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Abstract

Diabetic retinopathy has been regarded as the most
common cause of visual loss, and diabetes mellitus
is also known as an important risk factor for cata-
ract. The present study aimed to detect the risk fac-
tors and complications of cataract in type two dia-
betic patients in Taif city. A retrospective study was
done from April 2019 to April 2020 at the diabetic
tertiary care hospital in Taif city. Medical records of
110 diabetic patients were reviewed. A predesigned
checklist was prepared to collect demographic data,
data about diabetes mellitus, and data about cata-
ract and its risk factors and complications. Of the
studied patients, 86.4% had DM type 2, 63.6% had
a DM duration more than 10 years, 50% were using
antihyperglycemic agents as DM medication, 87.3%
reported that they were committed to the medication
used, and 50.9% had HTN. About half of the partici-
pants (49.1%) were exposed to the sun, and 65.5%
reported exposure to radiations.. About 45% of the
participants (45.5%) reported that they had a fam-
ily history of cataract, of whom 77.6% reported that
those having cataract were 1st degree relatives.

Conclusion: Long duration of DM, no commitment
to medication, radiation exposure and aging were
risk factors for cataract in diabetic patients. Diabetic
patients should be continuously evaluated by an
ophthalmologist.
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Introduction

Cataract is the primary cause of blindness worldwide
[1]. It is defined as a decrease in the transparency of
the crystalline lens and can be further differentiated into
nuclear, cortical, or posterior subcapsular cataract (PSC)
[2]. Diabetes mellitus has been reported as the most
critical factor causing visual loss. Among the various
complications of diabetes mellitus in the eyes, diabetic
retinopathy has been regarded as the most common
cause of visual loss [3]. Diabetes mellitus is also known
as an important risk factor for cataract [3].

In a study performed to quantitatively evaluate the
prevalence and risk factors of cataracts in Korean patients
with type 2 diabetes mellitus, the duration of diabetes was
the most significant risk factor for cataracts in patients with
diabetes [3]. This finding indicates that the accumulated
effect of hyperglycemia is related to lens transparency in
patients with diabetes [3].

Another study done in the UK on newly diagnosed diabetes
patients (240 years) found that diabetes is associated with
an approximately two-fold increased detection rate of
cataract. The risk of cataract associated with diabetes is
highest at younger ages [4]. Patients with diabetic macular
edema are at an increased risk for cataract as well as
patients with long-standing diabetes [4].

Another study done in 2004 in Iran showed that the age-
adjusted incidence rate of cataract was 20% greater
among insulin-treated than non-insulin-treated type 2
diabetes mellitus clinic attenders and it increased with
age [5]. Another study done in 2010 in India found that
mixed cataracts were more common than monotype ones
[6]. The prevalence of cataract was higher in women [6].
The risk factors for any type of cataract were increasing
age, macroalbuminuria and increasing glycosylated
hemoglobin; higher hemoglobin was the protective factor
[6]. The risk factors for nuclear cataract included increasing
age and high serum triglyceride [6]. For cortical cataract,
increasing age and poor glycemic control were the risk
factors; increasing hemoglobin was the protective factor [6].

For posterior subcapsular cataract, the risk factors included
increasing age, being of the female sex, employment
and duration of diabetes [6]. Tobacco smoking is also
associated with dysfunctional tear syndrome, cataracts,
and likely contributes directly to the development of
diabetes mellitus [7].

Previous studies have found that DM is associated with
early and rapid development of cataracts and diabetic
patients are more likely to have cortical and posterior
subcapsular cataracts [8]. Other studies found that the
presence of cataracts were significant factors contributing
to visual impairment and blindness in diabetics [9,10].

A study done in southern Saudi Arabia showed that the
prevalence of bilateral blindness <3/60 was 3.3% [11].
Cataract was the leading cause of blindness (58.6%);
followed by posterior segment diseases (20%), which

included DR (7; 3.3%) [11]. The prevalence of sight-
threatening diabetic retinopathy was 5.7%. Unlike in non-
diabetic eyes, choroidal thickness in diabetic patients
decreased following cataract surgery [12].

Another study was done in KSA in 2011 to estimate the
prevalence of visual impairment and identify its causes
and associated factors among the adult population
attending primary health care (PHC) centers in Aljouf
province, in northern Saudi Arabia. This study found that
the main cause among patients who had chronic disease
was diabetic retinopathy (39.1%) followed by cataract
(32.6%) [13].

Arecent Saudi study was done to determine the prevalence,
patterns and predictors of diabetes complications among
patients with type 2 diabetes. In those patients diabetic
retinopathy was found among 16.7% of them [14].

The aim of this study was to detect the risk factors and
complications of cataract in type two diabetic patients in
Taif city.

