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Abstract:

Background: The elderly have an increased risk of developing visual impairment (VI). Due to the increase in life expectancy of
individuals in Sub-Saharan Africa, the population of the eldetly is projected to increase. It is thus postulated that the prevalence
of VI will increase which is currently unknown in Uganda.

Objective: To determine the prevalence and risk factors for VI among the elderly at Mulago National Referral Hospital eye
clinic in Uganda.

Methods: This was a cross-sectional study carried out in 2020 with consecutive enrolment of patients aged 60 years and above.
Obtaining history was followed by systemic and ocular examination. Statistical analysis was performed to determine the preva-
lence and factors associated with VI.

Results: Of 346 elderly participants examined, 174 (50.3%) were males and median age was 67 (IQR 63-74). Prevalence of VI
was 32.1%. Cataract was the leading cause of blindness 54.1%, followed by refractive error (21.6%), glaucoma (11.7%), and cor-
neal opacities (5.4%). Age (adjusted Prevalence Ratio (aPR): 1.05, 95% CI (1.02, 1.006)), history of diabetes mellitus (aPR: 1.46,
95%CI (1.04, 2.05)), history of hypertension (aPR: 1.46, 95%CI (1.10, 1.93)), having completed primary level of education (aPR:
0.74, 95%CI (0.55, 0.98)) and secondary level of education (aPR: 0.47, 95%CI (0.30,0.73)), presence of a cataract at examination
(aPR: 2.28, 95%CI (1.66, 3.13)) were statistically significantly associated with V1.

Conclusion: In Mulago hospital, the prevalence of VI among the elderly is high with majority of the causes being correctable.
We recommend that efforts towards early case identification of causes of VI among the elderly should be a priority.
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Introduction

Visual impairment (VI) results in loss of economic and
educational opportunities, reduced quality of life, and in-
creased risk of falls and death"” People with VI suffer
significant healthcare costs and reduced quality of life
due to increased morbidity and mortality’. Globally, VI is
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aging.** thus people aged 50 years and above contribute

82% of the global burden of blindness'. In Uganda, the
population of older persons (60 and above) is estimated
to be 1.6 million and is expected to increase to 5.5 mil-
lion by 20507. An increase in the eldetly population will
increase the burden of non-communicable diseases such
as blindness®.

The Global Eye Health Plan action plan, 2014-2019
stresses the need to undertake epidemiological surveys on
VI at regular intervals both nationally and sub-nationally
to generate evidence on the magnitude and causes of
VI. Unfortunately, there is a scatcity of data on the prev-
alence and factors associated with VI among the elderly
population of Uganda. This makes advocating and de-
veloping policies for efficient eye care in this vulnerable
population difficult. Therefore, we sought to determine
the prevalence of VI and the associated factors among
the elderly attending Mulago National Referral Hospital
eye clinics in Uganda.

Material and Methods
Study Design
This was a cross-sectional study.

Study setting

This study was conducted among patients aged 60 years
and above at Mulago National Referral Hospital in Ugan-
da carried out during February and March 2020. Mulago
Hospital is one of the six national referral hospitals in
Uganda and has the largest ophthalmology department in
terms of staff, equipment, and patient attendance. Italso
doubles as the teaching hospital for Makerere University.
The ophthalmology department has two eye clinics: a
screening clinic ran by ophthalmic clinical officers (diplo-
ma level) and a consultation clinic ran by ophthalmolo-
gists. Both clinics run from Monday to Friday, with an
estimated daily elderly patient attendance of 10 due to
lockdown restrictions during the COVID-19 pandemic.
This is half of the number of eldetly patients seen before
the pandemic. The study participants were recruited from
both eye clinics.

We defined eldetly as individuals 60 years and above
according to United Nations definition of the elder-
ly'". We excluded patients with known allergies to drops
(cyclopentolate and amethocaine) or Fluorescein stain
used in the study for ocular examination and those who

were too sick to withstand the rigor of a full ocular exam
were excluded.

Sample size and sampling of the study population
We consecutively sampled patients attending the eye
clinic. We used a sample size of 346 derived using a de-
sired precision of 0.05 and assuming a VI prevalence of
34.29%".

