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Importance. Te increasing incidence of diabetes mellitus worldwide has resulted in an increase in microvascular complications
such as diabetic retinopathy. Visual impairment, patients’ worries, and restrictions due to diabetes mellitus and diabetic reti-
nopathy may afect patients’ quality of life.Objective. Our main objective was to determine the overall vision-related quality of life
(VRQoL) among patients with diabetes mellitus attending the diabetes and eye clinics in Kenyatta National Hospital, Kenya.
Design. Analytical cross-sectional study conducted in December 2020 setting: Tis study was performed at the Diabetes and Eye
Clinics in Kenyatta National Hospital, the main national referral centre in Nairobi, Kenya. Participants. Using a purposive
consecutive sampling method, we enrolled 100 participants, 50 with diabetic retinopathy and 50 without diabetic retinopathy.
Main Outcomes and Measures. We compared the VRQoL of participants with diabetic retinopathy with those without diabetic
retinopathy and assessed whether VRQoL worsened with increasing the severity of diabetic retinopathy. VRQoL was assessed
using the World Health Organization/Prevention of Blindness and Deafness Vision Function-20 Questionnaire (VF-20). With
this tool, the higher the mean score, the worse the quality of life. Diabetic retinopathy was graded using the Early Treatment of
Diabetic Retinopathy Study. VRQoL trend with DR were analysed using the worse eye. Results. Participants with diabetic
retinopathy had worse overall total VRQoL mean score (33.4, SD11.5) than those without (26.9, SD 4.7) in all domains; overall
self-rating, 2.6 vs. 2.2, p< 0.001; general functioning, 18.0 vs. 14.7, p � 0.005; psychosocial, 6.7 vs. 5.3, p< 0.001; and visual
symptoms, 6.1 vs. 4.8, p< 0.001. VRQoL was worse with increasing severity of diabetic retinopathy in all domains moving from
mild NPDR to moderate NPDR, severe NPDR and PDR, overall self-rating (2.2, 2.5, 3.5, 3.3; p< 0.001); visual symptoms (5.6, 5.6,
7.5, 7.4; p � 0.002); psychosocial (5.7, 6.5, 6.0 8.8; p � 0.004); and general functioning (15.7, 16.9, 17.5 23.6; p � 0.014). Presence of
DR, distance vision impairment, and diabetic macula oedema were associated with low overall self-rating. Conclusion and
Relevance. Our fndings underscore the need for interventions for early detection and management of diabetic retinopathy to
prevent developing more advanced DR and its associated deterioration of VRQoL.

1. Introduction

Diabetes mellitus (DM) is a signifcant cause of morbidity
and mortality as well as increased health-system cost [1].
Between 1990 and 2010, the global prevalence of DM tripled,
and the incidence doubled [2]. Te proportion of people
living with diabetes is projected to increase by about one-
third between 2025 and 2030 in high-income countries
[3, 4]. Te 2015 Kenyan STEP Survey showed that the

nation-wide prevalence of DM was 2.4%, which was close to
the 2.2% reported by the International Diabetes Federation
[5, 6]. Diabetes mellitus can lead to several ocular compli-
cations such as diabetic retinopathy(DR), diabetic papill-
opathy, glaucoma, cataract, and ocular surface diseases [7].
DR is the most common microvascular complication af-
fecting all the small retinal vessels by causing an increase in
vascular permeability, ocular haemorrhages, lipid exudate,
and the development of new vessels on the retina [8].
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Terefore, much attention has been given to expanding the
role of the current treatments (intravitreal pharmacother-
apies, photocoagulation, and pars plans vitrectomy) for DR
along with introducing novel therapies [9]. Novel therapies,
including intravitreal human mesenchymal stem cell and
intraoperative cold irrigating eye balanced salt solution, are
currently being evaluated for the management of diabetic
retinopathy and diabetic macula oedema [10–12].

