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Abstract 
Introduction: Cataract is the cloudiness of the lens causing dispersion of light so as to cause 

significant optical disturbance. Cataract development occurs more frequently and at a younger 

age in diabetics compared to nondiabetic patients. Aqueous acts as an ocular lymph which is 

analogous to serum. So any dyselectrolemia which is common in diabetics can cause water and 

cationic imbalance in the lens resulting in cataract formation.  

Materials and Methods: This case-control study was done with 75 diabetic and 75 

nondiabetic cataract subjects, by comparing the serum electrolytes of both the groups. 

Statistical analysis was done using SPSS version 21. Student’s unpaired‘t’ test was used to 

compare the means of electrolytes. Regression analysis and Odd’s ratio was calculated to study 

the association between electrolytes and the risk of cataractogenesis. 

Result: Significant rise in serum Na+, K+ and Cl- levels (p<0.0001, <0.0286, <0.0001 

respectively) were observed in diabetics compared to nondiabetic cataracts. This rise in 

electrolytes will pose 1.4, 1.8, 1.17 times (Na+, K+ and Cl- respectively) higher odds of early 

formation of cataract in diabetics compared to nondiabetics. 

Conclusion: This study concludes and validates the increased risk of cataractogenesis in 

diabetics when compared to non-diabetics as shown by other studies. Also reflected the 

significant difference in the serum electrolytes in comparison with the non-diabetics. Thus 

indicating the dietary restriction of salt in diabetics which hasten the onset and progression of 

cataract.  

 

Introduction 
Cataract is the leading cause of preventable blindness 

worldwide, contributing to 80% of treatable blindness in 

India. Though there are many risk factors identified for 

cataract genesis, the exact pathogenesis is not yet 

established.1 Lens in its anatomical site remains in constant 

contact with aqueous humour. It is a clear fluid, an 

ultrafiltration of serum acts as an analogue of the blood. 

Any biochemical changes in the aqueous humour disrupts 

the lens fibres and cause loss of transparency.2,3 

Diabetes Mellitus is associated with various 

biochemical changes in the blood like dyselectrolemias, 

impaired renal function, and acid-base disorders due to 

insulin deficiency, malabsorption syndromes etc.4 Though 

there are many causes of vision loss in diabetics, the cataract 

is the leading cause. Polyol pathway regulates the sorbitol 

and glucose in the lens leading to lenticular opacity.5,6 Few 

studies in this view have showed the significantly higher 

values of serum electrolytes in diabetic cataracts than the 

non-diabetics, and their risk in cataract progression.7,8  

However, there are limited studies exploring on this 

issue in Indian settings to the best of our knowledge. The 

purpose of this study is to estimate serum electrolytes in 

cataract patients with type 2 diabetes as compared to the 

cataract patients without diabetes. As cataract is one among 

the treatable causes of blindness, it is justifiable to make an 

attempt to identify a probable risk factor for the 

cataractogenesis. 

 

Objectives 
1. To estimate and compare the serum electrolyte levels in 

Type 2 diabetes and non-diabetic patients with cataract. 

2. To determine the serum electrolyte abnormality as a 

risk factor for cataract development. 

 

Materials and Methods 

Source of Data 

This prospective case control study was conducted in R.L.J. 

Hospital and Research Centre, Tamaka, Kolar attached to 

Sri Devaraj Urs Medical College for 3 months between 

September 2018 to November 2018. We included 150 

patients with cataract scheduled for surgery meeting the 

inclusion and exclusion criteria from the ophthalmology 

outpatient department.    
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Data Collection 

After the informed consent is taken from the patient, 

detailed history with reference to the visual symptoms, 

duration of the diabetes was taken in particular to meet the 

exclusion criteria. Participants were subjected to slit lamp 

examination to grade the cataract according to LOCS II 

(lens opacities classification system). They were categorised 

into two commonest groups as mixed cataracts (PSC, 

cortical cataract, NS) and nuclear sclerosis cataracts. Further 

indirect ophthlmoscope fundus examination with was done 

to know the posterior segment findings. All the routine 

investigations which are to be done for a cataract patient 

with diabetes such as serum creatinine, blood urea, glycated 

haemoglobin, fasting blood sugars, post-prandial blood 

sugars were done. 

75 type 2 Diabetics of age >40yrs with cataract were 

taken as cases (group A) and 75 age, sex matched non 

diabetic cataract participants (group B) as controls. Cataract 

patients were sampled into cases and controls by using 

convenience sampling based on the past history and RBS 

reports (new cases). Five ml of venous blood sample was 

collected by puncturing antecubital vein with aseptic 

precautions and were sent to the central laboratory. Samples 

were centrifuged at 3000rpm and was analysed for 

electrolytes by potentiometric method in dry chemistry 

analyser vitros 5.1 FS. Blood glucose and HbA1c were 

estimated by Glucose oxidase-peroxidase method and 

immunoturbidimetric method respectively. 

 

Inclusion Criteria 

Group A-Type 2 diabetes mellitus Patients of age >40yrs 

with cataract. 

Group B- Age & sex matched non-diabetics with cataract. 

 

Exclusion Criteria 

Patients with complicated cataract, Liver disorders, 

Hypertension, Renal disorders, Thyroid disorders and 

infections, those with sustained trauma, Patients on oral 

steroids, Alcoholics and smokers. 

 

Statistical Analysis 

The data were entered into MS Excel 2010 version and 

further analyzed using SPSS 20ver. Categorical variables 

like sex, type of cataract were represented using percentage 

and proportion. Continuous variables like age, serum 

electrolytes values were analyzed using mean ± standard 

deviation. Tests of significance was carried with ‘t’ test and 

Chi square test. Logistic regression was used to study the 

association between serum electrolytes in diabetic and 

nondiabetics and “p” <0.05 was considered as statistically 

significant. 

