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ABSTRACT

Objective: To determine the prevalence of refractive errors and associated factors among healthcare workers at
Mbarara Regional Referral Hospital (MRRH).

Methods: A cross-sectional study at Mbarara Regional Referral Hospital in Uganda. Healthcare workers
were selected through multistage stratified random sampling using staff lists. Each participant completed a
questionnaire, underwent refraction, and near vision testing for those 35 years and above. Descriptive statistics,
chi-square and logistic regression analyses were conducted. Frequencies, percentages, odds ratios, 95%
confidence intervals and p values are reported. All analyses were performed using Stata 17.

Results: Of the 422 participants included in the study, the overall prevalence of refractive errors was 30.1%
while the age specific prevalence of presbyopia was 32.1%. A total of 110 participants (26.1%) had only distance
refractive errors, 34 (8.1%) had presbyopia only, and 17 participants had both distance errors and presbyopia.
Astigmatism was the leading distance refractive error. Age 40 years and above (Adjusted Odds Ratio (AOR): 3.5,
95% Cl: 2.0-6.0, p < 0.001), education level above certificate (AOR: 2.1, 95% CI: 1.0-4.4, p = 0.050), and family
history of refractive errors (AOR: 2.1, 95% Cl: 1.0-4.4, p = 0.050) were statistically associated with refractive errors.
Conclusion: The prevalence of refractive errors among healthcare workers at MRRH was 38.1%. Age 40 years and
above, higher education level and family history were associated with refractive errors. Key stakeholders should
sensitize and implement routine eye screening for refractive errors among healthcare workers and provide

timely interventions.
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INTRODUCTION

A refractive error is a condition in which light does not
fall on the retina due to either abnormal shape or length
of the eye ball hence resulting in blurry vision. The
types include; myopia (short-sightedness), hyperopia
(long sightedness) astigmatism (irregular surface of
the cornea or lens)' and presbyopia, an age related loss
of accommodation that ultimately leads to change in the
refractive power of the lens?.

Refractive errors are still the leading cause of
visual impairment globally, and approximately 2.2
billion people are living with near or distance visual
impairment, with the majority living in low- and middle
income countries’. Community based studies among
adults in African countries have reported different
prevalences ranging from 12.3% in Ethiopia“, 33.8% in
Nigeria’® and 57.3% in South Africa®.

Published data about refractive errors among
healthcare workers globally is very limited, with a
few published studies within the region. Ophthalmic
screening healthcare workers in India found that refractive
errors followed by presbyopia were the leading cause
of visual impairment among this population’. A study
conducted among staff members of a medical university
in Iran revealed that the prevalence of refractive errors
was 15.7%?®. Myopia has also been reported to be common
among medical doctors in India, with a prevalence of
57%°. In Nigeria, Saka et al."’ reported a prevalence of
22.3% among staff of a tertiary health facility, with
myopia being the most prevalent at 14.0% followed
by hyperopia while another study among healthcare
workers reported a prevalence of presbyopia of 42.1%!!.
In Uganda, there is paucity of published data about
refractive errors among healthcare workers. Refractive
errors have various symptoms, ranging from headache
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to blurry vision, eyestrain, headache, decreased vision,
itching and haloes*. They are associated with age, sex,
near work, positive family history, and ocular diseases
such as cataracts '*'°. Uncorrected refractive errors lead
to difficulty in performing visual tasks such as reading
and writing'” and may also lead to economic losses to the
individual and the nation at large's"’.

Healthcare workers execute delicate and critical tasks
that require perfect vision. They are also explicitly
predisposed to refractive errors, especially myopia,
due to their excessive near work® and presbyopia
that develops with age®. Visual disturbances due to
uncorrected refractive errors result in reduced productivity
at work 7, which may affect the execution of expected
tasks but also predispose healthcare workers to work-
related accidents. Unfortunately, there is no routine vision
screening performed for healthcare workers before the
start of medical practice or even as a requirement to
renew practicing licenses in Uganda. There is also a
paucity of data concerning the prevalence and factors
associated with refractive errors among healthcare
workers in Uganda. This study, therefore, aimed
to determine the prevalence and factors associated with
refractive errors among healthcare workers at Mbarara
Regional Referral Hospital in Uganda.

