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Abstract  The prevalence of diabetes is increasing exponentially often causing an enormous public health burden. 
A hospital based observational study was undertaken and 144 type I diabetic subjects with equal number of non-
diabetic controls were enrolled. The mean lens thickness, duration, fasting blood sugar, post prandial blood sugar 
and glycated hemoglobin were assessed. The crystalline lens was thicker in the diabetic group (4.33±0.38 mm vs 
4.05±0.55 mm) which was statistically significant (p<0.001). There was a significant correlation between lens 
thickness and age (p<0.001, r=0.651) and between lens thickness and duration of diabetes (p<0.001, r=0.468). 
However, HBA1c and blood sugar levels had no significant influence on lenticular thickness. 

Keywords: lens thickness, diabetes, duration, blood sugar level 

Cite This Article: Shristi Shrestha, and Khem Raj Kaini, “The Influence of Diabetes Mellitus on Lenticular 
Thickness.” American Journal of Public Health Research, vol. 3, no. 5A (2015): 91-94. doi: 10.12691/ajphr-3-
5A-19. 

1. Introduction 
The prevalence of diabetes has increased exponentially 

reaching epidemic proportions worldwide. This is 
probably due to changing lifestyle as there is increasing 
obesity and reduced activity levels. The total number of 
people with diabetes is expected to rise from 171 million 
in 2000 to 366 million in 2030 [1]. 

Diabetes may cause fluctuation in the refractive state of 
the eye. Both myopic shifts [2,3] and hyperopic shifts [4,5] 
have been reported in diabetic patients. Some studies also 
reported that there was no influence of diabetes mellitus 
on ocular refraction [6,7]. 

The crystalline lens is a major determinant of refraction. 
Human crystalline lens becomes thicker with increasing 
age, as the lens fibers are continually added over time [8]. 
The sagittal width of the lens is about 4 mm at birth. It 
remains so for the first 20 years as it expands equatorially 
[9]. After second decade of life, lens thickness increases 
continuously by about 0.15-0.2 mm per decade [10]. 
Generally, the refractive power increases with a more 
convex shape of the refractive surface. One would expect 
a myopic shift with the increase in the refractive power of 
the eye. However, with the increasing age, there is 
tendency towards hyperopia [11,12]. This paradoxical 
phenomenon in which the increase in convexity of the lens 
with age, not being associated with myopic shift in ocular 
refractive error, has been called the “lens paradox”. This 
can be justified by a decrease in the equivalent refractive 
index of the lens with age, which compensates for the 
more convex shape of the aging lens and thereby 
preventing the myopic shift [13]. Lenticular thickness is 
affected by age, sex, cataract and diabetic status [14]. 

The crystalline lens in a diabetic patient undergoes 
changes in the shape as a result of osmotic changes. The 
alteration in the lenticular thickness especially in early 
onset diabetes may be due to over-hydration or they may 
be in a state of accelerated growth with either more 
(hyperplastic mechanism) secondary lens fibers or larger 
secondary lens fibers (hypertrophic mechanism) being 
formed [15]. Since the lens thickness increases with age, it 
is difficult to separate the effect of diabetes duration from 
the effect of increasing age [16]. 

This study was undertaken to measure the lens 
thickness in patients with type I diabetes and the influence 
of blood sugar level and the duration of diabetes mellitus 
in the lens thickness. 

2. Materials and methods 

A hospital-based observational study was carried out in 
the Department of Ophthalmology, Manipal Teaching 
Hospital, Pokhara from October 2013 to March 2015. The 
total sample size was one hundred and forty-four type I 
diabetic subjects which was calculated considering type 
one error of 0.05 and power of 80% with enrollment of 
equal number of controls. Diabetic patients with normal 
anterior segment and patients with good vision for the eye 
to hold fixation during A-scan were included in the study. 
Diabetic patients with cataract, glaucoma, prior surgical 
history or prior history of trauma were excluded from the 
study. Any cataract was defined as the presence of nuclear 
cataract (LOCS III Score for nuclear opalescence of ≥3), 
any cortical cataract (LOCS III Score ≥2), or any posterior 
subcapsular cataract (LOCS III Score of ≥2). Glycemic 
control was categorized as normal (HBA1c <5.6%), good 
(5.6-7.0%), fair (7.1-8.0%), unsatisfactory (8.1-10.0%) or 
poor (>10.0%). All the patients had undergone complete 
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ophthalmologic examination including visual acuity, 
refraction and slit-lamp examination. Lens thickness was 
measured using AB mode Ultrasound (Sonomed E-Z Scan 
AB5500). Preceding the study, ethical approval from the 
institutional research ethical committee was taken. 
Informed consent was taken in all the patients involved in 
the study and confidentiality was maintained. Data were 
collected and analyzed using statistical software SPSS 
version 21. Preliminary analysis was carried out and the 
results were presented as mean in both the groups. 
Independent sample t-test was applied to determine the 
difference between two independent means. Correlation 
between two variable was established by using Pearson 
correlation factor. A ‘p’ value less than 0.05 was 

considered as statistically significant and 95% CI was 
used as a measure of precision. 

3. Results 
288 eyes of 144 diabetic subjects were analyzed. Table 1 

lists the baseline characteristics of both the diabetic and 
control group. The mean age in diabetic group was 
49.42±10.93 years (range: 20-81 years) whereas it was 
46.12±11.82 years (range: 20-71 years) in control group. 
Diabetic subjects had significantly thicker crystalline 
lenses as compared to the control (4.33±0.38 mm versus 
4.05±0.55 mm, p<0.001, Table 1). The lens thickness 
ranged from 3.28-5.54 mm in the diabetic group. 