Globally, about one-third of patients with DM aged
50 years and above have DR while about 10% have vision-
threatening DR [13, 14]. A population-based study con-
ducted between 2007 and 2008 in Kenya among adults aged
≥50 years reported that the prevalence of DRwas 36% [15]. A
follow-up study of the same cohort in 2013 found that the
cumulative incidence of DM among previously nondiabetic
participants aged ≥50 years was 61 per 1000 while that of DR
was 15.8 per 1000 among those without DM before and
224.7 per 1000 among those with known DM before [16].
Te Global Burden of Disease Study estimated that, between
1990 and 2020, the number of people aged ≥50 years who
were blind from DR increased by 50% while the age-
standardized prevalence of blindness due to DR increased
by 15%. In Sub-Saharan Africa, the corresponding fgures
were 17% and 26%, respectively [17].

Recently, researchers have noted the signifcant role of
quality of life (QoL) in the management of diabetes. Most
studies investigating DR and QoL are from high-income
countries and the questionnaires designed accordingly.
Tus, they are not usually appropriate for all populations.

Diferent studies from around the world published in-
consistent results on the QoL among patients with diabetes.
A study assessing the impact of diabetic complications on
health-related QoL using the SF-36 QoL questionnaire noted
that DR had no efect on patients’ QoL [18]. However, in
a study aimed at assessing the efect of DR on QoL using the
26-domain retinopathy dependent QoL questionnaire, it was
reported that vision loss due to DR had a signifcant impact
on patients’ QoL [19]. A study conducted in India assessing
health-related and vision-related quality of life among pa-
tients with DR using the National Eye Institute 25-Item
Visual Function Questionnaire concluded that QoL was
worse in DR than in non-DR patients [20].

Several studies have reported a reduction in the vision-
related quality of life in persons with DM and DR. However,
little is known about the QoL of diabetics and specifcally DR
patients in Sub-Saharan Africa as well as in Kenya. To fll this
gap, our study sought to use the WHO-PBD/VF-20 ques-
tionnaire which has been reported to be superior to most
VRQoL questionnaires because it considers the mental and
social impact as well as the vision-related activities [21].
VF-20 addresses 20 aspects of visual function grouped into
11 dimensions and 4 subscales. Te WHO-PBD/VF-20
questionnaire has been validated for use in Kenya [22].

Understanding the VRQoLmaybe important in assisting
clinicians to manage DM and DR patients from a holistic
point of view as well as guide policy makers and other
stakeholders including patient support groups on national
comprehensive diabetes care. In this regard, our aim was to
investigate the VRQoL among people living with diabetes

attending the Diabetes and Eye Clinics at the Kenyatta
National Hospital using the WHO-PBD/VF-20
questionnaire.

2. Materials and Methods

2.1. Study Setting and Design. Kenyatta National Hospital
(KNH) is in Nairobi, and it is the main national referral
centre. Tis study was performed at the Diabetes and En-
docrinology Centre of Excellence (diabetes clinic) as well as
at the Eye Clinic in KNH.Te diabetes clinic has a catchment
population of over 3000 and the eye clinic over 300.Tis was
a hospital-based analytic cross-sectional study conducted
from 1st December to 31st December 2020.

2.2. Sampling Strategy and Recruitment. Te minimum
sample size for this study was derived from a previous study
conducted in Nakuru using WHO/PBD-VF-20 question-
naire validated for use in Kenya [22]. Eligible participants
were defned as those with either type 1 or type 2 DM for at
least 5 years from the time of diagnosis. Participants in-
cluded were aged 18 years and above, with or without di-
abetic macular oedema. A purposive consecutive sampling
method was used, and we recruited 102 participants. Ex-
cluded from this study were diabetic patients with mental
illness, gestational diabetes, as well as those with other vi-
sually impairing ocular morbidities such as glaucoma, ret-
inal vascular occlusions, and optic neuritis.

In the diabetes clinic, patients with DM and fundus
photographs indicating no DR were enrolled; meanwhile,
those with DR were referred to the eye clinic for confr-
mation of retinopathy by a vitreoretinal specialist before
enrollment.