Subjects and methods

Study design: The present study was a retrospective
study.

Study duration: 1 year, from April 2019 to April 2020.
Study settings: This study was done at the diabetic tertiary
care hospital (King Abdelaziz Specialized Hospital (KASH)
in Taif city, Saudi Arabia.

Sampling methodology: Medical records of all diabetic
patients were reviewed. The inclusion criteria were both
genders of all ages who attended the diabetic centre of
KASH at the time of the study. The excluding criteria were
being non-diabetic patients, type 1 diabetic patients and
non-cataract patients of type 2 diabetic patients.

Tools of data collection: A predesigned checklist
was prepared to collect 3 sets of data from the medical
records:.1) demographic data age, gender, etc), 2) data
about diabetes mellitus, 3) data about cataract and its risk
factors and complications.

Statistical design: Data was collected and analysed
using the SPSS statistical program version 20. Qualitative
data was expressed as frequencies and percentages. Chi-
squared test was used to assess the relationship between
variables. A p-value of less than 0.05 was considered
significant.
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Results

In the present study, 87.3% of the participants were in the age group less than 20 years, 52.7% were females, and
96.4% were of Saudi nationality. Of the participants, 12.7% were smokers and 50% of the smokers smoked less than
10 cigarettes/day and 71.4% had a smoking duration of more than 5 years. About half of the participants (48.2%) had a
smoker as a family member and 25.5% were passive smokers (Table 1).

Table 1: Distribution of the studied patients according to their demographic characteristics, and smoking status

(No.110)
Variable Mo, (36)
Age
more thando S 4.5)
20-40 9 (8.2)
lessthan 20 oo (B87.3)
Gender
male 52 47.3)
female G2 52T
Mationality
Saudi 106 (96,45
non-Saudi 4 (3.6)
Smoking
M S5 8730
fes 14127
Mo. of cigarette\day (No.:14)
lessthanll cigarettes 7 B0
10-20 cigarettes 5357
more than 20 cigarsettes 20147}
Smoking duration
Soyears orless 4 (25.6)
morethanSyears 10714}
Smoker in family members
i ST ELE)
Ves 53 (48.2)
Passive smoking
i 22174.5)
YES 28 {25.5)
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Of the studied diabetic patients, 86.4% had DM type 2, 63.6% had a DM duration more than 10 years, 50%
were using antihyperglycemic agents such as DM medication, 87.3% reported that they were committed to the
medication used, and 50.9% had HTN. About half of the participants (49.1%) were exposed to the sun, and 65.5%
reported exposure to radiation (Table 2).

Table 2: Distribution of the studied patients according to DM type, duration, medication used, medication
commitment, exposure to radiation and sun and presence of HTN (No.110)

Variable Mo, (3a)
DM type

type (L) 15{13.a)
ype (2} a5 (564
Duration of DM

lessthanb years 19 017.3)
E-10 years 21 {1915
morethanlldyears T B3]
DM medication used

Antihyperglycemic agents S5 500

Insulin L2473
Lifestyle change 3(2.7)

medication commitment

[ 14127
Yes ga (B7.3)
Exposure to radiation

i 28 134.5)
YEs T2 655
SUN BXPosUre

Fi Lo (509
YEs Sdida 1)
if yes which time? {No.=54)

from7amtoldam 30 {556
fromllamtolpm 9ile 7
afterlpm SLE T
fromS pmuntil sunset (S
HTHM

Fii S4 491
YEs G (50,9
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About 45% of the participants (45.5%) reported that they had a family history of cataract, of whom 77.6% reported that
those having cataract were 1st degree relatives (Figure 1).

Figure 1: Distribution of the studied patients according to the presence of f
amily history of cataract, and the type of family relation with those having cataract in the family (No. =110)

80
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Percent
=

D -
family
history of
cataract
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20
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10

if yves which 15t degree 2nd degres
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- 22.4
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Of the participants, 66.4% had chronic headache, 30% had myopia, 25.5% had hyperopia, and 49.1% had previous

correction surgery (Table 3).

Table 3: Distribution of the studied patients according to the presence of chronic headache, myopia, hyperopia

and correction surgery (No. =110)

Variable Mo, (3:)
chronic headache

T 73 io6.d)
YES 37(33.8)
myopia or hyperopia

myopia 33 (300

hyperopia 28(25.5)
naon 459 {44.5)
COITection surgery

i S (50,9
YES 54 491
If ves what were the outcomes {(MNo.=54)

progress 33 (6l.1)
no difference 1o (29.6)
regress 593

According to the presence of eye complications, 40.9% of patients had difficulty in reading, 27.3% had difficulty in night
driving, and 34.5% had difficulty in seeing things correctly. Of them, 11.8% had poor vision, 6.4% had diplopia, 0.9% had
difficulty coordinating clothes, 54.5% had blurred vision, and 3.6% had lack of vision in the extremities (Table 4).
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Table 4: Distribution of the studied patients according to the presence of eye complications (No.=110)

Variable Mo, (3:)
Any difficulty in reading?

no 65 (59.1)
Ves 45 (4097
Any difficulty in night driving?

