired
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individuals reporting some or no difficulties seeing. This has been observed elsewhere: a study

from Cameroon reported 99% sensitivity and 30% specificity in the visual domain and similar

discrepancies in the hearing and mobility domains [41]. We did not clinically assess non-

vision domains in this study, but it is possible that by using the self-reported measures we

underestimated the prevalence of clinically significant impairments in those domains. The

authors suggest agreement may be higher if the definition of disability using the self-reported

questions is expanded to include ‘some difficulty’ as well as those reporting ‘a lot’ or ‘cannot

do at all’ [41,42]. Self-reported difficulties seeing may vary between individuals according to

their subjective needs and expectations of difficulties functioning may be driven by personal

and contextual factors [43]. An in-depth qualitative study could explore how individuals with

different levels of VI understand their functional ability, and how their social and contextual

circumstances influence that understanding. Further analysis of datasets containing clinical

and self-reported measures of disability may also help identify determinants of non-agreement

between these measures.

Further to the above, this study is subject to several limitations that are important to con-

sider when interpreting the results. First, the cross-sectional design makes it impossible to

know the directionality of relationships between VI and functional and mental health difficul-

ties. Further research using longitudinal datasets would be necessary to answer questions of

temporality and causality. Second, our dataset highlights important limitations with regards to

ascertaining disability through self-reporting functional difficulties. Study participants clini-

cally assessed to be blind and severely visually impaired, significantly under reported difficul-

ties seeing, possibly by around 50%. Assuming participants also underreported functional

difficulties in other domains, the overall prevalence of disability may be significantly underesti-

mated and differences between individuals with and without functional difficulties could be

underestimated. Consistently observed low specificity of ‘a lot of difficulty’ or’ cannot do at all’

compared with clinical measures indicate a need to explore the inclusion of ‘some difficulties’

in the definition of disability [41]. Third, the study area may not be representative of Uganda,

and the results may not be generalisable beyond this population. The restriction of the study

area to just those districts of Karamoja least affected by conflict may introduce bias into the

datasets. Individuals living in the less secure districts may experience greater barriers to access-

ing eye care and are likely to have lower coverage than study participants. Similar studies in

other parts of the country will be important to draw conclusions about the effect of disability

on older people’s health in Uganda overall. Finally, access to healthcare is a multidimensional

concept, going beyond coverage, and we did not seek to assess components of quality or

affordability.

Conclusion

This study provides important evidence about differences in VI and access to eye health ser-

vices in a low-resource setting in northern Uganda. Prevalence of disability and multimorbid-

ity is high and access to eye health services for all remains low. Further exploration of the

factors that influence self-reporting functional difficulties in different contexts would support

improved interpretation of such data.
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