2.3. Data Collection. Participants’ blood pressure was
measured upon arrival and their medical data on diabetes
mellitus recorded from their fles (duration of diabetes
mellitus and latest glycated haemoglobin). Te history of the
course of microvascular complications such as the presence
of hypertension was assessed. Best presenting visual acuity
was determined for all participants using the E-charts for
distant and near vision in a well-illuminated room. Te
distant E-charts were placed at 6metres and the near E-
charts at 40 cm.

In the eye clinic, slit-lamp examination was performed
for all eligible participants to assess for the presence of
cataract. Pharmacologic dilation of the participant’s pupil
was done using one drop of tropicamide 1%. Slit-lamp
biomicroscopy, with a 90 dioptres lens, was used to di-
agnose diabetic retinopathy and diabetic macular oedema,
which was then confrmed by the vitreoretinal specialist. Te
presence of dry eye syndrome was also assessed for all
participants in both clinics using Schirmer’s test strips and
artifcial tears only (Schirmer’s test 1).

In the eye clinic, following confrmation of the presence
of diabetic retinopathy, grading for each eye was done using
the Early Treatment Diabetic Retinopathy Study (ETDRS)
grading system. We assumed that patients’ VRQoL will be
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driven by the worse eye with respect to diabetic retinopathy
status. Diabetic macular oedema was defned as the presence
of retinal thickening or hard exudates in the posterior pole
within 500mm of the fovea. Patients were with diabetes with
any retinal thickening within 1/3 disc diameter (DD) of the
centre of the macula, hard exudates within 1/3DD of the
centre of macula with adjacent thickening, and retinal
thickening ≥1DD of the centre of the macula.

In the diabetes clinic, all eligible participants had two
fundus photographs taken per eye by a trained and
validated technician using a nonmydriatic digital retinal
camera (model CR-2AF). Tese images were digitally
stored in a software. Te assessment of cataract in this
clinic was performed using the same camera. Participants
were interviewed face-to-face by the principal in-
vestigator. Information was collected on demographic
data, education, and employment status. For those who
did not understand English, a translator was assigned to
them. Te WHO/PBD-VF-20 questionnaire was ad-
ministered over a period of 15 minutes. We created
a pictorial card illustrating scales 1 to 5 to help partic-
ipants answer the WHO-PBD-VF-20 questionnaire.

2.4. Data Entry and Analysis. Data entry was done using
Microsoft Excel and any inconsistency was corrected.
Descriptive statistics was displayed using tables and
fgures. Te descriptive data included the sociodemo-
graphic data, medical and ocular data, and VRQoL mean
scores. Where data approximated a normal distribution,
means and standard deviations were reported. Fre-
quencies were reported with percentages and p values.
Te results of the student t-test comparing the mean
score VRQoL between those with DR to those without
DR were displayed in the same table, and p value <0.05
was considered statistically signifcant. We stratifed the
participants by degree of DR (using the ETDRS system)
and tested for a linear trend of worsening VRQoL scores
from baseline to the more advanced degrees of DR using
the one-way ANOVA and post hoc tests. We conducted
the analysis using the patient’s worse eye in order to
assess the association between ETDRS grades and QoL
scores. We performed a multivariate analysis for all
patients’ overall eyesight rating adjusting for possible
confounders such as age, sex, diabetic macula oedema,
best presenting visual acuity, presence of cataract, dry
eye syndrome, and duration of DM. Te criteria used for
explaining for good overall eyesight (mean score <3) and
low overall eyesight (mean score ≥ 3) were based on the
cut-of points for question 1 from the VFQ-20 ques-
tionnaire. Using the forward selection, a threshold of p �

0.10 from univariate analysis was considered.

2.5. Ethics Statement. Ethical approval was obtained from
the University of Nairobi Ethics and Research Committee,
Kenyatta National Hospital (reference number: P356/07/
2020), and the Kenyatta National Hospital administration.
We obtained a written informed consent from all the par-
ticipants. Participants and researchers’ safety was ensured by

adhering to the COVID-19 measures. Participants with DR
were referred to a vitreoretinal (VR) specialist for confr-
mation of diagnosis and treatment.