Mo B0 T2T
YES 30273
Any difficulty in seeing things correctly?

no 72 (E5.5)
YES 350345
Any poor vision?

Mo a7 (852
YES 120113
Any diplopia?

ho 103 (93.6)
YES T4l
Any difficulty coordinating clothes?

Mo =
Ves Li0.e;
Any blurred vision?

o 50 (45.5)
YES a0 545
Any lack of vision in the extremities?

no 106 (96.4)
Ves 4i3.a)

Figure 2 shows that of the studied diabetic patients, 14 (12.7%) were diagnosed with cataract.

Figure 2: Distribution of the studied patients according to the presence of cataract (No. =110)
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Of the cataract patients, 8.9% had difficulty in reading, 16.7% had difficulty in night driving, 18.4 had difficulty in seeing
things correctly, 23.1% had poor vision, 14.3% had diplopia, 18.3% had blurred vision, and 25% had lack of vision in the
extremities. None of the participants suffered difficulty coordinating clothes. Only (64.3%) of patients who suffered from
cataract had cataract surgery, of them 44.4% suffered eye erythema, 33.3% suffered eye itching and discharge, and
22.2% suffered haziness at the middle of their vision after surgery (Table 5).

Table 5: Distribution of the presence of eye complications among patients diagnosed with cataract (No. =14)

Variahle Mo, (%)

Any difficulty in reading?

YES 4 (3.9)

Any difficulty in night driving?

YEs S le. T

Any difficulty in seeing things correctly?

yes 7 (12.4)

Any poor vision?

YEs 312310

Any diplopia?

yes 1 {14.3)

Any difficulty coordinating clothes?

i 0 (0.0)

Any blurred vision?

Yes 11 {15.3)

Any lack of vision in the extremities?

Y5 125

Had cataract surgery

Mo 5 (35.7)

Yes o ied. 3

If you had a cataract operation, did you complain of any one of these

after the operation, choose all the right answers:
- Eyve erythema 4 {44 4}
- Eve itching 3033.3)
- Eve swelling 000
- Eve discharge 31(33.3)
- Hazinessatthe middle of thevision 2122.2)
- Loss ofvision completely 0 0.0

Table 6 shows that cataract prevalence was significantly higher among those with an age more than 40 years, those
having DM duration more than 10 years, among those having lifestyle change as a DM therapy, and among those with
no medication commitment (p=< 0.05). On the other hand, a non-significant difference was found between those having
cataract and those who had not according to their gender and DM type (p=> 0.05).

Table 7 shows that cataract prevalence was significantly higher among those who had exposure to radiation (p=< 0.05).

On the other hand, a non-significant difference was found between those having cataract and those have not according
to smoking, exposure to sun, presence of HTN, and family history of cataract (p=> 0.05).
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Table 6: Relationship between the presence of cataract and age, gender, DM type, duration, medication used,

and medication commitment

Variable cataract cataract ¥2 test p-value
Mo, (35) Me. (%)

Are

maore thandd 2 4y B 11.7s 0.003

20-40 TITT.E) 2 (22.2)

lessthan 20 S7 190.6) 294

Gender 0.82

male 45 188.5) 71135 0.04

famales 51 (87.9) R e

DM type 0.08

type il 11 (73.35 4 (26.7) 3.03

type (2) 25 (395 10 {105

Duration of DM 0.04

lezzthans years 12 {9475 1i5.3) I

5-10 yvears 21 {100 0007

maorethanllyears L7 (214} 1= {15.6)

DM medication used 0.014

antihypergycemic agents S0 (90.9) Sl 2.53

insulin 45 (536.5) 71135

Lifestyle change 1(33.3) 2 (66.7)

Medication commitment 0.006

Mo S ed.3) 5357 T.63

Yes a7 (9055 =N

N.B.: x2 =Chi-square test

Table 7: Relationship between the presence of cataract and smoking, exposure to radiation and sun, presence

of HTN, and family history of cataract

Variable Don't have cataract Have cataract

M. {75) Mo, (3a) 12 test p-value
Smoking
Mo BhE9.a) 10 (10.4) 302 0.05
Yes 107149 4 {2850
Exposure to radiation
Mo 27974 1iz&) 5.32 0.0z
ves B9 (81.9) 13 {181
SuUn exposure
no 49 (57.5) 7(125) 0.005 0.94
YEsS 47 (27 Til3)
HTM
Mo 49 (90,7 593 114 0.28
VEs 47 (83.9) =
Family history of cataract
no 55 (90.2) 6 (98] 103 0.31
Ves 41 (83.7) 2le 3

N.B.: x2 =Chi-square test
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Discussion

Cataract is the primary cause of blindness worldwide [1].
Diabetes mellitus is known as an important risk factor
for cataract [3]. A previous study was done in Abha city
in Saudi Arabia and demonstrated that retinopathy is a
common complication of diabetes in diabetic patients at
Abha and Aseer region and that the situation is no different
from other regions of Saudi Arabia [15].

