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ABSTRACT 
 
OBJECTIVE: To investigate the association of dry eye disease and diabetic retinopathy (DR) 
with glycated haemoglobin at a tertiary care unit in Karachi, Pakistan. 
METHODOLOGY: This cross-sectional observational study was conducted at Baqai Institute 
of Diabetology and Endocrinology, Baqai University Karachi, Pakistan, from July to December 
2020. A total of 238 subjects having type 2, type 1, and gestational diabetes mellitus participated 
in this study. They went through a routine ophthalmic examination, breakup tear film time 
(BUT) test, Schirmer I test, staining fluorescein, and fundus photography performed to diagnose 
the DR. Baseline detail and biochemical parameters were recorded. Data analysis was done on 
statistical packages for the sciences social (SPSS) 20 version. 
RESULTS: A total of 72 participants had dry eye disease (DED) conforming to a total 
prevalence of 30.25%; 11(4.6%) had severe dry eyes, 26(10.9%) had moderate dry eyes, 
35(14.7%) had mild dry eyes whereas, 166(69.7%) participants had normal eyes. There was no 
significant association between gender, index mass body (BMI), smoking habits, history of 
family diabetes, and duration of Diabetes with DED. The frequency of retinopathy diabetic (DR) 
was registered as 23.5%; 29(24%) males and 27(23.1%) females, respectively. 
CONCLUSION: Overall, a 30.3% frequency of dry eye in diabetic individuals was observed. It 
should improve by having consistent follow-ups after three to six months, providing a distinct 
difference in the condition compared to the non-affected individuals. 
 
KEYWORDS: Dry eyes, ocular surface disease, Dryness in the eyes, deficiency tear, lacrimal 
function unit, Schirmer's test, Diabetes.  
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INTRODUCTION 
 
Worldwide, Diabetes is a rising trend, and it is projected by the Diabetes International Federation 
(IDF) that around 537 million folks are surviving with Diabetes, with predictions expected to 
upsurge above 643 million individuals by 20301. In Pakistan, Diabetes is now known as a 
chronic disease due to adaptation of westernized diets and various changes in lifestyle and 
demographic features. According to the recent second National Pakistan Diabetes Survey 
(NDSP) 2016-2017, Diabetes has affected 26% of the country's population, which is alarming 
and a significant public health issue2. Diabetes, if not have reasonable control, can cause chronic 
complications that include retinopathy, nephropathy, neuropathy, and heart and vascular 
diseases.3  
Blindness's major cause is DR in developed and underdeveloped countries12.  The prevalence of 
diabetic retinopathy (DR) in Pakistan was 28.78% 4. DR itself is a leading cause of blindness, 
and dry eye disease (DED) aggravates vision loss which usually may lead to poor quality of life5. 
DED has corneal complications such as superficial keratopathy punctuates, trophic ulceration, 
tear film hyperosmolarity, instability, neurosensory abnormalities, and persistent epithelial 
defects6. Hyperosmolarity and instability tear film are the procedures that cause dry eyes with 
Diabetes7. Tear film abnormality is a significant diabetic feature of the ocular disease surface due 
to low quality and tear functions that occur with the subnormal ocular surface8. 
Dry eyes are commonly observed in the age group between 60-70 years9. It's because aging 
results in acinar degeneration and nuclear abnormalities that entirely change the Lacrimal unit's 
function. It has also been reported that male gender, prolonged Diabetes, and elevated glycated 
haemoglobin (HbA1c) levels were positively linked to greater severity of DR10. Direct 
relationship was also found in an investigation between HbA1c levels and the prevalence of 
DED. The greater the HbA1c levels, the more likely to acquire dry eye conditions6.  