3. Results

We studied 100 participants, 50 with DR and 50 without DR.
Among those with DR, only 12 participants were diagnosed
with diabetic macule oedema (DME) (Figure 1). Te mean
age of participants with DR was 58.7 years and those without
DR was 61.1 years (p � 0.369). Most participants with DM
(61%) and DR (66%) were females (Table 1). HbA1c was
documented in 59% of participants (Table 2). Among pa-
tients with DR, majority were diagnosed with mild NPDR
and a minimum number with severe NPDR. Patients with
sight-threatening diabetic retinopathy received treatment in
the form of anti-VEGF, laser photocoagulation, and/or
vitrectomy (see supplementary table).

Te composite VRQoL mean score for participants with
DR was 33.4 (SD 11.5) while that of participants without DR
was 26.9 (SD 4.7). For all the domains, participants with DR
had signifcantly worse (higher) mean scores than those
without DR (Table 3).

Te trends in VRQoL mean score among participants
with DR with diferent ETDRS grades using the better and
worse eyes were similar. Using the worse eye, the VRQoL
mean scores for the 4 domains increased with advanced DR
with PDR having the highest mean scores and mild NPDR
the lowest. Te overall self-rating eyesight mean score (SD)
for participants with PDRwas slightly higher than those with
mild NPDR (3.3 [0.8]; 2.2[0.5]). Te VRQoL mean score
(SD) for general functioning was highest among participants
with PDR when compared to those with mild NPDR (23.6
[12.4] vs. 15.7 [3.8]) (Figure 2).

Marital status, BPVA, presence of cataract, and dry eye
syndrome had statistically signifcant association with the
diabetic retinopathy status (Tables 1 and 2). On multivariate

102 participants

DR Clinic (Wed & Fri)

Exclude n=2
1 NVG

1 Gestational
Diabetes

With DR
n=50

Without DR
n=50

DME
n=12

Figure 1: Result fowchart of participants attending the medical
and eye clinics. DR: diabetic retinopathy; DME: diabetic macular
enema; NVG: neovascular glaucoma.
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Table 1: Participants’ sociodemographic characteristics in relation to diabetes status at diabetes and eye clinics (N� 100).

Characteristics N (%)

People with
DR (N� 50)

People without
DR (N� 50) Crude OR

(95% CI) p valueMean
(95% CI),
n (%)

Mean
(95% CI),
n (%)

Age (in years)
≤30 1 (1.0) 1 (2.0) 0 (0.0) —

0.605

31–40 6 (6.0) 2 (4.0) 4 (8.0) 0.7 (0.1–4.7)
41–50 14 (14.0) 9 (18.0) 5 (10.0) 2.5 (0.6–10.3)
51–60 27 (27.0) 12 (24.0) 15 (30.0) 1.1 (0.3–3.6)
61–70 33 (33.0) 18 (36.0) 15 (30.0) 1.7 (0.5–5.2)
>70 19 (19.0) 8 (16.0) 11 (22.0) Reference

Sex
Male 39 (39.0) 17 (34.0) 22 (44.0) 0.7 (0.3–1.5) 0.306Female 61 (61.0) 33 (66.0) 28 (56.0) Reference

Marital status
Single 10 (10.0) 9 (18.0) 1 (2.0) 14.1 (1.5–137.3)

0.023Married 72 (72.0) 34 (68.0) 38 (76.0) 1.4 (0.5–1.0)
Divorced 18 (18.0) 7 (14.0) 11 (22.0) Reference

Education
No formal schooling 9 (9.0) 4 (8.0) 5 (10.0) 0.6 (0.1–4.3)

0.927Primary school 21 (21.0) 12 (24.0) 9 (18.0) 1.2 (0.4–3.9)
Secondary 41 (41.0) 19 (38.0) 22 (44.0) 0.8 (0.3–2.1)
Tertiary school 29 (29.0) 15 (30.0) 14 (28.0) (Reference)

