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Abstract

Background: Cataract is the leading cause of blindness in India mainly due to age related changes in the lens. Early onset 
cataract can be visually debilitating having high societal burden requiring early surgical intervention. Identifying modifiable 
risk factors can delay or prevent early onset cataractous changes.
Aim of the study: The aim of this study was to determine any association between Serum 25-Hydroxyl (25-OH ) Vitamin D 
Deficiency and Idiopathic Presenile Cataract
Materials and Methods: The study was undertaken at Tertiary care hospital in hilly state of India. A detailed medical history 
was taken and presenile cataract with no identifiable cause was taken in the study group. 67 cataract and 67 controls of both 
sexes were examined for 25 hydroxyl vitamin D using the electrochemiluminescence immunoassay method.
Observations and Results: Mean 25-OH vitamin D level in cataract patients was 18.91  ± 12.75   ng/mL and median was 
18.45  (6 – 95.98), while in the control group, mean 25-OH vitamin D level was 21.8 ± 13 ng/mL and median was 18.95 ( 4.23 
– 87.2). There was no statistically significant difference among the cataracts and controls although the mean vitamin D levels 
were lower in patients with presenile cataract. Female preponderance was seen in the cataract group. Posterior subcapsular 
cataract was the most common type of morphology seen.
Conclusion: In our study serum vitamin D levels were lower than reference range in the idiopathic presenile cataract patients 
but were not found to be statistically significant.
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Abbreviation

LOCS: Lens Opacity Classification System.

Introduction

Cataract is a major cause of blindness globally and 
commonly occurs after 50 years of age. It is mainly due to 

age related degenerative process and opacification of lens. In 
India, it accounts for 62.6% of all cases of blindness. Cataract 
is one of the curable causes of blindness which is included 
in the VISION 2020 [1]. Presenile cataract refers to onset 
of cataract before the age of 50 years. Early onset cataract 
affects the most productive group of population and can add 
burden to health care needs of the country.
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Several risk factors have been proposed for cataract 
formation in early age group such as atopy, use of 
corticosteroids, uveitis, diabetes mellitus and exposure to 
ultraviolet radiations. Some studies done in India could not 
attribute any risk factor to the development of presenile 
cataract and termed it as idiopathic [2,3].

If we can identify a modifiable risk factor that is 
associated with idiopathic presenile cataract , we can prevent 
development of early onset cataract changes .

Vitamin D is supposed to have an anti-inflammatory role 
and suppress oxidative stress. It can have a protective role 
against cataract formation [4].

In our study, we aim to detect any association between 
serum vitamin D levels and idiopathic presenile cataract.

Material and Methods

The current study was conducted in the Ophthalmology 
Department of Tertiary care teaching hospital in hilly state of 
India from April 2023 to December 2023. Inclusion criteria 
are as follows: patients with age between 18-49 years 
developing cataract without a known cause or identifiable 
risk factor. Exclusion criteria are as follows: complicated 
cataract either ocular or systemic disease, congenital or 
developmental cataract, glaucoma, high myopia, prior ocular 
medication or surgery, history of tuberculosis, steroid use, 
use of calcium supplements or osteoporosis medications, 
prior trauma, autoimmune diseases, skin disorders, diabetes, 
cancer or cardiopulmonary disease. 

The control group was enrolled from the outpatient 
clinic following the same criteria with no cataract detected.

Lens opacity classification system (LOCS) was used for 
grading of both nuclear and cortical cataracts [5]. Slit-lamp 
retroillumination was used to classify the type and grade 

of cataract. Dilated fundus examination and refraction was 
done. Ultrasound B scan was done in indicated cases.A 
sample of peripheral blood was collected in a sterile plain 
vacutainer from patients and healthy controls for vitamin D 
assay. The case group included 67 patients and the control 
group also included 67 participants. Proportion of gender 
taken in the control group was same as that of cataract 
group.

25 hydroxyl vitamin D levels was estimated using the 
electrochemiluminescence immunoassay method.

Vitamin D deficiency was taken as <20 ng/mL and severe 
deficiency as <10 ng/mL .Informed consent was obtained 
from patients and participants and the approval of the ethical 
committee of our institute was obtained.

The collected data was transformed into variables, 
coded and entered in Microsoft Excel. Data was analyzed and 
statistically evaluated using SPSS-PC-19 version. Quantitative 
data were expressed as means ± standard deviation, median, 
and range. Qualitative data were expressed as number and 
percentage. The chi-squared test was used for comparison 
between qualitative variables. P’ value less than 0.05 was 
considered statistically significant. 

Results

Our study included 67 cases and 67 controls after 
applying the inclusion criteria .There were 32.8% (22) males 
and 67% (45) females in the cataract group.There were more 
female as compared to male in the presenile cataract group 
although it was not statistically significant.

Maximum number of cataract cases 65.67% (44) was 
seen in the age group of 41-49 years. Patients in both cases 
and controls were matched for age and gender with no 
statistical difference (Table 1).

