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Background: Ocular morbidities associated with rheumatoid arthritis (RA) have not received much attention in Africa, particularly in 
sub-Saharan Africa. They are among the commonest (40%) extra-articular organ involvement in RA. If undiagnosed, there is 
a potential risk of them causing visual impairment or blindness. There is no documented study in Uganda on the magnitude of eye 
disorders among RA patients.
Aim: To determine the spectrum of eye disorders and associated factors among patients with RA attending Mulago National Referral 
Hospital.
Methods: A hospital based cross-sectional study was conducted among adults with RA attending the rheumatology clinic between 
July 2021 and September 2021. Clinical and sociodemographic data were collected, and ophthalmologic examinations were performed 
on all consenting participants. Modified Poisson regression with robust standard error was used to determine factors associated with 
eye disorders.
Results: Overall, 105 patients with RA were enrolled, of which, 53 (50.5%) had eye disorders. The commonest disorder (54.7%, 
n=29) was dry-eye syndrome. Factors that were significantly associated with eye disorders were age 36–55 years (aPR 1.56, p=0.015), 
duration of RA >5 years (aPR 1.81, p=0.001), use of hydroxychloroquine >5 years (aPR 1.77, p=0.041), dose of oral steroids >10 mg/ 
day (aPR 1.49, p=0.034), and history of both diabetes and hypertension (aPR 1.87, p=0.014).
Conclusion: The prevalence of eye disorders among patients with RA was high, with the commonest being dry-eye syndrome. We 
recommend that ocular examinations be performed on every patient at the time of RA diagnosis for early detection of eye disorders.
Keywords: rheumatoid arthritis, eye disorders, sub-Saharan Africa

Background
Globally, the prevalence of rheumatoid arthritis (RA) is estimated to be 1%–2% of the adult population, affecting more 
women than men. In Africa, 0.13%–0.9% of the general population is estimated to be affected,1–3 and there has been an 
increase in RA reports; however, there are no published data on the prevalence of RA in Uganda.4,5

Ocular involvement is one of the commonest extra-articular manifestations in RA patients.6,7 This results from either 
the disease process or drugs used to treat the disease.8 Most studies report the commonest ophthalmic manifestation in 
RA is dry-eye syndrome; however, other manifestations, such as episcleritis, scleritis, peripheral ulcerative keratitis, 
uveitis, raised intraocular pressure (IOP), cataract, retinal toxicity, and retinal vasculitis, have been reported.9 If 
untreated, these manifestations can lead to visual impairment and blindness, which negatively impacts the daily activities 
of patients and leads to loss of productivity.10,11
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Globally, the prevalence of these ocular manifestations varies from 25% to 46% in different parts of the world; however 
there is limited information on sub-Saharan Africa.6,12,13 Furthermore, these eye disorders put an additional economic 
burden not only on patients but also health-care system and society as a result of direct medical costs and costs owing to 
loss of workdays. Therefore, early detection of these conditions allows for appropriate treatment that will prevent 
potentially sight-threatening complications and improve the quality of life of these patients and and benefit society.

Currently, there are limited data on eye disorders in RA in Uganda. This will contribute to the World Health 
Organization’s key objective of Vision 2020, which focuses on controlling diseases that affect eye health.14 We thus 
evaluated the prevalence, patterns, and factors associated with eye disorders among patients with RA attending the 
Mulago National Referral Hospital (MNRH) medical rheumatology clinic.

Methods
Study Design and Setting
In a cross-sectional study conducted between July 2021 and September 2021, 105 study participants with confirmed RA 
from the MNRH rheumatology medical clinic were enrolled. MNRH, which serves as a teaching hospital for Makerere 
University College of Health Sciences, is located approximately 5 km northeast of Kampala. The rheumatology clinic, 
run by a rheumatologist and three nurses, is open once a week. Currently, no ophthalmologist is attached to the unit and 
ocular examination is not part of routine management in RA. About 30–60 patients with different rheumatic conditions 
are seen in each clinic day and RA is the commonest (30%–40%) condition.