Employment
Salaried 24 (24.0) 9 (18.0) 15 (30.0) 0.6 (0.03–10.8)

0.122Self-employed 46 (46.0) 21 (42.0) 25 (50.0) 0.8 (0.05–14.2)
Retired 14 (14.0) 11 (22.0) 3 (6.0) 3.7 (0.2–77.6)
Unemployed 16 (16.0) 9 (18.0) 24 (48.0) (Reference)

Table 2: Participants’ ocular and medical characteristics in relation to diabetes status at diabetes and eye clinics (N� 100).

Characteristics N (%)
People

with DR (N� 50)
People

without DR (N� 50) p value
n (%), mean (SD) n (%), mean (SD)

BPVA
Normal (≥6/12) 63 (63.0) 31 (62.0) 32 (84.0)

0.031
Mild (<6/12 to 6/18) 13 (13.0) 10 (20.0) 3 (6.0)
Moderate (<6/18 to 6/60) 10 (10.0) 5 (10.0) 5 (10.0)
Severe (<6/60 to 3/60) 1 (1.0) 1 (2.0) 0 (0.0)
Blindness (<3/60) 3 (3.0) 3 (6.0) 0 (0.0)

Presence of cataract (n� 43)
Unilateral 6 (14.0) 03 (50.0) 03 (50.0) 0.008
Bilateral 37 (86.0) 25 (67.6) 12 (32.4) 0.024

Presence of DES
Yes 81 (81.0) 47 (94.0) 34 (68.0) 0.002No 19 (19.0) 3 (6.0) 16 (32.0)

Spectacles use
None 73 (73.0) 38 (76.0) 35 (70.0)

0.648
Distant correction only 8 (8.0) 2 (4.0) 6 (12.0)
Near correction only 8 (8.0) 2 (4.0) 6 (12.0)
Near correction only 9 (9.0) 4 (8.0) 5 (10.0)
Distant and near correction 10 (10.0) 6 (12.0) 4 (8.0)

Duration of DM (years), mean (SD) 100 113.6± 6.9 13.7± 6.2 0.928
Latest HbA1c (g/dl), mean (SD) 59 9.1± 3.5 7.5± 3.0 0.072
BPVA: best presenting visual acuity, VA: visual acuity, DM: diabetes mellitus, HbA1c: glycated haemoglobin, and LogMAR: logarithm of minimum angle of
resolution.
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analysis, the presence of DR, distance vision impairment,
and the presence of DME were statistically associated with
low overall QoL among all participants (Table 4).

4. Discussion

In our study, we found that the overall vision-related quality
of life (VRQoL) among patients with DR was signifcantly
poorer than those without DR using VF-20 questionnaire.
Tis result was evident in all the four subscales of the VF-20
questionnaire with general functioning being the most af-
fected followed by psychosocial functioning and visual
symptoms. Patients’ general vision perception was the least
afected. Although our patients with DR perceived their
overall eyesight as good, they still had difculties in per-
forming some daily activities. As regards patients’ psycho-
social status, some were worried about losing their sight,

being a burden to others and being hesitant to participate in
social gatherings. Similar results were documented in
a previous study in India [20]. In contrast to a study byWolf
et al, the DM patients even without DR did not have any
signifcant difculty in seeing diferent colours [23]. As
regards visual symptoms, we explored perceived ocular
discomfort and difculty seeing because of glare from bright
light. Tis ocular discomfort had a signifcant impact on
daily life of patients with DR when compared to those
without DR. Contrary to Polack et al., our participants were
able to report a signifcant efect of glare on their vision [22].
Tis discrepancy could be due to variations in study pop-
ulation and settings.