 

Results  
Mean age of cataract participants was 63.3±8 years ranging 

from 40 years to 85 years. 47% were females and 53% were 

males. Mean duration of diabetes mellitus was 5±3 years 

ranging from new case to 20 years. Both mixed cataracts 

and nuclear sclerosis cataract were 49% and 48% 

respectively. Further Nuclear Sclerosis (NS) was graded and 

28% of the patients had grade 2 NS. The mean serum 

sodium value was 146±2.5 mEq/l and 143±2.8 mEq/l; mean 

potassium levels were 4.4±0.8 mEq/l and 4.2±0.6 mEq/l, 

mean chloride levels were 95±5.7 mEq/l and 90±5.3 mEq/l 

in cases and controls respectively as shown in the table 1 & 

2. Mixed cataracts and nuclear sclerosis cataract were found 

equally distributed among both the groups. But mean age at 

which the visually significant cataract in diabetics was 

found to be 60 years and 65 years in non-diabetics as in 

table 3.  

 

Discussion 
According to WHO, India will become one of the major 

hubs of diabetic population over the next 2 decades, with the 

number of diabetics increasing from 8 million in 1995 to 80 

million in 2030.9,10 

Previous epidemiologic studies have established several 

risk factors for the development of senile cataracts including 

age, diabetes mellitus, serum electrolyte changes, obesity, 

smoking, and low socioeconomic status (SES).8,9  

Dysnatremias are a result of various mechanisms 

operating in Diabetes mellitus. Both hypo and 

hypernatremia are reported in diabetics. Normal Serum 

sodium is a result of equilibrium between dilutional 

hyponatremia and hypernatremia due to glycosuria induced 

osmotic diuresis. Disturbance of equilibrium of water and 

electrolytes disturbs colloid system within lens fibers 

leading to opacification of lens.11 There is greater incidence 

of hyperkalemia in diabetics due to shift of potassium to 

extracellular compartment, whereas hypokalemia in 

diabetics is attributed to insulin administration which causes 

redistribution of potassium to intracellular compartment. 

Various theories have been put forward for 

cataractogenesis in diabetics. Adler, described aqueous 

humour as ‘ocular lymph’ as its electrolyte concentration 

varies with varying plasma concentration, in turn leading to 

changes in lens transparency.11 

In our study we have found the mean sodium, 

potassium and chloride levels in the serum were 

significantly high with p value <0.0001, <0.0286, <0.0001 

in group A when compared with group B subjects. As per 

our observation the raise of Na+, K+, Cl-in serum would 

increase the risk of cataract formation up to the levels (table 

2) which is statistically significant (p<0.0001). 

It was also found that mean age of patients from group 

A and group B was 60 years and 65 years with p value 

<0.006 presenting with visually disabling cataract, which is 

statistically very significant. 

The Framingham Eye Study and the Health and 

Nutrition Examination Survey (HANES), both showed a 

marked excess prevalence of senile cataract in diabetics less 

than 65 years old (relative risks of 4.02 and 2.97, 

respectively). Beyond the age of 64 years, the HANES study 

but not the Framingham study showed an excess prevalence, 

although it was less marked (relative risks of 1.63 and 1.02, 

respectively).12 
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The risk increases with the longer duration of diabetes 

and with poor metabolic control. The most frequently seen 

type of cataract in diabetics is the age related or senile. 

 

 

 

Table 1: Comparison of Na+
, K+ and Cl- between diabetic and non –diabetic cataract patients (n=150) 

Group 
Diabetic Non-diabetic 

p-value 
Mean mEq/l (SD) 

Na+ 146.1(2.5) 143.4(2.85) <0.001* 

K+ 4.4(0.08) 4.2(0.04) 0.0297* 

Cl- 95.8(0.7) 90.6(0.6) <0.001* 

(*p<0.05 is statistically significant) 

 

Table 2: Logistic Regression Analysis of Na+, K+ and CI level between diabetic and non –diabetic cataract patients  

Independent Variables Odds ratio 95% Confidence intervals ‘p’ Value 

Lower Upper 

Na+ 1.4 1.25 1.72 <0.001; S 

K+ level 1.8 1.05 3.16 0.032; S 

CI - level 1.17 1.10 1.25 <0.001; S 

S – Significant, NS- Not significant 

 

Table 3: Comparison of age of patients with cataract in diabetic and non –diabetic patients  

Group Mean age patients with significant cataract 95% Confidence intervals 

Lower Upper 

Diabetic 60 59 62 

Non-diabetic 65 63 57 

Difference -5 -6 -1 

 P<0.0006. Significant  

 

variety, which tends to occur earlier and progresses more 

rapidly than in non-diabetics.13,14  

Study by Choudhury et al.15 reported an elevated serum 

and aqueous humor sodium and chloride as well as 

hyperkalemia in diabetic cataract patients. 

The changes of serum sodium, potassium and chloride 

level in nondiabetic cataract cases are in accordance with 

the studies by, Tasneem A F et al14 and Gaurav Mathur et 

al,16 Adiga U et al,17 Usha S. Adiga et al.18  

 

Conclusion 
This study concludes that there is a significant rise in serum 

Na+, K+ and Cl- in diabetic patients in comparison with non-

diabetics. This attributes to significant risk for development 

of cataract early in age and its rapid progression. In this 

view the diabetics who are not only screened for diabetic 

retinopathy should also be subjected to thorough slit lamp 

examination to identify the early cataract. Identifying the 

early cataract in younger age can reverse the process when 

tackled with multidisciplinary approach like good metabolic 

control, life style modification, water intake, dietary 

intake/restriction of the salts etc.  
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