Study Population
We enrolled patients who provided written informed consent and fulfilled the study inclusion criteria: aged >18 years, 
a confirmed diagnosis of RA, and attending the rheumatology clinic regularly. We excluded patients who were too ill to 
withstand ocular assessment and those who had previously participated in the study. A consecutive sampling technique 
was used. Patients who met the inclusion criteria were enrolled consecutively until the desired sample size was achieved.

Study Procedure
Using a semistructured pretested interviewer-administered questionnaire, we collected sociodemographic characteristics, 
disease duration, and details of medications patients were on from patients’ hospital medical records. Patients had 
a complete ophthalmic examination in the following sequence: visual acuity testing, refraction, testing for dry eye using 
tear-breakup time and Schirmer’s test, anterior-segment examination, applanation tonometry, and dilated fundal exam-
ination with a +90 D lens.

Visual acuity was assessed in all participants using a Snellen chart placed 6 m from the participant or an E chart for 
illiterate participants. All patients with visual acuity <6/6 were retested using pinhole. Anterior-segment examination was 
done using torchlight and a portable slit-lamp biomicroscope. IOP was measured using a handheld iCare tonometer. For 
this study, normal IOP was taken as 10–21 mmHg and raised IOP >21 mmHg. Visual field was tested by the 
confrontational method.

Before the Schirmer test, the procedure was explained to the patient. A drop of topical anesthetic agent was instilled 
into each eye. Excess tears were wiped off using cotton wool. A Schirmer strip (folded at the 5 mm point at the upper 
end) was gently placed at the junction between the inner two-thirds and outer third of the lower eyelid. The patient was 
instructed to gently close their eyes. The strip was removed after 5 min and the amount of wetting read off the strip. 
Wetting of <6 mm was taken as abnormal.15 Ocular surface involvement was assessed by fluorescein staining. Pupil 
dilatation was achieved using tropicamide 1% eyedrops, fundus examination was done using a +90 D lens indirect slit- 
lamp biomicroscope to assess any posterior segment changes, and the results were documented.

For the purposes of this study, the following operational definitions were used for eye disorders.
Ocular manifestations: eye conditions including keratoconjunctivitis sicca or dry-eye syndrome, episcleritis, scleritis, 

peripheral ulcerative keratitis, cataract, retinal toxicity, and retinal vasculitis that had directly or indirectly resulted from 
a disease process from another part of the body or were drug-induced.
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Visual impairment: distance-vision impairment is classified as mild, moderate, severe, or blindness. In this study, 
visual impairment was defined as presenting visual acuity <6/18 in the better eye.16

Normal or mild visual impairmen: presenting visual acuity equal to or better than 6/18 in the better eye.
Moderate visual impairment: presenting visual acuity worse than 6/18 to equal or better than 6/60 in the better eye.
Severe visual impairment: presenting visual acuity worse than 6/60 to equal or better than 3/60 in the better eye.
Blindness: presenting visual acuity worse than 3/60 in the better eye.
Dry eye: itching, photophobia, gritty feeling, frequent blinking, redness and dryness, tear-film breakup time <10 

seconds, and/or Schirmer’s test result ≤10 mm/5 minutes.
Episcleritis: mild eye pain, redness, photophobia, and/redness that resolves after installation of topical phenylephrine.
Scleritis: redness, eye pain, photophobia and/or signs of scleral edema, and dilatation of both superficial and deep 

episcleral blood vessels.
Peripheral ulcerative keratitis: combination of peripheral crescentic ulceration, superimposed epithelial defect, loss of 

stroma, and infiltrates at the limbus with an overhanging edge.
Cataract: presence of lens opacity.

Data Management and Analysis
For descriptive statistics, frequencies and percentages were used for qualitative variables, whereas means ± SD were used 
for quantitative variables. Modified Poisson regression with robust standard error was used to determine factors 
associated with eye disorders. Factors that have been shown by literatures as known risk factors for eye disorders in 
RA were considered for multivariate analysis, and those with p<0.05 were considered statistically significant. Stata 15.0 
(StataCorp, College Station, TX, USA) was used for statistical analysis.