We also found that VRQoL in the patient’s worse eye be-
came poorer with increasing severity of the ETDRS grading.
Using the better or the worse eye, patients with PDR had
a signifcantly poorer perception of their general functioning
followed by their psychosocial and visual symptoms. A study on
the efect of DR and its severity on health-related quality of life in
a population-based sample of Latinos with type 2 DM using the
NEI VFQ-25 obtained similar results [24]. With the better eye,
we noted that although the VRQoL again worsened with in-
creasing severity, patients with no apparent DR had a poorer
VRQoL when compared to those with mild NPDR.Tis was an
unexpected, rare fnding. In the multivariable analyses per-
formed using general vision subscale as dependent variable in
a binomial logistic regression model, higher mean scores were
signifcantly associated with the presence of DR, distance vision
impairment, and the presence of DME. Our results were
comparable to those reported in a study conducted in India and
in the USA, respectively, using the NEI VFQ-25 questionnaire
[20, 23, 25].

Potential limitations of this study included patients’
undetermined psychological status including the fear of
being infected with COVID-19 while answering the ques-
tions might have afected the accuracy of answers, but the
researcher had no means to control it. It is also important to
note that we could not assess the efect of HbA1c on patients’
perception of their general vision because of missing data in
about a half of the patients.

Table 3: Vision-related quality of life mean scores among patients attending the diabetes and eye clinics.

Subscales of WHO-PBD_VF-20 questionnaire DR (n� 50),
mean (SD)

No DR (n� 50), mean
(SD) p value

Overall self-rating 2.6 (0.7) 2.2 (0.4) <0.001
General functioning 18.0 (7.6) 14.7 (3.3)

0.005
Distance vision difculty 7.7 (3.5) 6.0 (1.4)
Near vision difculty 7.7 (3.1) 6.4 (1.7)
Role limitations 1.5 (0.8) 1.2 (0.5)
Colour vision difculty 1.1 (0.6) 1.0 (0.0)

Psychosocial 6.7 (2.6) 5.3 (1.0)

<0.001Mental well-being 3.9 (1.4) 3.2 (1.0)
Social functioning limitations 1.5 (0.8) 1.1 (0.2)
Dependency 1.3 (0.7) 1.0 (0.1)

Visual symptoms 6.1 (1.5) 4.8 (1.2)

<0.001Light/dark adaptation 2.2 (0.8) 1.6 (0.6)
Ocular pain/discomfort 2.0 (0.5) 1.6 (0.5)
Glare 1.9 (0.8) 1.6 (0.6)

WHO-PBD VF-20 questionnaire: World Health Organization Prevention of Blindness and Deafness Visual Function-20 Questionnaire.

2.2 2.5 3.5 3.3
5.6 5.6
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Figure 2: Graph illustrating VRQoL scores by ETDRS grades using
patients’ worse eye, Eye CLINIC, Kenyatta National Hospital. DR:
diabetic retinopathy; NPDR: nonproliferative diabetic retinopathy;
PDR: proliferative diabetic retinopathy; VRQoL: vision-related
quality of life.
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5. Conclusion

In summary, quality of life was signifcantly lower in diabetics
withDRwhen comparedwith thosewithoutDRwithmaximum
efect seen on general functioning, psychosocial, visual symp-
toms, and general vision. Quality of life decreased with in-
creasing severity of DR in the presence of DME and with
distance vision impairment.

Te results of this study are relevant because they dem-
onstrate for the frst time in our setting the negative infuence of
DR on patients’ overall quality of life. Health professionals
should be aware that quality of life is one of the primary ob-
jectives of diabetes treatment. Apart from the benefts in terms of
visual outcomes, early identifcation and treatment of patients
with DR would have a positive impact on the diferent di-
mensions of the patient’s quality of life. However, the potential
impact of the early diagnosis and treatment of DR on quality of
life deserves the performance of specifc intervention studies to
address this issue. We also believe that there is a need for ad-
ditional studies to conduct a linguistic and psychometric vali-
dation of new measures of quality of life and treatment
satisfaction and to develop measurement tools that would allow
the assessment of the impact of DR treatments on the patients in
Kenya.
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