The present investigation aimed to examine the risk
factors and complications of cataract on type 2 diabetic
patients in Taif city, Saudi Arabia. Cataract prevalence
was significantly higher among those with an age more
than 40 year, those having a DM duration more than 10
years, among those having lifestyle change as a DM
therapy, and among those with no medication commitment.
The duration of DM was reported to be a risk factor of
diabetic retinopathy in other studies [16]. Another study
demonstrated that cataract risk increased with increasing
diabetes duration for 10 years or more [17].

Other studies revealed that the longer duration of diabetes
was associated with increased frequency of both cortical
cataracts and cataract surgery [18].

In the present study, cataract prevalence was significantly
higher among those with an age more than 40 years.
This finding agrees with reports in an Indian study, where
greater age at baseline was a risk factor for cumulative
incidence and progression of most types of cataract [19].
The same was observed in other studies where risk factors
of cataract among type 2 diabetic included age [20]. On
the contrary, the risk of cataract associated with diabetes
is higher at younger ages in another study [21].

In the present study, a non-significant relationship was
found between the occurrence of cataract among the
studied patients and the presence of HTN. In a study done
in Sudan, the concurrent presence of chronic medical
disorders such as hypertension, ischaemic heart disease,
chronic kidney disease and dyslipidaemia amplifies the
risk for the development of microvascular sequelae [22].
And previous studies have found that 24.9% of type 2
diabetic patients had a 10-year cumulative incidence of
cataract surgery [23].

In a national study done in Jazan, SaudiArabia, neuropathy
was the most prevalent micro-vascular complication and
hypertension and obesity were very significant predictors
of diabetes complications [24].

Poor pupillary dilatation can be seen in diabetic patients
as the result of damage to pupillary parasympathetic
supply and elevated prostaglandin levels [25]. This means
that pupil dilation is also a problem for these patients. The
effects of DM on the ocular surface include neurogenic
effects (subbasal nerve abnormalities) and impaired
corneal stem cell and epithelial cell division, which can
resultin keratoepitheliopathy and leads to corneal epithelial
defects/abrasions, which may heal slowly [26,27].

ORIGINAL CONTRIBUTION

It has also been shown that corneal endothelial cell loss

is higher in people with diabetes than in non-diabetics
[23,28]; this means that routine evaluation of diabetic
patients using specular microscopy is recommended.
Moreover, surgeons should take greater care to reduce
endothelial stress during surgery [29].

In the present study, cataract patients had complications
such as difficulty reading (40.9%), difficulty night driving
(27.3%), difficulty seeing correctly (34.5%), poor vision
(11.8%), diplopia (6.4%), lack of peripheral vision
(3.6%) and difficulty coordinating clothes (0.9%). Other
complications were lack of extremities vision (25%), poor
vision (23.1%), difficulty seeing correctly (18.4%), blurred
vision (18.3%), difficulty night driving (16.7%), diplopia
(14.3%) and difficulty reading (8.9%).

Progression of retinopathy after cataract surgery is
another problem in diabetic patients [30]. The duration and
complexity of cataract surgery are the main risk factors for
progression of retinopathy [31]; it is therefore important to
reduce the time and complexity of the surgery.

Among patients who did cataract surgery the most
common complications were erythema (44.4%), eye
itching (33.3%), discharge (33.3%) and haziness at the
middle of the vision (22.2%).

A study done in Turkey reported that patients with diabetes
have multiple issues to be evaluated preoperatively,
perioperatively and in the postoperative period and these
patients can, like other cataract patients without diabetes,
recover excellent vision [32].

Limitations

Limitations of the present study were the small sample size
and some difficulties related to the administrative aspects
to collect data from medical records at the studied center.

Conclusion

Of the studied diabetic patients, 12.7% were diagnosed
with cataract. Cataract prevalence was significantly higher
among those with an age more than 40 years, those
having a DM duration more than 10 years, among those
having lifestyle change as a DM-therapy and among those
with no medication commitment. Cataract prevalence
was significantly higher among those who had exposure
to radiation. Diabetic patients should be continuously
evaluated by an ophthalmologist. The study calls for future
longitudinal studies to identify modifiable risk factors that
could prevent or delay cataract formation.
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