Data sources/ measurement

A pretested structured questionnaire administered by the
researcher or trained research assistants (Ophthalmology
clinical officers and nurses), was used for data collection.
Participants’ demographic characteristics, social, ocular,
and medical history were collected.

A detailed ocular examination was done by the principal
investigator starting with the right eye then the left eye.
This included: distance visual acuity using a 6 m Snellen’s
chart or illiterate E chart; those with visual acuity (V/A)
less than 6/6 werte reassessed with a pinhole and then re-
fracted with an autorefractometer. Near vision was then
assessed using a Jaeger chart, and then refraction was done
on all participants with impaired near vision. Visual fields
were assessed by the confrontational method compared
with the examiner (the examiner had normal visual fields
confirmed by perimetry). Extra ocular muscle activity was
assessed; the cover-uncover test was done to assess for
phoria. Diplopia was sought for in all directions of gaze.
Amsler grid was done in all subjects to assess macular
function. Examination of the lids, conjunctiva, cornea,
anterior chamber, pupil, and iris was done using a slit
lamp. Tonometry using Perkin’s applanation tonometer,
after instilling an anesthetic drop (tetracaine) and staining
the tear film with fluorescein strips, was carried out on
all respondents. Dilating of the pupil was done using cy-
clopentolate eye drops and then indirect ophthalmoscopy
was performed in study participants with a visual acuity
less than 6/06. Investigations were determined on an in-
dividual basis to aid in achieving the study objectives and
these included optical coherence tomography, fluorescein
stain, X-ray of the orbit, ultra sound scan, and computer-
ized tomography.

We defined VI according to the WHO International Clas-
sification of Diseases 11 (2018) as presenting visual acui-
ty in the better eye worse than 6/12 in the eldetly. VI was
further graded as mild, moderate, severe, and blindness
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according to the extent of visual acuity as follows:

* Mild VI: Presenting visual acuity worse than 6/12 to
6/18

* Moderate VI: Presenting visual acuity worse than 6/18
to 6/60

* Severe VI: Presenting visual acuity worse than 6/60 to
3/60

* Blindness: Presenting visual acuity worse than 3/60
Any ocular anomaly detected during the patient assess-
ment was both documented and managed where possi-
ble, or the relevant specialist was consulted on the course
of management and referral.

Statistical analysis

Descriptive statistical measures such as means, standard
deviations and medians, interquartile range, frequencies,
proportions, and percentages for continuous and cate-
gorical variables wherever appropriate, were computed.
The prevalence of VI among the elderly attending the eye
clinic at Mulago National Referral Hospital was calculat-
ed as a proportion of the number of eldetly with VI over
the total number of eldetly enrolled in the study.

In bivariate and multivariate analysis, the modified Pois-

son regression model with robust variance estimation
were used to estimate the prevalence risk ratios and their
95% CIL. The outcome was dichotomized as yes =1, if
one had any degree of VI, and no=0, if one had no VL.
A forward stepwise multivariate model was constructed
for variables that were significant at p<0.2 during bivari-
ate analysis and those considered clinically significant. All
results were considered significant if the P-value was at <
0.05 and a 95% CI that did not cross the null value. Sta-
tistical analysis was performed using STATA 15.0 (Col-
lege Station, Texas, USA).

Results

Characteristics of the study population

A total of 346 elderly participated in the study with an
equal distribution of the sexes. The median age was 67
years (inter-quartile range [IQR] of 63-74) with most
(57.2%) of the elderly falling in the 60-69 age group.
About 4% of the elderly reported a history of trauma
while 28% had a history of an eye operation. The com-
monly reported chronic illnesses were Diabetes (11.3%),
hypertension (23.5%), human immunodeficiency virus
(HIV) (2.9%). This is summarized in Table 1 below

Table 1: Table showing demographic characteristics, social economic characteristics, and

history of study participants

Variable

Age (completed years)
60-69

70-79

>80

Sex

Male

Female

Highest Level of education
None

Primary

Secondary

Tertiary

Marital status

Single

Married

Divorced

Widowed

Do you any form of employment/income
Yes

No

Nature of occupation
Business

Farming

Office related

other

Frequency (%) N=346

198 (57.2)
98 (28.3)
50 (14.5)

