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Abstract

Background: In Bangladesh, where diabetes affects millions of adults,
understanding the refractive status of diabetic patients is vital for improving
eye care and preventing avoidable vision loss.

Aim: To assess the refractive status of diabetic patients by identifying the
prevalence and types of refractive errors and evaluating their association
with blood glucose levels. Additionally, it seeks to determine the impact
of diabetes on visual acuity and the effectiveness of refractive correction.

Methods: This cross-sectional study at BMU's Ophthalmology Department
assessed refractive status in 200 adult diabetic patients (simple random
sampling). Diabetic status was biochemically confirmed. Refractive errors
were measured via objective and subjective techniques, followed by best-
corrected visual acuity. Diabetic control was recorded. Data was analyzed
using SPSS 26, employing descriptive statistics, correlation, and linear
regression. Results: Among the 200 diabetic patients studied, 53.5% were
male and 46.5% female. The most frequent visual complaint, 58.5%, was
blurred vision for both near and distance. Notably, 62% of participants
exhibited poor glycemic control. Simple myopia was the predominant
refractive error in both right 41.5% and left 42.5% eyes, followed by
hyperopia 37.5% and 36.5%. A strong positive correlation was found
between myopia and nuclear sclerosis r=0.73, with regression analysis
indicating that 52% of nuclear sclerosis variability was explained by
myopia. Significantly, 14.5% of right eyes and 13.0% of left eyes showed
no visual improvement after refractive correction, suggesting co-existing
diabetic ocular pathology.

Conclusion: The findings of this study will help to identify high burden
refractive errors in diabetic patients. Simple myopia and hypermetropia
are utmost common and related with diabetic and lens changes. Numerous
patients had compacted their visual acuity despite improvement, signifying
basic diabetic eye complications. These findings highlight the necessity for
regular refractive assessments as portion of diabetic eye care to allow early
detection and recover visual outcomes in this helpless group.
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Introduction

Bangladesh faces a serious public health issue. Over 13 million people,
about 10% of adults, have diabetes [1]. Diabetes changes the lens osmotically
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and causes refractive shifts that often go unnoticed [2].
Diabetic retinopathy and cataract are well known [3,4].
However, refractive errors like myopia, hyperopia, and
astigmatism also impair vision. Assessing these errors is
important to understand the refractive status of diabetic
patients.

Globally, uncorrected refractive errors affect over 2 billion
people. In South Asia, rates exceed 40%, especially in urban
and diabetic groups [2,7]. In Bangladesh, 42.7% of adults
have refractive errors: 22.1% myopia, 20.6% hyperopia,
and 32.4% astigmatism [20]. In rural Sirajganj, 62% have
presbyopia, and only 13% wear spectacles [21].

Refractive errors in diabetic populations show distinct
patterns. Indian research reports a 60% prevalence of refractive
errors in Type 2 diabetics over 40, with astigmatism (47.4%),
hyperopia (39.7%), and myopia (19.4%). Higher glycemic
levels were strongly associated with myopia (OR 4.15) and
astigmatism (OR 2.01) [22].

Lens opacity, especially nuclear sclerosis, is closely linked
to myopic shifts. Our findings support this, showing a strong
positive correlation between myopia and nuclear sclerosis
(r=0.73, R*=0.52). Myopia may offer some protective
effect, possibly due to biomechanical properties of the eye.
This indicates a complex refractive and structural interplay in
diabetic eye health [23].

In our study at BMU, we examined 200 diabetic patients.
About 41-42% had simple myopia, 36-38% had hyperopia,
and over 50% had both near and distance vision impairment.
Poor glycemic control was seen in 62%, and 14-15% of
eyes failed to improve with refractive correction, suggesting
underlying ocular pathology. These findings highlight the
need for thorough refractive and structural assessments,
supporting our study aim [1,6].

Diabetes mellitus (DM) is a global health crisis with a
rapidly rising prevalence [8]. The International Diabetes
Federation (IDF) estimated that over 537 million adults had
diabetes in 2021, a number projected to grow substantially [9].
Much of this burden lies in low- and middle-income countries,
especially across Asia, where the Indian subcontinent is a
major epicenter [9]. Bangladesh, a densely populated South
Asian country, faces a rapid increase in diabetes prevalence,
emphasizing the urgent need for effective prevention and
management [11].

Diabetic retinopathy (DR) is a leading cause of preventable
blindness in working-age adults worldwide [12]. Diabetes
also accelerates cataract formation, especially nuclear
cataracts, which further impairs vision [13]. Poor glycemic
control and long diabetes duration are key risk factors for
these complications [14].

While DR and cataract receive most attention, refractive
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changes are also common in diabetic patients and can signal
early ocular involvement [15]. Blood glucose fluctuations
alter the lens’s refractive index, causing transient myopic
shifts during hyperglycemia or hypermetropic shifts after
rapid glucose reduction [16]. Chronic hyperglycemia can
lead to permanent refractive changes, including myopia,
hypermetropia, astigmatism, and earlier presbyopia [17].
Identifying and correcting these errors is vital for improving
vision and quality of life in diabetic patients [18].