Table 1. Baseline Characteristics of Diabetic and Control Group 
 Diabetic Group Control Group 

No. of eyes/ patients 288/144 288/144 
Age (years) (Mean±SD) 49.42±10.93 46.12±11.82 

Gender (Male/Female) 81/63 50/94 
Mean lens thickness (mm) 4.33±0.38 4.05±0.55 

Mean duration (years) 5.73±4.69 - 
Mean fasting blood sugar (mg/dl) 145.14±62.45 - 

Mean post-prandial blood sugar (mg/dl) 218.0±86.22 - 
Mean glycated hemoglobin (%) 7.05±0.94 - 

Table 2 demonstrates the level of glycemic control in 
the diabetic patients. Majority (45.8%) of the patients had 
good glycemic control (HBA1c: 5.6-7.0%). 

Table 2. Distribution of Glycemic Control 
Glycemic 
Control 

Glycated 
Hemoglobin (%) Frequency Percentage 

Normal <5.6 5 3.5 
Good 5.6-7.0 66 45.8 
Fair 7.1-8.0 50 34.7 

Unsatisfactory 8.1-10.0 22 15.3 
Poor >10.0 1 0.7 

The lens thickness showed an increasing trend with 
increasing age which was found to be significant (Figure 1) 
(p<0.001, r=0.651). 

 
Figure 1. Correlation between lens thickness and age 

Figure 2 shows the correlation between lens thickness 
and duration of diabetes (p<0.001, r=0.468). However, 
fasting blood sugar, post-prandial blood sugar and 
glycated hemoglobin showed no effect on the thickness of 

the lens. Figure 3 shows a constant correlation between 
lens thickness and glycated hemoglobin.  

 
Figure 2. Correlation between lens thickness and duration 

 
Figure 3. Correlation between lens thickness and glycated hemoglobin 



 American Journal of Public Health Research 93 

 

4. Discussions 
The crystalline lens accounts for 20% of the total eye’s 

refractive power. Any change in the morphology of the 
crystalline lens in patients with diabetes mellitus is 
associated with the alteration in the refractive status. The 
results of this study have highlighted the impact of type I 
diabetes mellitus on the lenticular thickness. Comparing 
the non-cataractous diabetic subjects with the non-diabetic 
controls revealed a profound impact of diabetes on the 
thickness of the crystalline lens. 

The mean lens thickness in our diabetic population was 
4.33±0.38 mm which was similar to the study conducted 
in Chinese population where the lens thickness 4.34±0.15 
mm [17]. Similarly, the mean value of lens thickness in a 
study by Fledelius et al was 4.74 mm. This increase in the 
thickness probably might be because of the overall 
increased duration of diabetes as compared to our 
population (13.3 years vs 5.7 years) [18]. Pierro et al 
divided the insulin dependent diabetes mellitus patients 
into 3 categories; the lens thickness in patients without 
diabetic retinopathy was 3.81±0.57 mm, those with 
background retinopathy was 3.90±0.57 mm and with 
proliferative retinopathy was 4.25±0.45 mm [19]. 

This study agrees with the results of earlier studies 
which have reported a positive association between the 
presence of type I diabetes and increase in lens thickness 
[16,18-24]. The increase in the lens thickness in diabetic 
patients is probably either because of over-hydration or 
increased growth of the individual lens fibers [23]. During 
the periods of hyperglycemia, there is accumulation of 
glucose in the lens which gets converted to sorbitol which 
is further converted into fructose. These sugar alcohols 
tend to accumulate within the lens fibers, as they are 
poorly permeable through the lens membrane. This creates 
an osmotic gradient resulting in the influx of water into 
the lens producing marked lenticular swelling. 

There was a marked effect of diabetic duration on lens 
thickness of type I diabetic subjects which was identical to 
the previous reports [18,19,23,24]. LØgstrup et al 
demonstrated a higher correlation between duration of 
insulin dependent diabetes mellitus and lens thickness in 
monozygotic twins as compared with dizygotic twins [16]. 
Most of the studies did not find any significant change in 
the internal structure and overall lens thickness in patients 
with type II diabetes. Also, there was no significant 
association between the duration of diabetes and lens 
thickness in type II diabetic patients [15,22,23].  

There was no substantial association between the 
metabolic control of diabetes mellitus and the thickness of 
the lens. This result was congruent with other reports 
which showed no significant impact of blood glucose 
level on the various lens parameters [19,22,23]. 

5. Conclusion 
The results of the present study showed that diabetes 

mellitus type I had a profound effect in the lens thickness. 
The duration of diabetes was also an important parameter 
which is responsible for the increase in lens thickness. 
However, HBA1c and blood sugar levels (Fasting blood 
sugar and post prandial blood sugar) had no significant 
influence on lenticular thickness. 

6. Limitations 

As only type I diabetic subjects were taken as cases, we 
could not generalize our findings to both the type of 
diabetes. Both the types of diabetes could have been taken 
to compare their effects on lens thickness. As the patients 
with proliferative diabetic retinopathy were very few, the 
effect of diabetic retinopathy on the lenticular thickness 
could not be assessed as in some other studies.  
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