174 (50.3)
172 (49.7)

85 (24.6)
135 (39.0)
99 (28.6)
27(7.8)

11(3.2)
172 (49.7)
34 (9.8)

129 (37.3)

157 (45.8)
186 (54.2)

30 (22.1)
78 (57.4)
15 (11.0)
13 (9.6)
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Previous form of employment

Self 136 (66.3)
Employed 69 (33.7)
Have you ever smoked

Yes 13 (3.8)
No 333 (96.2)
Do you drink alcohol

Yes 28 (8.1)
No 318 (91.9)
Have you ever had eye trauma

Yes 15 (4.4)
No 323 (95.3)
Have you ever had an eye operation

Yes 97 (28)
No 248 (72)
Do you use visual correction

Yes 47 (13.6)
No 299 (86.4)
History of Diabetes

Yes 39 (11.3)
No 307 (88.7)
History of Hypertension

Yes 81(23.5)
No 265 (76.5)
Reported HIV status

Positive 10 (2.9)
Negative 336 (97.1)
History of any other chronic illness*

Yes 10 (2.9)
No 336 (97.1)

*Other chronic illnesses included asthma, arthritis, peptic ulcer disease, cancers of the thyroid, breast, and cervix.

Table 2: Ocular disorders among study participants.

Diagnosis

Mild Visual Impairment
Moderate visual impairment
Severe visual impairment
Blindness

Cataracts

Reftactive errors
Pseudophakia

Glaucoma

Allergic conjunctivitis
Bacterial conjunctivitis
Pterygium

Corneal opacity

Dry eye syndrome
Others

Frequency (%)
29 (8.4)
S1(14.7)
6(1.7)
25(7.2)
135 (24.8)
123(22.6)
73 (13.4)
27(5)
27(5)

17 (3.1)
12(2.2)
4(0.7)
4(0.7)

98 (18)

*Qthers include: Age related macular degeneration, hypertensive and diabetic retinopathy,

uveitis, ocular and orbital tumors
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The most common ocular morbidities were; cataracts (24.82%), refractive error (22.61%), pseudophakia (13.42%) as
summarized in Table 2 below.
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Prevalence of visual impairment among the elderly
Prevalence of VI among the elderly was 32.08%; the different subcategories are shown in Figure 1 below.

visual impairment

M normal

® mild

H moderate
H severe

M blindness

Figure 1: Prevalence of visual impairment among the elderly

The common diseases found among the elderly with VI~ Other findings (3.6%) were macular hole (0.9%), uveitis
were cataracts at 54.05%, refractive error at 21.62%, glau-  (0.9%, corneal ulcers (0.9%), and bullous keratopathy
coma at 11.71%, corneal opacities at 5.4%, age-related  (0.9%) as shown in figure 2 below.

macular degeneration at 1.8% and hypertensive retinop-

athy at 1.8%.

60

54.05 M Cataract

M Refractive error

M Glaucoma

m Corneal opacities

Percentage

M Age related macular
degenration

W hypertesive retionopthay

m others

Ocular disorder

Figure 2: Diseases among the elderly with visual impairment
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Factors associated with visual impairment among
the elderly

Age, history of diabetes mellitus (DM), history of hy-
pertension, having primary and secondary education, and
presence of cataract at examination were statistically sig-
nificantly associated with VL. This is shown in Table 3
below.

With every added year, the prevalence of VI increased
by 5%. The odds of VI was 44% higher among elders
with a history of DM compared to those without. Those
with hypertension had 42% higher odds of having VI
compared to those without. The elders who had primary
education and those with secondary education were 26%
and 53%, respectively, less likely to have VI. Presence of
cataracts on examination caused an increase in the odds

of having VI by 2.3 times.