Ethical Considerations
This study was conducted under the ethical principles stated in the Declaration of Helsinki (1996), the National 
Guidelines of Research Involving Humans and Research Participants, and the applicable guidelines on Good Clinical 
Practice. The School of Medicine Research and Ethics Committee (SOMREC) approved the study (reference Mak- 
SOMREC-2021-119). Administrative clearance was acquired from MNRH. The study objectives were explained to the 
study participants, who were assured of confidentiality through anonymous data storage and reporting.

Results
Population Characteristics
A total of 105 study participants attending the rheumatology medical outpatient clinic at MNRH were sampled. Mean age 
was 45.5±15.8 years with a range of 18–82 years. A majority (97 of 105) were women. Overall, 63% (n=66) reported 
having been diagnosed with RA <5 years prior, 60% were married, and 55.2%) were unemployed (Table 1). A majority 
were receiving oral methotrexate (77.1%), 23.8% oral hydroxychloroquine, 11.4% were taking oral NSAIDs, and 48.6% 
taking oral steroids for their attendant issues. A majority had normal vision (89.5%) with visual acuity of 6/6–6/18. 
Eleven participants (10.5%) had visual impairment with visual acuity of 6/24–6/60, and none had severe visual 
impairment or blindness.

Prevalence of Eye Disorders
Of the 105 patients screened, 53 (50.5%) had eye disorders, and thus the prevalence of eye disorders among RA patients 
attending the rheumatology clinic was 50.5%. A total of 42 had typical features associated with RA, while 11 had 
nonocular manifestations associated with RA. Almost half (47.2%, n=25) were aged 36–55 years, and 52.8% (n=28) had 
had RA >5 years (Table 2). None of the study participants was diagnosed with uveitis, peripheral ulcerative keratitis, 
retinal toxicity, or retinal retinitis.
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Types of Eye Disorders
The commonest ocular manifestation was dry-eye syndrome (54.7%, n=29), followed by cataract (13.2%, n=7), and the 
least common was scleritis (1.9%, n=1). Among the seven study participants diagnosed with cataracts, 57.1% (n=4) had 
non–steroid-induced cataracts (cortical and mature), while 42.9% (n=3) had posterior subcapsular cataracts. Among the 
patients who were receiving steroids, two had raised IOP. Five study participants (9.4%) had allergic conjunctivitis 
(Table 3).

Table 1 Sociodemographic characteristics of study 
participants (n=105)

n (%)

Age (years)

18–35 35 (33.3)
36–55 40 (38.1)

>55 30 (28.6)

Sex

Male 8 (7.6)

Female 97 (92.4)

Marital status

Single 36 (34.3)

Married 63 (60.0)

Separated 6 (5.7)

Education

None 2 (1.9)

Primary 25 (23.8)

Secondary 35 (33.3)

Tertiary 43 (41.0)

Employment status

Employed 47 (44.8)

Unemployed 58 (55.2)

Chronic illness

No 83 (79.1)

Diabetes 3 (2.9)

Hypertension 17 (16.2)

Both diabetes and hypertension 2 (1.9)

Duration of RA

<5 years 66 (62.9)

≥5 years 39 (37.1)
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Table 2 Characteristics of patients with eye disor-
ders (n=53)

n (%)

Age (years)

18–35 12 (22.6)

36–55 25 (47.2)

>55 16 (30.2)

Sex

Male 2 (3.8)

Female 51 (96.2)

History of chronic illness

None 38 (71.7)

Diabetes 3 (5.7)

Hypertension 10 (18.9)

Both diabetes and hypertension 2 (3.8)

Duration of RA

<5 years 25 (47.2)

≥5 years 28 (52.8)

Use of hydroxychloroquine

No 41 (77.4)

Yes 12 (22.6)

Use of oral steroid (prednisolone)

No 18 (34)

Yes 35 (66)

Table 3 Patterns of eye disorders (n=53)

Ocular manifestation n (%)

Dry-eye syndrome 29 (54.7)

Cataract 7(13.2)

Episcleritis 3 (5.7)

Raised IOP 2 (3.8)

Scleritis 1 (1.9)

Allergic conjunctivitis 5 (9.4)

Pinguecula 2 (3.8)

Conjunctival growth 1 (1.9)

Hypertension retinopathy 1 (1.9)

Pterygium 2 (3.8)
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Factors Associated with Eye Disorders
Age 36–55 years (aPR 1.56, p=0.015), with a history of hypertension and diabetes comorbidity (aPR 1.87, p=0.014), 
having been diagnosed with RA ≥5 years prior (aPR 1.81, p=0.001), use of hydroxychloroquine >5 years (aPR 1.77, 
p=0.041), and receiving >10 mg/day of oral steroids (aPR 1.49, p=0.034) were significantly associated with eye disorders 
among the patients (Table 4).