Early diagnosis of dry eyes has now become necessary for clinicians to determine the associated 
factors and to prevent visual acuity with early treatment. With the scarcity of data from this 
globe, we aim to assess the association of dry eye disease and diabetic retinopathy (DR) with 
glycated haemoglobin at a tertiary care unit in Karachi, Pakistan. 
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METHODOLOGY 
 
This cross-sectional study was conducted at Baqai Institute of Diabetology and Endocrinology 
(BIDE), Medical Baqai University (BMU), Karachi – Pakistan. The study period was from July 
to December 2020; ethical approval was obtained from the Institutional Review Board (IRB) of 
BIDE. Each study subject was given a detailed methodology description, and written and verbal 
consent was obtained. Both males and females with known type 2 diabetes mellitus (DM), type I 
DM, and gestational DM, aged between 35-70 years, were included. Subjects with other types of 
DM and those taking other than Diabetes medications which can affect the production of tears 
were omitted from the study. Subjects with previous ocular surgery history, palsy Bell's person, 
Sjogren's syndrome, rheumatoid arthritis, or Parkinson's disease were also excluded.   
Type II DM subjects were selected using a random sampling technique. Baseline details were 
obtained on a predesigned questionnaire. It includes diabetes duration, types of Diabetes, gender, 
age, smoking habit, alcohol habit, Diabetes family history, height, weight and blood pressure. 
Recent haemoglobin (Hb) A1c value and lipid profile levels were recorded from the hospital 
management system (HMS) of BIDE. A routine ophthalmic examination was done, which 
included a tear film breakup time (TBUT) test, Schirmer test, fluorescein staining and fundus 
photography for DR. Dry eyes were suspected based on a history of ocular discomforts such as 
soreness, gritty sensation, itchiness, redness, excessive watering of the eye, and blurred vision 
that improve after blinking. Subjects underwent lamp slit examination of surface ocular staining 
dye pattern with stain fluorescein. For the confirmation of the condition, a strip Schirmer test 
was made. The strip was placed at the middle junction, and the third lateral of the lower eyelid, 
and the amount of wetting was measured after 5 minutes. The condition was graded on the 
following scale: 0-5 mm; severe dry eye, 5-10 mm; moderately dry eye, 10-15 mm; mild dry eye, 
and ≥15 mm; normal tear function11.   
The glycemic index was targeted as HbA1c <7% (good glycemic control) and >7% (bad 
glycemic control)12. Subject was considered dyslipidemic if having a serum total cholesterol 
>200 mg/dl, serum LDL- cholesterol >130 mg/dl, serum HDL- cholesterol <40 mg/dl (for males) 
and <50 mg/dl (for females), and serum triglycerides >150 mg/dl 13. Height was measured by 
directly measuring the length from the bottom of the feet to the highest point of the head. Weight 
was measured in kilograms by a weighing machine. BMI was calculated by dividing weight 
(kg)/height (m)2. BMI <23 kg/m2 was considered normal, ≥23-24.9 kg/m2 overweight and ≥25 
kg/m2 obese per Asia Pacific Guideline14. Blood pressure was measured in a sitting position 
after 10 minutes of rest using a mercury sphygmomanometer. Hypertension was considered if the 
subject had blood pressure ≥ 140/90 mmHg15. 
Statistical analysis 
Data was analyzed on Statistical Packages for Social Sciences (SPSS) version 20. Continuous 
variables were presented as mean ± standard deviation (SD), while categorical variables were 
presented as numbers (percentages). The chi-square, ANOVA, and Kruskal-Wallis tests were 
applied where applicable to determine the association between variables. 
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RESULTS 
 
A total of 238 individuals were assessed. Table I shows the mean age of subjects (121 males, 
117 females) was 50.5±11.85 years. The study subjects were primarily non-smokers, 
169(81.3%), and married 214(90.7%). Cholesterol total, triglycerides, HDL, and LDL, were 
161.28±44.76, 191.24±126.53, 32.75±8.24, and 112.15±39.87, respectively. Poor glycemic 
control was observed with mean HbA1c levels of 9.13±1.99. More than half of the subjects, 
157(75.5%), had a family history of Diabetes, and 110 (46.2%) participants had Diabetes for less 
than five years.  
Table II represents the assessment of tear meniscus height using Schirmer's strip. Out of 238 
subjects, 11(4.6%) had severe dry eyes, 26(10.9%) had moderate dry eyes, 35(14.7%) had mild 
dry eyes whereas, 166(69.7%) individuals had normal eyes. The overall frequency of dry eye in 
diabetic individuals was found to be 72(30.25%). 
In males, the association was found to be 63.6% for severe, 53.8% for moderate, and 40% for 
mild dry eyes, whereas, in females, the association was 36.4%, 46.2%, and 60%, respectively. 
All the individuals lie in the obese range of ≥25 kg/m2 for normal to severe dry eyes. Individuals 
with a positive history of Diabetes and a duration of fewer than five years suffered from 
moderate to severe dry eyes. There was no significant association between gender, body mass 
index (BMI), smoking habits, family history of Diabetes, and duration of Diabetes with tear 
breakup time (TBUT), p-value <0.05. Upon evaluating the relationship between biochemical 
parameters with TBUT, poor glycemic control was observed in severe (8.87±1.04), mild 
(9.45±2.31), and moderate dry eyes (9.84±1.33). No significant association was found between 
lipid profile, HbA1c, and TUBT, while a significant association was found in cholesterol levels 
among severe (170±53.39), mild (186.86±59.23), moderate (173.94±46.93), and normal eyes 
(152.83±38.58) p-value = 0.03 (Table III). 
In participants who have Diabetes, the prevalence of diabetic retinopathy was found to be 23.5%. 
Among 56(23.5%) individuals having retinopathy, 29(24%) were males, whereas 27(23.1%) 
were females (Table IV). Furthermore, Table IV and Table V show the association of diabetic 
retinopathy with dry eye disease and gender. In contrast, no association significantly was found 
between diabetic retinopathy, dry eye disease, and gender was found. 
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 Table I: Baseline characteristics of studied subjects 
 