Table 3: Bivariate and multivariate analysis for factors associated with visual impairment among

the elderly
Bivariate analyses Multi-variate model
PR  95% CI Pvalue PR 95% CI P value
Age of the participant  1.07 1.05,1.08  0.0001 1.05  1.03,1.06 <0.001
Sex of participant
Male 1
Female 0.99 0.73,1.35 0.967
Completed level of education
None 1 1
Primary 0.63 0.45,0.87 0.74 0.55,0.98 0.036
Secondary 0.34 0.21,0.55 0.47 0.30,0.73 0.001
University 0.59 0.31,1.10 0.0001 0.71 0.34,1.45 0.341
Marital status
Single 1
Married 0.34 0.20,0.59
Divorced 0.51 0.26,1.00
Widow 0.68 0.41,1.13 0.0001
Family history of any ocular disease
No 1
Yes 196 112341 0.019
History of diabetes
No 1.00 1
Yes 1.63 112,235 0.01 1.46 1.04,2.05 0.029
History of hypertension
No 1.00 1
Yes 1.83 1.36,2.47 0.001 1.46 1.10,1.93 0.008
Cataract
No 1.00 1
Yes 2.89 2.08,3.99 0.0001 2.28 1.66,3.13 <0.001
Refractive error
No 1.00
Yes 0.67 0.46,0.97 0.034
Glaucoma
No 1.00
Yes 1.43 0.90,2.26 0.126
Pseudophakia
No 1.00
Yes 132 0.94,1.85 0.104

PR: Prevalence ratio, CI confidence interval

*Forms/sources of income included farming, business, office related work, others
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Discussion

We assessed the prevalence and factors associated with
visual impairment (VI) among the eldetly attending the
eye clinic at Mulago National Referral Hospital. About a
third of the elderly had VI with half of these having cat-
aracts. Other conditions found in this study in order of
frequency were refractive errors, glaucoma, corneal opac-
ities, age-related macular degeneration, and hypertensive
retinopathy. Increasing age, history of diabetes mellitus,
history of hypertension, and primary and secondary edu-
cation were significantly associated with VI.

The prevalence found in our study was higher than stud-
ies done in Taiwan (17.7%), Delhi (24.5%), and Afghan-
istan (22.6%)""". However, these studies were popula-
tion-based studies. Furthermore, with cataracts being
the main cause of VI, the cataract surgical rate in these
countties is higher than in Uganda'™ '%. In sub Saharan
Africa, it is estimated that only one out of ten cataracts
ever gets operated . The prevalence was comparable to
a population-based study done in Nigeria that showed the
prevalence of VI among pensionets to be 34.2%!"".

In this study, presence of cataract at examination, age,
history of diabetes mellitus, history of hypertension, and
education were statistically significantly associated with
VI. Similar to our study, several studies have found cat-

113, 1820 |p

aracts to be associated with VI among elders
low and middle income countries (LMICs), the cataract
surgical rate is low thus many people especially the elderly
with visually impairing cataracts live with VI as they await
cataract surgery'> ', This study also found increasing age
to be associated with VI which has been documented in
several other studies. Increasing age increases ones risk
to most of the leading blinding conditions like cataracts,
glaucoma, age related macular degeneration and diabetic
retinopathy™ '> %', Furthermore, the elders with history
of either diabetes or hypertension were more likely to be
visually impaired compared to those without. These sys-
temic diseases affect the eyes causing different disorders
that affect vision like eatly onset of cataracts, diabetic ret-
inopathy, hypertensive retinopathy, retinal vascular occlu-
2 Studies done among the eldetly in other LMICs
have reported similar findings* *. However, the study

sions

participants who were educated were less likely to have
VI which is similar to the findings from a study done in
Northern Indian®’. It has been noted that VI prevention
and its correction are not frequent in subjects with low
education levels and there is also poor compliance with
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therapy which may significantly enhance VI progression
and severity®.

Though level of income and marital status have been
found to be significantly associated with VI among elders,
this was not found in this study'*-** These studies that
were done in Iran and India attributed these findings to
probable lack of a support system and thus reduced ac-
cess to eye care services. The findings in our study could
be due to the strong support systems in the African cul-
ture where elders are economically and socially taken care
of by their children or grandchildren, so the elders’ level
of income and marital status may not necessarily influ-
ence their access to care’. Our findings are comparable
to a study done among an eldetly population in Taiwan
where marital status was not statistically associated with
VIlZ, 32.

The study has some limitations. This was a cross-section-
al study that we couldn’t establish temporal associations.
The study relied on self-report of information from the
study participants, hence there could be information bias
since some elders may not honestly disclose some infor-
mation, for example, level of education, marital status.
This was a hospital-based study; hence the findings may
not be generalizable to the entire general population.