In the Indian subcontinent, where diabetes is highly
prevalent, studies on refractive status and its links with
systemic diabetic parameters are still limited [19]. Existing
research often focuses on diabetic retinopathy or cataract,
leaving gaps in understanding refractive changes, their
relationship with glycemic control and diabetes duration,
and the effectiveness of refractive correction in Bangladeshi
patients, especially at BMU [24]. Localized data like these
can enhance clinical practice, improve screening, and support
better ocular management in this region.

This study aims to assess the refractive status of diabetic
patients at BMU by determining the prevalence and types of
refractive errors and their associations with blood glucose
levels. It will also evaluate the impact of diabetes on visual
acuity and the effectiveness of refractive correction. The
findings will provide valuable insight into diabetic ocular
manifestations in Bangladesh and help inform better clinical
care.

Methodology

This cross-sectional study was conducted at the
Ophthalmology Department of BMU to assess the refractive
status of adult diabetic patients. We recruited 200 diabetic
patients of both genders who required refractive error
correction, selected through simple random sampling.
Diabetic status was confirmed using biochemical tests and
clinical examination. Patients were excluded if they had
significant ocular pathology unrelated to diabetes, a history of
ocular trauma, or previous eye surgery affecting their vision.
We used a structured, pretested data collection form to record
demographic information, duration of diabetes, glycemic
control status, and detailed refractive measurements.
Glycemic control was determined by each patient’s most
recent fasting blood glucose levels, with uncontrolled
diabetes defined according to national guidelines. Refractive
errors were measured using standard objective and
subjective refraction techniques, followed by best-corrected
visual acuity testing. Comprehensive slit-lamp and dilated
fundus examinations were performed to detect diabetic eye
complications and other anterior or posterior segment issues.
Data was analyzed using Statistical Package for the Social
Sciences (SPSS) version 26. We used descriptive statistics
(frequencies, percentages, means, and standard deviations)
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to summarize sociodemographic, clinical, and refractive
data. Correlation and linear regression analyses assessed the
relationship between myopia and nuclear sclerosis.

Results

In the results segment we point the demographic features
of the study population, the prevalence and forms of refractive
errors detected, and their relations with diabetic control and
diabetic duration. Important results are presented in the
manuscript, added by data tables and figures for complete
design and deeper understanding.

Table 1: Distribution of participants by type of vision decreases
complaint and diabetes conditions (N=200).

Gender Frequency | Percentage
Male 107 53.5
Female 93 46.5

Vision Decrease
Decrease near and distance vision in

both eyes 117 58.5
Decrease near vision in both eyes 59 29.5
Decrease distance vision in both eyes 24 12
Diabetes Conditions

Controlled 76 38
Uncontrolled 124 62

Table 1 shows among the 200 diabetic patients, 53.5%
were male and 46.5% were female, indicating a slightly
higher male predominance. In terms of visual complaints, the
majority 58.5% experienced both near and distance vision
reduction, followed by 29.5% with only near vision loss and
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12% with distance vision loss alone. Regarding glycemic
control, 62% of the participants had uncontrolled diabetes,
while only 38% maintained controlled blood glucose levels.

Table 2 expresses the largest proportion of diabetic
patients had been living with the condition for 1-5 years
34.5%, followed closely by those with 6-10 years of diabetes
32.5%. Only a small fraction 3.5% was newly diagnosed <I
year, and long-standing diabetes >20 years was present in just
4.5% of the cohort.

Table 2: Distribution of Duration of suffering in diabetes among the
participants.

Age Frequency Percentage
<1 Years 7 3.5

1-5 Years 69 34.5
6-10 Years 65 325

11- 15 Years 34 17
16-20 Years 16 8

220 Years 9 4.5

Table 3 illustrates the most common refractive errors
among diabetic patients were simple myopia (right eye:
41.5%, left eye: 42.5%) and hypermetropia (right eye: 37.5%,
left eye: 36.5%). Compound and mixed forms of astigmatism
with presbyopia were also frequently observed, particularly
compound hyperopic astigmatism with presbyopia (right
eye: 19.0%, left eye: 18.0%). A notable percentage of
patients (14.5% in the right eye, 13.0% in the left eye) did not
experience vision improvement after refraction, indicating
possible underlying diabetic ocular complications beyond
refractive error.

Table 3: Distribution of Refractive Condition in Right and Left eye of the patients suffering in diabetes Conditions.