MATERIALS AND METHODS

This was a cross-sectional study conducted at Mbarara
Regional Referral Hospital (MRRH), between May
2024 to June 2024. MRRH is a tertiary-level public
hospital located in Mbarara city, southwestern Uganda.
The hospital houses teaching facilities for undergraduate
and postgraduate students at Mbarara University of
Science and Technology and it is also an internship
center for doctors, nurses, midwives, and pharmacists.
The hospital has staff from both the university and the
Ministry of Health. Healthcare workers at MRRH include
clinical officers, intern doctors, intern nurses, intern
midwives, intern pharmacists, medical officers, nurses,
midwives, postgraduate students (pharmacists, doctors,
nurses and laboratory technologists), pharmacists,
laboratory technicians, physiotherapists, radiographers,
orthopaedic technicians, radiographers, anaesthetists,
pharmacy technicians, theatre assistants, dental officers
and clinical specialists.

Inclusion criteria

Hospital and university staff doing clinical work at
MRRH. These were full-time employees of either the
hospital or university as listed by the human resource
departments of each of the institutions.

Clinical postgraduate students at Mbarara University
of Science and Technology working at MRRH. These
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were primarily healthcare workers and form a big part of
the bulk of healthcare workforce in the hospital.

Exclusion criteria

History of corneal refractive surgeries. Dense media
opacities that obstruct clear visualization of the red
reflex, which is required for good retinoscopy.

Sample size calculation

The sample size was calculated using the formula for
estimation of a single proportion by Kelsey et al.
(1996): n = Z>*P (1 - P)/d>. where Z=1.96 and d =
the margin error of estimation, which is assumed to be
5% (0.05). A prevalence of 50% was assumed. This was
because there was no published study with a representative
population closest to our study population.

n_1.962 X0.50(1—0.50)
B 0.052

n=384
Taking into consideration the predicted 10% nonresponse
rate, Final sample size =422.

Sampling procedure

The different healthcare professions were regarded
as strata, and a stratified multistage sampling technique
was used. In the first stage, the entire study population was
categorized into four major groups: doctors, nurses/
midwives, pharmacists and allied healthcare professionals.
In the second stage, each of the professional groups
was further split into smaller subgroups to enable
proportionate and representative sampling. Under the
category of doctors, the strata included interns, medical
officers, postgraduate student doctors, dentists and clinical
specialists. The category of nurses included intern nurses,
intern midwives, nursing assistants, enrolled nurses,
registered nurses, nursing officers and clinical postgraduate
nurses. The category of pharmacists included intern
pharmacists, clinical pharmacy postgraduate students and
pharmacists, whereas the category of allied healthcare
professionals included clinical officers, radiographers,
physiotherapists, laboratory technicians / technologists,
laboratory technology postgraduate students, anaesthetists,
dental officers, orthopaedic officers, occupational
therapists and pharmacy technicians. The number (P)
of staff recruited from each stratum was calculated as
follows: P=number of staff in specific strata/total number
of HCWs (627) * 422

Recruitment of participants

An updated list of all healthcare workers categorized by
cadre was obtained from the hospital and the university
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human resource department. A list of all clinical
postgraduate students was obtained from the Faculty of
Medicine. The names of the staff/postgraduate students
from the different strata to be recruited were selected
through random sampling using Microsoft Excel. The
individual was then approached at his or her workstation as
indicated on the staff list. Those who agreed to participate
in the study were requested to fill in a written informed
consent form, whereas for those who did not give consent
or who postponed appointments more than four times,
the immediate next person on the list who had not been
initially selected by random sampling was considered.

Data collection procedure

Data collection was performed over two months, from
May 2024 to June 2024. The data collection tools used
included a questionnaire, a Keeler 3.6 V professional
streak retinoscope, a torch, a refraction set, a trial frame,
a pinhole, an occluder, a Keeler direct ophthalmoscope
(UK make), a 6-meter Snellen visual acuity chart, a
focimeter (GDJ-1 Manual Lens meter) and an N-notation
near visual acuity chart. Screening for eligibility was
performed by a research assistant who inquired about the
history of corneal refractive surgeries and examined the
eyes with a torch and a direct ophthalmoscope to look for
any dense media opacities and a red reflex, after which
visual acuity was assessed in a well-lit area close to
the individual’s workstation.