Variables N (%) or Mean ± S.D 
N 238 

Gender 
Male 121(50.8%) 

Female 117(49.2%) 

Age (years) 50.52±11.85 

Marital status 

Single 13(5.5%) 

Married 214(90.7%) 

Widow 9(3.8%) 

Body mass index (kg/m2) 28.94±5.28 

Systolic blood pressure (mm Hg)) 124.15±18.51 

Diastolic blood pressure (mmHg) 77.43±9.41 

Type of Diabetes 
Type 1 3(1.3%) 
Type 2 234(98.3%) 
Gestational 1(0.4%) 

Smoking habit 
No 169(81.3%) 
Ex-smoker 19(9.1%) 
Current smoker 20(9.6%) 

Alcohol addiction 
No 206(99%) 
Yes 2(1%) 

Family history of Diabetes 
No 51(24.5%) 

Yes 157(75.5%) 

HbA1c (%) 9.13±1.99 

Cholesterol (mg/dl) 161.28±44.76 

Triglyceride(mg/dl) 191.24±126.53 

High density lipoprotein(mg/dl) 32.75±8.24 

Low-density lipoprotein (mg/dl) 112.15±39.87 

Duration of DM 

≤5 years 110(46.2%) 
5 to 10 years 57(23.9%) 

>10 years 71(29.8%) 
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Table II: Assessment of tear meniscus height using Schirmer's strip method 
 

Schirmer's strip test (mm) n (%) Overall 
N 238 

72(30.25%) 
≤5 11(4.6%) 

6-10 26(10.9%) 
11-15 35(14.7%) 
>15 166(69.7%) 

 
Table III: Association of tear film breakup time (TBUT) with baseline and biochemical 
parameters 
 

Variable 
TBUT (mm) 

P-value 
≤5 6-10 11-15 >15 

N 11 26 35 166 
 

Age (years) 47.91±12.58 48.54±11.75 51.43±11.24 50.81±11.99 0.868 

Gender 
Male 7(63.6%) 14(53.8%) 14(40%) 86(51.8%) 

0.471 
Female 4(36.4%) 12(46.2%) 21(60%) 80(48.2%) 

Systolic blood 
pressure (mm Hg) 

137.14±33.02 123.78±19.16 124.34±15.95 123.54±18.03 0.77 

Diastolic blood 
pressure (mmHg) 

77.14±11.13 78.87±9.16 77.16±8.8 77.28±9.57 0.895 

Body mass index 
(kg/m2) 

30.05±3.95 29.42±4.79 28.2±4.19 28.97±5.65 0.772 

Family 
history of 
Diabetes 

No 2(28.6%) 5(21.7%) 10(31.2%) 34(23.3%) 
0.786 

Yes 5(71.4%) 18(78.3%) 22(68.8%) 112(76.7%) 

Duration 
of 
Diabetes 

≤5 years 6(54.5%) 12(46.2%) 9(25.7%) 83(50%) 

0.114 
5-10 
years 

3(27.3%) 9(34.6%) 11(31.4%) 34(20.5%) 