Discussion
This study set out to determine the spectrum of eye disorders and associated factors among patients with RA patients 
attending the MNRH medical rheumatology clinic. Our study reveals 50.5% of our study participants had eye disorders, 
especially those aged 36–55 years with a history of RA and hydroxychloroquine use >5 years, hypertension and diabetes 
comorbidity, and those receiving >10 mg/day of oral steroids. This is the first study in Uganda to explore ocular problems 
among patients with RA.

Table 4 Factors associated with ocular manifestations

Eye disorder, n (%) cPR (95% CI) p aPR (95% CI) p

Age (years)
18–35 12 (34.3) 1 1
36–55 25 (62.5) 1.82 (1.08–3.07) 0.024 1.56 (1.09–2.24) 0.015*

>55 16 (53.3) 1.56 (0.88–2.75) 0.129 1.46 (0.79–2.70) 0.226

Sex
Male 2 (25.0) 1 1

Female 51 (52.6) 2.10 (0.62–7.13) 0.233 2.16 (0.66–7.06) 0.202

History of chronic illness
None 38 (45.8) 1 1

Diabetes only 3 (100.0) 2.18 (1.73–2.76) <0.001 1.73 (0.90–3.32) 0.098

Hypertension only 10 (58.8) 1.28 (0.81–2.04) 0.289 0.99 (0.63–1.55) 0.972
Diabetes and hypertension comorbidity 2 (100.0) 2.18 (1.73–2.76) <0.001 1.87 (1.13–3.10) 0.014*

Duration of RA
<5 years 25 (37.9) 1 1

≥5 years 28 (71.8) 1.90 (1.31–2.74) 0.001 1.81 (1.27–2.58) 0.001*

Duration of hydroxychloroquine use
Non users 41 (51.3) 1 1

≤5 years 7 (35.0) 0.68 (0.36–1.29) 0.241 1.22 (0.41–3.64) 0.720
>5 years 5 (100.0) 1.95 (1.57–2.42) <0.001 1.77 (1.02–3.05) 0.041*

Dosage of hydroxychloroquine
Non users 41(51.3) 1

≤5 mg/kg 8 (40.0) 0.78 (0.44–1.39) 0.403 1

>5 mg/kg 4 (80.0) 1.56 (0.96–2.55) 0.075 0.89 (0.35–2.29) 0.814

Duration of steroid use
Nonusers 18 (47.4) 1 1
≤2 years 33 (53.2) 1.12 (0.75–1.69) 0.578 1.29 (0.84–1.98) 0.247

>2 years 2 (40.0) 0.84 (0.27–2.61) 0.769 1.03 (0.35–3.03) 0.964

Daily dose of steroid
Nonusers 18 (47.4) 1 1

≤10 mg 5 (29.4) 0.62 (0.28–1.40) 0.251 0.54 (0.26–1.16) 0.115
>10 mg 30 (60.0) 1.27 (0.84–1.9) 0.254 1.49 (1.03–2.15) 0.034*

Notes: cPR, crude prevalence ratio; aPR, adjusted prevalence ratio. *p<0.05.
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A majority of the study participants in this study were female, as observed in other studies.17,18 This is in keeping 
with the described incidence of autoimmune diseases. Women have been reported to be affected more due to female 
reproductive hormones, genetic factors, and environmental exposure coupled with better health-seeking behavior 
compared to male patients.17,19 The prevalence of RA also predominantly affects the female sex.18

Our study included adults aged 18–82 years with mean age of 45.5±15.8, years which is similar to an earlier study by 
Akintayo et al.6 Older age and disease duration >5 years were associated with eye disorders. In our study, the prevalence 
of eye disorders in RA patients was 50.5%, which is slightly higher than earlier studies from Nigeria, which reported 
41.2% and 46% among study participants with RA.6,20 This might be attributed to the fact that this was a hospital-based 
study, and as it is a referral hospital, a majority of the patients attending the rheumatology clinic tend to have severe 
forms of RA that might be associated with eye disorders.