Uncorrected visual acuity of each eye was measured
using a 6-meter Snellen visual acuity chart with the
participant standing at a distance of 6 meters from the
chart. The visual acuity of individuals with spectacles
was tested with and without spectacles. Spectacle users
who achieved visual acuity of 6/6 with their current
correction, and did not also report any visual symptoms
were not subjected to refraction, but we determined the
type of lens in their current spectacles using a lens
meter. Both spectacle and non spectacle users with visual
acuity worse than 6/6 were subjected to a pinhole test.
Those whose visual acuity improved with pinhole by at
least one line were requested to move to the designated
place within the hospital for objective refraction using a
retinoscope in a dark room and then subjective refraction
to achieve the best corrected visual acuity. Refraction was
performed by the principal investigator and confirmed
by an experienced optometrist. Individuals with visual
acuity of 6/6 or better but with symptoms of
refractive errors such as blurry vision, frequent
headaches, difficulty reading at far or near, abnormal
tearing or itching were also subjected to both objective
and subjective refraction. Both values of objective and
subjective refraction were recorded, but the latter
were considered for analysis. Individuals with visual
acuity worse than 6/6 who did not improve with pinhole
were advised to seek care at the University Tertiary Eye
Centre for detailed assessment.
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All participants aged 35 years and above had their near
vision tested binocularly at 40 cm using an N-notation
near visual acuity chart!' . The distance from the patient’s
eyes to the near vision acuity chart was measured using
a tape measure. Individuals with near vision correction
spectacles (readers) were tested while they were wearing
them. Individuals who achieved vision of N8 or better
were allowed to continue with their routine activities.
Participants whose near vision was worse than N8
underwent subjective refraction using convex lenses to
achieve the best corrected binocular near visual acuity.

A refractive error was diagnosed when one or more
of the following was present in one or both eyes'”:

a) Mpyopia: If the spherical error was at least -0.5

diopters (D).

b)  Hyperopia: 1f the spherical error was at least +0.5
dioptres (D).

c) Astigmatism: If the cylindrical error was at least 0.50
D

d) Presbyopia: W as present if near vision at 40
cm was worse than N8, that improves with convex
lens addition'".

Data entry and analysis

The data were entered into Epi info version 7, data cleaning
was performed, and the data were then imported into
STATA version 17.0. During the analysis, the pharmacists
were categorized as allied healthcare workers since they
were few in number.

The overall prevalence of refractive errors was
determined as the number of individuals (participant
level) with refractive errors out of the total number of
participants screened and expressed as a percentage. An
individual was considered to have a refractive error if one
or both eyes had any of the above mentioned spherical,
cylindrical or near vision errors.

To determine the percentage of each specific refractive
error, we used the number of eyes with a specific refractive
error out of the total number of eyes with refractive errors.
Frequencies were also presented.

Factors associated with refractive errors were analysed
with chi square tests and then logistic regression. Factors
with p <0.1 were further analysed using multivariable
univariate analyses. Factors that were significant with
a p value <0.05 were considered to be independently
associated with  refractive errors.  Frequencies,
percentages, Unadjusted Odd Ratios (UORs), 95%
Cls, Adjusted Odd Ratios (AORs) andcorresponding
p values are presented.

The study obtained clearance from the Department
of Ophthalmology of Mbarara University of Science
and Technology (MUST), the Faculty Research
Committee (FRC) at Faculty of Medicine, and ethical
approval from the Research Ethics Committee (REC)
of Mbarara University of Science and Technology (REC
Number MUST-2024-1441). Administrative clearance
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was sought from Mbarara Regional Referral Hospital. about the study. Informed consent was also obtained from
Heads of different departments at MRRH were notified all participants.