Conclusion

The prevalence of VI among the elderly in Mulago hos-
pital is high with the commonest causes being treatable
conditions which include cataracts, refractive errors, glau-
coma, corneal opacities and over 76% of the causes can
be treated by cataract surgery and correction of refractive
errors. Age, history of diabetes mellitus, history of hy-
pertension, education, presence of cataract at examina-
tion were found to be associated with VI.

We recommend that the elderly with diabetes and hyper-
tension should undergo regular eye examination to detect
and manage the causes of VI. Measures to improve the
cataract surgical rate in Uganda are needed to address the
high prevalence of cataracts.
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HIV Human Immunodeficiency Virus
DM Diabetes mellitus
Declarations

Ethics approval and consent to participate

The study was conducted in accordance with the Decla-
ration of Helsinki (1964). It was approved by the Maker-
ere University School of Medicine Research and Ethics
Committee (SOMREC) under the study number; REC
REF. Number 2020-061. Written informed consent was
obtained from each participant.

Data Availability

The datasets used and analyzed during this study are
available from the corresponding author on reasonable
request.

Conflict of interest
The authors declare that they have no competing inter-
ests.

Funding

IA received manuscript writing training and guidance
for this publication from Makerere non- communicable
diseases (MakNCD) program supported by the Fogarty
International Center of the National Institute of Health
[award number D43TW011401]. The content is solely
the responsibility of the authors and does not necessarily
represent the official views of the National Institute of
Health.

The authors received no direct financial support for this
work.

Acknowledgments

We acknowledge the staff members of Mulago National
Referral Hospital Eye Clinic for the support and cooper-
ation rendered during the execution of this research.

References

1. Pascolini D, Mariotti SP. Global estimates of visu-
al impairment: 2010. British Journal of =~ Ophthalmology.
2012;96(5):614-8.

2. Jack C, Smith T, Neoh C, Lye M, McGalliard J. Preva-
lence of low vision in elderly patients admitted to an acute
geriatric unitin Liverpool: elderly people who fall are more
likely to have low vision. Gerontology. 1995;41(5):280-5.

3. Decarlo DK, Woo S, Woo GC. Patients with low vi-
sion. Butterworth-Heinemann; 2000.

4. Knudtson MD, Klein BE, Klein R. Age-related eye
disease, visual impairment, and survival: the Beaver Dam
Eye Study. Archives of Ophthalmology. 2006;124(2):243-9.
5. Rovner BW, Ganguli M. Depression and disability as-
sociated with impaired vision: the MoVies Project. Journal
of the American Geriatrics Society. 1998;46(5):617-9.

6. Jin S, Trope GE, Buys YM, Badley EM, Thavorn K,
Yan P, et al. Reduced social participation among seniors
with self-reported visual impairment and glaucoma. PhS
One. 2019;14(7):¢0218540.

7. UBOS. National population and housing census 2014.
In: Uganda Bureau of Statistics Kampala (Uganda). 2014.
8. Ng D, Sangtam T, Eong K. The emerging challenge of
age-related eye diseases in Singapore. Annals-Academy of
Medicine Singapore. 2007;36(10):S9.

9. World Health Organisation. Universal eye health: a
global action plan 2014-2019. Spain: World Health Or-
ganisation; 2013. p. 22.

10. Nations U. Older persons.

11. Chukwuka IO, Pedro-Egbe CN, Onua AA. Ocular
problems among public service retirees in a Southern Ni-
gerian Metropolitan City. Nigerian Journal of Opbthalmology.
2016;24(1):16-9.

12. Tsai C-Y, Woung L-C, Chou P, Yang C-S, Sheu M-M,
Wu J-R, et al. The current status of visual disability in the
elderly population of Taiwan. Japanese Journal of Ophthal-
mology. 2005;49(2):166-72.