Frequency

Conditions

Myopia 83
Hypermetopia 75
Mixed astigramtism 5
Vision was not improved after refraction 29
Only Presbyopia 8
Mayopic astigmatism with presbyopia

Compound myopic astigmatism 19
Myopia astigmatism with presbyopia 32
Simple myopia with presbyopia 32
Hyperopic astigmatism with presbyopia

Compound hyperopic astigmatism with presbyopia 38
Hyperopic astigmatism with presbyopia 7
Simple Hyperopic with presbyopia 30

(a) Right Eye

(b) Left Eye

Percentage Frequency Percentage
415 85 425
375 73 36.5

25 7 35
14.5 26 13
4 9 45
9.5 19 9.5
16 33 16.5
16 33 16.5
19 36 18
35 10 5
15 27 13.5
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Figure 1 shows the analysis revealed a strong, positive,
and statistically significant correlation between myopia and
nuclear sclerosis (r = 0.73). The linear regression equation (y
=3.9333x — 104.57) indicates that as the severity of myopia
increases, the grade of nuclear sclerosis also rises, with each
one-unit increase in myopia corresponding to an average
3.93-unit increase in nuclear sclerosis. The coefficient of
determination (R? = 0.52) suggests that approximately 52%
of the variability in nuclear sclerosis can be explained by
variations in myopia.

50
45
40
35
30
25
20
e = r=0.73*
10 y = 3.9333x - 104.57
5 R2 = 0.52

6]
31 36 41

Nuclear Sclerosis

Myopia

Figure 1: Correlation and regression between the Myopia and
nuclear sclerosis. Here, ** represents 1% level of significance.

Discussion

This study provides a detailed assessment of refractive
errors and their associations with diabetes control among
diabetic patients attending BMU. Our findings highlight a
substantial burden of refractive errors in this cohort, with
simple myopia and hypermetropia being the most common
types in both eyes. Nearly 42% of patients had myopia and
37% had hypermetropia, and compound astigmatism with
presbyopia was also prevalent. These findings align with
global patterns, where refractive errors remain a leading
cause of visual impairment' and are notably higher in diabetic
populations [2].

The demographic profile showed a slight male
predominance 53.5%, and most patients experienced both
near and distance visual complaints, supporting the idea that
diabetic lens changes and metabolic instability contribute to
significant refractive fluctuations [1, 5, 16]. This was further
supported by our observation that 62% of the patients had
uncontrolled diabetes, suggesting that hyperglycemia plays
a critical role in refractive instability and visual complaints
[11, 14]. Poor glycemic control has been consistently linked
with increased risk of refractive changes and progression of
diabetic ocular complications in prior research [18] especially
as osmotic changes in the lens during hyperglycemia can
cause transient myopic shifts [16, 22].
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The present findings also revealed that a notable proportion
of patients 14.5% right eye; 13.0% left eye did not show visual
improvement with refractive correction. This indicates the
presence of other diabetic ocular pathologies such as diabetic
maculopathy or early lens opacity beyond refractive errors
alone. Similar observations have been reported by Golubovik
etal. [23] and Ivanescu et al. [12], who described a substantial
overlap between diabetic retinopathy, cataract formation, and
unpredictable refractive status. Moreover, the strong positive
correlation between myopia and nuclear sclerosis (r=0.73,
R2=0.52) supports the well-documented pathophysiological
link between lens opacification and myopic shift [13, 15].
This agrees with findings by Gurav et al. [22] who noted
that hyperglycemia and lens opacity contribute to increased
myopia in diabetic patients, while Tang et al. [7] and Morgan
& Rose [23] also observed similar age and diabetes-related
refractive patterns.

In our cohort, most patients had a history of diabetes
between 1 and 10 years, with only 4.5% having diabetes for
>20 years. This relatively shorter duration might explain
the lower rates of advanced diabetic retinopathy and its
direct impact on refractive status. Nevertheless, the findings
still highlight the progressive nature of diabetic ocular
complications and the need for early intervention. Our results
are consistent with prior observations that refractive errors
worsen with both increasing diabetes duration and poor
glycemic control [20, 21].

This study underscores the importance of comprehensive
ocular assessments in diabetic care that include careful
refraction, and fundoscopic evaluation. Accurate refractive
correction is a vital, often overlooked part of preventing
vision impairment and improving the quality of life in diabetic
patients [18]. Early detection of refractive errors, especially
myopic shifts and presbyopic changes, is a practical and cost-
effective way to enhance vision, facilitate timely referral, and
prevent further complications [15, 17].

Our findings add to the regional evidence base, filling a
knowledge gap for diabetic patients in Bangladesh [11]. They
support the broader literature on diabetic eye health in South
Asia and suggest that tailored screening protocols including
refraction checks should be integrated into routine diabetic
care across the region [8, 9]. Future research could explore
longitudinal refractive changes and evaluate the effectiveness
of glycemic control interventions in mitigating visual
impairment in diabetic populations.

Conclusion

Diabetic patients attending BMU exhibit a high burden
of refractive errors, with significant associations between
refractive status and diabetis. Addressing these refractive
errors alongside diabetic retinopathy and cataract could
significantly reduce visual disability in diabetic patients and
improve overall diabetic eye care in Bangladesh.
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