RESULTS

Participant characteristics

Table 1: Sociodemographic characteristics of the patients (N=422)

Characteristics Category Frequency
No. (%)
Gender Male 230 54.5
Female 192 45.5
Age (years) M = <40 326 77.3
34.6,SD =82 40+ 96 22.7
Education level Certificate 49 11.6
Diploma 80 19.0
Bachelors 222 52.6
>Masters 71 16.8
Designation Doctor* 196 46.4
Nurse/Midwife 144 34.1
Allied health workers 82 194
Daily tasks Far 160 37.9
Near 262 62.1
Leisure activities <3 hours indoor/outdoor 66 15.6
>3 hours outdoor only 73 17.3
>3 hours indoor only 172 40.8
Both 111 26.3
Use of electronic None 20 4.7
gadgets Phone 31 7.3
Computer 65 15.4
Both 306 72.5
Table 2: Medical and ophthalmic characteristics (N = 422)
Frequency
Characteristics Category No. (%)
Family history of None 194 46.0
refractive errors
One parent 91 21.6
Both parents 50 11.8
Siblings 48 11.4
Parent (s) and siblings 39 9.2
Diabetes mellitus No 419 99.3
Yes 3 0.7
Cataract No 411 97.4
Yes 11 2.6
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Visual impairment Normal (6/6-6/12) 387 91.7
according to better eye
Mild (<6/12 -6/18) 23 5.4
Moderate (<6/18-6/60) 12 2.8
Severe (<6/60-3/60) 0 0
Spectacle use No 370 87.7
Yes 52 12.3

Prevalence of refractive errors among healthcare workers
at Mbarara Regional Referral Hospital: Among the 422
healthcare workers at Mbarara Regional Referral Hospital,
the overall prevalence of distance refractive errors was
137 (30.1%) while overall prevalence of presbyopia was
51 (12.1%). A total of 110 (26.1%) participants had only
distance refractive errors, 34 (8.0%) had presbyopia only,

Age specific prevalence of presbyopia among individuals
aged 35 years and above was 32.9% (51/155).

Types of refractive errors among healthcare workers
at Mbarara Regional Referral Hospital: Among the 844
eyes of the 422 healthcare workers, 235 had at least one
distance refractive error.

and 17 (4.0%) had both distance errors and presbyopia.

Table 3: Types of refractive errors among healthcare workers at Mbarara Regional Referral Hospital

Refractive errors Types Frequency (%)
Distance refractive error (n=235 eyes)

Myopia 96 40.9

Hyperopia 30 12.8

Astigmatism 109 46.4

Near vision (n=155 participants) Presbyopia 51 329

** The denominator for presbyopia are individuals aged 35 years and above.

Of the 161 healthcare workers with refractive
errors, 3 8 (23.6%) were using medically prescribed
spectacles while 76.4% were not. Eight (5%) of healthcare

workers with refractive errors were using spectacles with
incorrect power.

Factors associated with refractive errors among healthcare workers at Mbarara Regional Referral
Hospital

Table 4: Bivariable analysis of factors associated with refractive errors among health workers at Mbarara Regional
Referral Hospital (N=422)

Factors Emmetropi Ametropia UOR P
A (95%CI)
N=261 N=161

Gender Male 148 (56.7) 82 (50.9) 1

Female 113 (43.3) 79 (49.1) 1.3 (0.9-1.9) 0.248
Age <40 228 (87.4) 98 (60.9) 1
(years) >40 33 (12.6) 63 (39.1) 4.4(2.7-72) <0.001%
Education Certificate 35(13.4) 14 (8.7) 1
level Diploma 47 (18.0) 33 (20.5) 1.8 (0.8-3.8) 0.100

Bachelors 143 (54.8) 79 (49.1) 1.4 (0.7-2.7) 0.400

>Masters 36 (13.8) 35(21.7) 2.4 (1.1-5.3) <0.001*

Q
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Designation

Daily tasks

Leisure

Use of
electronic
gadgets

Family
history of
refractive
errors

Diabetes

Cataract

Doctor

Nurse/Midwife

Allied healthcare workers

Far

Near

<3 hrs indoor/outdoor
>3 hours outdoor only
>3 hours indoor only
Both

None

Phone

Computer

Both

None

One parent

Both parents

Siblings
Parent/Siblings

No

Yes

No

Yes

122 (46.7)
93 (35.6)
46 (17.6)
99 (37.9)
162 (62.1)