13. Vignesh D, Gupta N, Kalaivani M, Goswami AK,
Nongkyntih B, Gupta SK. Prevalence of visual impair-
ment and its association with vision-related quality of life
among eldetly persons in a resettlement colony of Delhi.
Journal of Family Medicine and Primary Care. 2019;8(4):1432.
14. Abdianwall MH, Dogan BG. Prevalence of visual im-
pairment and related factors in Nangarhar Province of
Afghanistan: a cross sectional study. International Journal of
Opbthalmology. 2018;11(12):1968.

15. Wang W, Yan W] Fotis K, Prasad NM, Lansingh VC,
Taylor HR, et al. Cataract surgical rate and socioeconom-
ics: a global study. Investigative Ophthalmology & Visual Sci-
ence. 2016;57(14):5872-81.

16. Uganda MoH. A report on the actual cataract surgi-
cal rate, human resource for eye health and state of eye
health equipments in Uganda. 2015-2019.

17. Thylefors B. The WHO programme for the preven-
tion of blindness and cataract in developing countties.
Documenta Ophthalmologica. 1992;81(3):339-44.

18. Malhotra S, Vashist P, Kalaivani M, Gupta N, Senjam
SS, Rath R, et al. Prevalence and causes of visual impait-

African Health Sciences Special Issue, 10! 22, Angnst, 2022 131



ment amongst older adults in a rural area of North India:
a cross-sectional study. BMJ Open. 2018;8(3):e018894.

19. Horowitz A, Brennan M, Reinhardt JP. Prevalence
and risk factors for self-reported visual impairment
among middle-aged and older adults. Research on aging.
2005;27(3):307-26.

20. Burton MJ, Ramke J, Marques AP, Bourne RR, Con-
gdon N, Jones I, et al. The Lancet global health Commis-
sion on global eye health: vision beyond 2020. The Lancet
Global Health. 2021;9(4):e489-¢551.

21. Baldev VF, Chopra R, Batra N, Singh S. Pattern of
ocular morbidity in the eldetly population of Northern
India. Journal of Clinical and Diagnostic Research: JCDR.
2017;11(8):NC20.

22. Hsu W-M, Cheng C-Y, Liu J-H, Tsai S-Y, Chou P.
Prevalence and causes of visual impairment in an elder-
ly Chinese population in Taiwan: the Shihpai Eye Study.
Opbthalmology. 2004;111(1):62-9.

23. Jin Y-P, Wong DT. Self-reported visual impairment in
elderly Canadians and its impact on healthy living, Canadi-
an Journal of Ophthalmology. 2008;43(4):407-13.

24. Kritzinger E. Eye disease in the eldetly. Reviews in Clin-
wcal Gerontology. 1995;5(4):383-98.

25. DellaCroce JT, Vitale AT]Coio. Hypertension and the eye.
2008;19(6):493-8.

132 African Health Sciences Special Issue, 10/ 22, Angust, 2022

26. Lutty GAJlo, science v. Effects of diabetes on the eye.
2013;54(14):ORSF81-ORSE7.

27. Baldev VF, Chopra R, Batra N, Singh S. Pattern of
Ocular Morbidity in the Elderly Population of Northern
India. | Clin Diagn Res. 2017;11(8):NC20-NC3.

28. Schillinger D, Piette ], Grumbach K, Wang F, Wilson
C, Daher C, et al. Closing the loop: physician communi-
cation with diabetic patients who have low health literacy.
Archives of Internal Medicine. 2003;163(1):83-90.

29. Hashemi H, Khabazkhoob M, Saatchi M, Ostadi-
moghaddam H, Yekta A. Visual impairment and blind-
ness in a population-based study of Mashhad, Iran. Jour-
nal of Current Ophthalmology. 2018;30(2):161-8.

30. Cacciatore F, Abete P, Maggi S, Luchetti G, Calabrese
C, Viati L, et al. Disability and 6-year mortality in elderly
population. Role of visual impairment. Aging Clinical and
Experimental Research. 2004;16(5):382-8.

31. Draper P, Keith JJJoAS. Cultural contexts of care:
Family caregiving for elderly in America and Africa.
1992;6(2):113-34.

32. Liu JH, Cheng CY, Chen §J, Lee FL. Visual im-
pairment in a Taiwanese population: prevalence, caus-
es, and socioeconomic factors. Ophthalmic Epidemiology.
2001;8(5):339-50.