Age group (years) Cataract group (N=67) Control group (N=67) P value

18-30 8 (12 %) 11 (16.4%)

0.231-40 15 (22.38%) 22 (32.8%)

41-49 44 (65.67%) 34 (50.7%)

Table 1: Sociodemographic Profile of the Patients –Cases and Controls.

Forty- three (64%) patients had bilateral cataracts while 
36% had unilateral cataract.

Mean 25-OH D level in cataract patients was 18.91 ng/
mL ± 12.75 SD and median was 18.45 ng/mL (6 – 95.98 ) . 
This serum 25-OH D level can be considered in deficiency 

category. The mean 25-OH D level in the control group was 
21.8 ± 13 ng/mL and median was 18.95ng/ml (4.23 – 87.2).

Forty six (68.6%) patients in the cataract group and 
thirty eight ( 56.7%) patients in the control group had 
vitamin D deficiency ( < 20ng/ml) (Graph1).
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Graph 1: Vitamin D Status in Cases and Controls.

Eight (12%) patients in the cataract group and 7 ( 10.4%) 
patients in the control group had very severe deficiency ( < 
10ng/ml).

The most common type of cataract was posterior 
subcapsular cataract. Sixty four (95.5%) patients had 
posterior subcapsular cataracts and three (4.47%) had 
nuclear cataract (Graph 2).

Graph 2: Type of Cataract in Patients.

No significant statistical difference was found between 
serum 25-OH vitamin D among cataract group and control 
group.

Discussion

The aim of our study was to determine any association 
between vitamin D deficiency and idiopathic presenile 
cataract in patients between 18 and 49 years in Hamirpur 
district.

In our study , female preponderance was seen for 
presenile cataract. The most common type of cataract seen 
in our study was posterior subcapsular cataract. 68.6% of 
the enrolled patients with presenile cataract had vitamin 
D deficiency compared to control group which had 56.7% 
although the difference was not statistically significant.

Cataract occurring before 50 years is becoming 
increasing frequent leading to cataract surgery at an earlier 
age. It may be associated with several factors other than 
genetic such as environmental factors like high ultraviolet 
exposure , metabolic such as diabetes mellitus, drug intake 
such as corticosteroids, social factors like smoke exposure 
and personal habits like tobacco [2]. Cataractous changes 
may also occur due to hypo-calcaemia when the parathyroid 
glands become atrophic or removed during thyroidectomy 
[6].

In Indian population, cataracts tend to occur earlier in life 
and have a higher incidence. It could be due to various causes 
such as genetics, environmental risk factors, nutritional 
deficiencies, and severe dehydration [7].

Several studies have been done in India regarding 
cause of presenile cataract In one study conducted in north 
India, the most common type of cataract identified was 
posterior sub capsular cataract and the major causes found 
were Trauma (34.46%), Uveitis (20.90%), Atopy (12.43%), 
Diabetes (9.60%) and idiopathic (16.38%) [8]. In a study 
conducted in urban area in North India, presenile cataract 
was observed to be significantly associated with tobacco,hy
percholesterolemia,fuel exposure and lower socioeconomic 
status [9]. In other studies done in various parts of India, 
cases that presented with presenile cataract had no risk 
factor associated and hence were classified as idiopathic [10-
12].

Few studies done have found a significant role of 
25-hydroxyl vitamin D deficiency in age-related cataract 
patients and patients with posterior subcapsular cataract 
[13-15].

Visual impairment occurs early owing to the position 
of the opacity near the nodal point of the eye. It may have a 
high societal burden in terms of lost work and need for early 
surgical intervention.

Vitamin D is a fat-soluble steroid derivative, which 
plays a significant role in calcium homeostasis and bone 
metabolism through its actions in intestine, bone, kidney, 
and the parathyroid glands. It also plays an important role in 
pathogenesis of many immune-related diseases by regulating 
the production of inflammatory cytokines and immune cells 
[16]. 

Vitamin D deficiency is widespread in people regardless 
of their age, gender, race and geography. Vitamin D is 
synthesized in the skin on exposure to ultraviolet rays, still 
its deficiency is widely prevalent in a tropical country like 
India [17]. Vitamin D deficiency contributes to osteoporosis 
and low bone mass as well as has been linked to extra 
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skeletal disorders such as cancer, diabetes and autoimmune 
disorders [18].

 A recent study done indicated that low circulating levels 
of 25 (OH) D were associated with Age related macular 
degeneration and may have a protective role against cataract 
formation due to its anti inflammatory properties [19]. The 
25 (OH) D blood test, a biomarker for Vitamin D reserves, is 
a low cost and widely available blood test.

In a study done in South India, only 44.8% of the study 
group was found to have vitamin 25 OH D levels higher than 
20ng/ml [20].

The limitation of this study was it was a hospital- based 
study and our sample size was limited.

Conclusion

While no significant association was found, the trend of 
lower vitamin D levels in presenile cataract patients warrants 
further investigation. Furthermore studies are required 
to evaluate risk factors associated with development of 
idiopathic presenile cataract.
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