36 (13.8)
48 (18.4)
112 (42.9)
65 (24.9)
7(2.7)
23 (8.8)
28 (10.7)
203 (77.8)
128 (49.0)
58 (22.2)
27 (10.3)
29 (11.1)
19 (7.3%)
259 (99.2)
2(0.8)
260 (99.6)
1(0.4)

74 (46.0)
51 (31.7)
36 (22.4)
61 (37.9)
100 (62.1)

30 (18.6)
25 (15.5)
60 (37.3)
46 (28.6)

13 (8.1)
8 (5.0)
37 (23.0)
103 (64.0)
66 (41.0)
33 (20.5)
23 (14.3)
19 (11.8)

20 (12.4%)

160 (99.4)
1(0.6)
151 (93.8)
10 (6.2)

1

0.9 (0.6-1.4)

1.3 (0.8-2.2)
1

1.0 (0.7-1.5)

1
0.6 (0.3-1.2)
0.6 (0.4-1.1)
0.8 (0.5-1.6)

1
0.3 (0.1-0.7)
0.7 (0.3-2.0)
0.3 (0.1-0.7)
1
1.1 (0.7-1.9)
1.7 (0.9-3.1)
1.3 (0.7-2.4)
2.0 (1.0-4.1)
1
0.8 (0.1-9.0)
1
17.2 (2.2- 135.8)
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0.659
0.340

0.993

0.178
0.133
0.602

0.007*
0.522
0.007*

0.711

0.119

0.470
0.044*

0.863

0.007*

Table 5: Multivariable regression analysis results of factors associated with refractive errors among healthcare workers
at Mbarara Regional Referral Hospital

Factors AOR (95% CI) P-value
Age (years) <40 1
>40 3.5(2.0-6.0) <0.001*
Education level Certificate 1
Diploma 2.7 (1.1-6.5) 0.034*
Bachelor’s 2.4 (1.0-5.7) 0.044*
>Masters 3.2(1.2-8.4) 0.017*
Family history of refractive errors None 1
One parent 1.1 (0.6-2.0) 0.675
Both parents 1.9 (0.9-3.7) 0.077
Siblings 1.2 (0.6-2.4) 0.698
Parent (s) and 2.1(1.0-4.4) 0.050%*

siblings

*p<0.05

@
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Age, education level, use of electronic devices, family
history of spectacle use, and cataract diagnosis were
significantly associated with refractive errors (p <0.05).
These variables were considered in the multivariable
logistic regression analyses.

DISCUSSION

This cross-sectional study at Mbarara Regional
Referral Hospital reported a 30.1% prevalence of
distance refractive errors among healthcare workers. The
prevalence of 30.1% is comparable to that reported in a
cross-sectional study among university staff in Nigeria,
which reported a prevalence of 32.9%?'. Several studies
also reported a prevalence that was much lower than
that reported in our study. A study among employees of
Tehran Medical University in Iran revealed a prevalence
of 15.7%?* while another in Nigeria reported a prevalence
of 22.3%'". There is no published local study among
healthcare workers to compare this prevalence. Therefore,
this higher prevalence of refractive errors compared
to that reported in a similar population calls for urgent
attention, routine screening and treatment where needed.

Unfortunately, spectacle use among individuals with
refractive errors was very low at 23.6%. This is much
lower than the global target of effective refractive error
coverage of 65%?2. Multiple other studies have reported
low levels of spectacle use with a number of reasons
listed such as lack of awareness*?*, no felt need for
spectacles®. A self-reported study assessing knowledge
about refractive errors among physicians also found that a
number did not have knowledge about refractive errors or
even their correction?. It is therefore important to sensitise
health care workers about refractive errors and the need to
have correct spectacles. In this study, astigmatism was the
most common distance refractive error at 46.4%. In a study
conducted among university staff in Nigeria aged 18-82
years, astigmatism was the most common refractive error,
followed by hyperopia. On the contrary, a study among
healthcare workers reported astigmatism as the less
common error representing 3.6% of the population. In
our study, myopia was the second most common distance
refractive error, contributing to 40.9% of distance
refractive errors, more among individuals less than 40
years of age, and among individuals who reported having
a bachelor’s degree as the highest level of education. The
latter population was mostly composed of postgraduate
doctors, nurses, and pharmacists who are currently
in their active phase of study. A study among medical
doctors in India reported that Myopia was diagnosed
among more than half (57.2%) of the participants, and
this was associated with near work (reading, writing).
Similarly, 62% of our study participants reported that
they carried out near work for most of the day and this
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could possibly explain the presence of myopia among this
population though in our study, near work was not a
statistically significant factor, possibly due to reporting
inconsistencies.