Generally, dry-eye syndrome was the commonest ocular manifestation (54.7%). This finding matches a study done in 
Egypt, which also found a prevalence of 54.7%, but differed from other studies, which reported a prevalence of 10%– 
39%.9,21 This could be due to differences in study populations. Earlier studies finding lower prevalence excluded patients 
aged >60 years, those with a history of ocular surgery, and those who were on hydroxychloroquine, unlike our study, 
which included everyone.

The second-commonest eye disorder in our study population was cataracts, with a prevalence of 13.2%. This is lower 
than earlier studies, which reported 18.9% and 26%.6,20 This may be due to having fewer elderly RA patients in our study 
than their studies. However, our finding is much higher than that of a study reported from India, with prevalence of 
3.5%.22 This may be attributed to diabetes mellitus comorbidity (2.9%) and steroid use (48.6%) in our RA patients, 
which have been reported as risk factors for cataract development.23,24 In this study, a daily dose >10 mg oral 
prednisolone was more associated with eye disorders compared to those not taking steroids. This is similar to a study 
that was done in Egypt. The risk of ocular manifestations in RA patients on steroid treatment increased with dose of 
prednisolone ≥7.5 mg/day for >1 year.25 In our study, the mean steroid dose was 15.1±3.6 mg/day, and those who had 
been on steroids >2 years had 1.03 times the prevalence of ocular manifestations than those who were not; however, this 
was not statistically significant.

In this study, patients with visual impairment constituted 10.5% of the population, although these may be 
incidental findings, as they are not typically associated with RA. The prevalence of episcleritis was 5.7%, raised 
IOP 3.8%, and scleritis 1.9%, which is similar to most other studies.9,26–28 Patients aged 36–55 years had a higher 
prevalence of eye disorders. In agreement with our findings, Akintayo et al also found that age >45 years was 
significantly associated with ocular manifestations in RA.6 However, Markovitz et al did not find any significant 
association between age and prevalence of ocular manifestations in RA.29 According to the literature, increased age is 
associated with a defective adaptive immune system in RA patients contributing to the breakdown of immunological 
tolerance and hence increased disease severity.30 Furthermore, disease severity increases the risk of ocular 
manifestations.31 Therefore, these factors may possibly make RA patients in these age-groups more prone to ocular 
manifestations.

The current study found that having had RA >5 years was significantly associated with eye disorders compared <5 
years. This is consistent with the studies done in Egypt and India. This may be due to the fact that patients who have had 
the disease for longer are more likely to have been on treatment. It is also known that some disease-modifying 
antirheumatic drugs increase the risk of ocular manifestations.32 There was a statistically significant association between 
eye disorders and use of hydroxychloroquine >5 years in RA patients, which differed from the study done in Nigeria, in 
which they did not find an association of ocular manifestations with hydroxychloroquine use in RA.6 Most studies did not 
report any association of ocular manifestations and use of hydroxychloroquine because they explored only ocular 
manifestations related to RA itself, but not those that may have been drug-induced.9,33

Limitations
This study had several limitations. First, due to it being a hospital-based study, we might have missed a substantial 
number of patients with eye disorders, as only those with severe forms of RA might have been referred due to 
survivorship bias. Also, these findings may not be generalizable to the general population. Consecutive sampling 
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methods have a selection bias in which a variable that is associated with the outcome under investigation may occur more 
frequently or less in those sampled in this period compared to the general population. We also note that as this was 
a cross-sectional study, it was not possible to establish causal relationships between RA and ocular manifestations. 
A well-designed study with a large sample might be needed to explore this.

Conclusion
The prevalence of ocular manifestations among RA patients was high, 50.5% with dry-eye syndrome being the 
commonest. A focused ophthalmologic examination should be performed among RA patients aged 36–55 years with 
a disease duration or receiving hydroxychloroquine ≥5 years and on a daily dose >10 mg prednisolone.
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