The age- specific prevalence of presbyopia among
individuals aged 35 years and above was 32.9% (51/155).
A study conducted among healthcare workers in a tertiary
hospital in north western Nigeria among individuals aged
35--57 years reported a prevalence of 42.1%. A local
population-based study conducted in Kamuli district in
Uganda by Nsubuga et al.* reported a higher prevalence
of 50.3% among individuals aged 35 years and above.
The lower prevalence of presbyopia among healthcare
workers than among the general population could be
explained by differences in population characteristics,
such as occupational exposure like near work, which may
affect the manifestation of presbyopia.

This study revealed that healthcare workers aged
40 years and above, those with education beyond the
certificate level, and individuals with a family history of
refractive errors had increased odds of being diagnosed
with refractive errors.

Age greater than 40 years was significantly associated
with refractive errors with a p-value of less than 0.001.
Similarly, in a cross-sectional population-based study
carried out in individuals older than 15 years in Tanzania,
refractive errors were found to be more common among
individuals older than 40 years (OR 1.60, 95% CI:
1.14 to 2.25) %7, and similar findings were reported by
Dandona et al 8. This can be attributed to the age-related
physiological changes that occur in the lens and zonules,
leading to reduced accommodation and changes in the
refractive state®.

Education level above the certificate was significantly
associated with refractive errors, with individuals
with a master’s level and above being 3.2 times more
likely to have a refractive error than individuals
with a certificate level. A bidirectional, two-sample
Mendelian randomization revealed that every year of
education was associated with more myopic error and
with a causal relationship®®. Several other studies have
reported a positive association between education level
and the development of myopia®'22. With higher levels
of education, one spends more hours doing near work,
which may predispose them to refractive errors’.

Individuals with a known family history of refractive
errors were more likely to have refractive errors than were
those with no known family history. Molecular studies
have revealed a strong association between refractive
errors and genetics; therefore, refractive errors can be
inherited®. A study conducted in Iran among staff in an
academic center also revealed a significant association
between positive family history and distance refractive
errors®.

O
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This study therefore highlights the burden of
refractive errors among healthcare workers and the fact
that they should be periodically screened for refractive
errors as part of the licensure process.

CONCLUSIONS

The prevalence of distance refractive errors among
healthcare workers at MRRH was 30.1% while the age
specific prevalence for presbyopia was 32.9%.

Astigmatism was the most common distance refractive
error, followed by myopia. Healthcare workers aged
40 years and above, those with education beyond
the certificate level, and individuals with a family
history of refractive errors had increased odds of being
diagnosed with refractive errors.

Strength

This is the first study done among healthcare workers
in Uganda to determine their refractive status. This study
is therefore a strong basis for further research among
this population. The study also further demonstrates
the need to routinely refract individuals with ocular
symptoms despite good visual acuity.

Limitation

(a) Being a cross sectional study, the results of this study
do not establish causal relationship.

(b) Due to the special population of participants recruited
in this study, the results of this study may not be
generalised to other hospitals that may not have such
a diverse population.

(c) Non response bias from staff who were available at
duty station but not willing to participate in the study.
This may have led to lower prevalence of refractive
errors especially if these individuals already had an
idea about their refractive status.

(d) Response bias; Since the participants are healthcare
workers, they could have responded to questions
inaccurately hence skewing the responses to their
desired side.

Recommendations

(a) Healthcare workers aged 40 years and older and
individuals with a positive family history of refractive
errors should undergo regular eye screenings.

(b) Key stakeholders should prioritize and implement
routine eye screening for refractive errors among
healthcare workers and ensure timely interventions
are provided.

(¢c) A follow-up study is recommended to evaluate the
impact of refractive errors on the work performance
of healthcare workers and reasons behind the low
spectacle use.
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