>10 
years 

2(18.2%) 5(19.2%) 15(42.9%) 49(29.5%) 

Type of 
Diabetes 

Type 2 11(100%) 26(100%) 35(100%) 162(97.6%) 
0.623 

Other 0(0%) 0(0%) 0(0%) 4(2.4%) 
HbA1c (%) 8.87±1.04 9.45±2.31 9.84±1.33 8.93±2.06 0.275 
Cholesterol (mg/dl) 170±53.39 186.86±59.23 173.94±46.93 152.83±38.58 0.032 
Triglyceride(mg/dl) 250.5±238.45 176.07±64.43 211.94±128.6 186.01±128.9 0.717 
High-density 
lipoprotein (mg/dl) 

31.75±6.13 35.14±7.44 36.18±7.54 31.53±8.45 0.122 

Low-density 
lipoprotein (mg/dl) 

98.25±40.94 123.67±53.73 121.05±35.46 108.64±38.08 0.432 

Data presented as mean ± SD or n (%); P-value<0.05 considered statistically significant.  
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Table IV: Association of Retinopathy with TBUT 
 

Retinopathy 
TBUT (mm) 

P-value 
≤5 6-10 11-15 >15 

NO# 11 26 35 166   
No 9(81.8%) 21(80.8%) 26(74.3%) 126(75.9%) 

0.905 
Yes 2(18.2%) 5(19.2%) 9(25.7%) 40(24.1%) 

  Data presented as n (%); P-value<0.05 considered as statistically significant; NO# = numbers 
 
 
   Table V: Association of retinopathy with gender 
 

Retinopathy Male Female P-value Overall 
N 121 117 - 238 

No 92(76%) 90(76.9%) 
0.871 

182(76.5%) 
Yes 29(24%) 27(23.1%) 56(23.5%) 

     Data presented as n (%); P-value<0.05 considered as statistically significant 
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DISCUSSION 
 
Overall, a 30.3% frequency of dry eye in diabetic individuals was observed, among which 4.6% 
had severe dry eyes, 10.9% had moderate dry eyes, and 14.7% had mild dry eyes. The 
prevalence of diabetic retinopathy was 23.5%, and participants were observed with poor 
glycemic control and bad triglyceride levels. The DED in diabetic patients varies in different 
populations. Fuerst N et al.16 found a 47.8% dry eye prevalence higher than our study.  
Dry eyes were more frequent in females than males, in line with a recent study that showed 
females were more prone to dry eye disease than males17. Females were more inclined to males, 
which may be due to the onset of menopause that causes decreased estrogen levels in females 
and leads to reduced tear film9. Misra SL et al.18 reported that due to the lesser production of 
androgens, a type of protective hormone, there is an upsurge in the incidence of dry eye disease 
in women. However, other studies have negated the association of gender in diabetic individuals 
with dry eye disease19. This research revealed that reduced tear formation in some diabetic 
individuals is linked to autonomic nervous system dysfunction20. We found the component of 
total cholesterol were similar in levels among diabetic participants with DED and non-DED. Our 
data show no association between dry eye disease and lipid profile. In our study, the prevalence 
of diabetic retinopathy was 23%, and gender had no statistically significant influence on the 
condition. We observed most participants with less than five years of Diabetes, in contrast with 
ul Islam Q 2017 21 studies who found participants with longer diabetes duration. 
In this investigation, we observed participants with poor glycemic control; however, the 
association of HbA1c with the dry eye was statistically insignificant, in contrast with the findings 
of other studies22-26, which found a strong positive connection between HbA1c and dry eye. 
Manjula TR 201927 stated that DM management with dry eyes is statistically significant. A study 
from the Asian population also found a strong association between dry eyes with poor glycemic 
control28.  
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CONCLUSION 
 
Overall, a 30.3% frequency of dry eye in diabetic individuals was observed, among which 4.6% 
had severe dry eyes, 10.9% had moderate dry eyes, and 14.7% had mild dry eyes. It may 
improve by having consistent follow-ups after three to six months, providing a distinct difference 
in the condition compared to the non-affected individuals. 
 
Limitations  
This study has some limitations due to its relatively small sample size and the fact that it was 
conducted at only one clinical site. Moreover, menopausal history, which significantly affects the 
development of DED, was lacking in our study.  
 
Ethical Permission: Baqai Medical University, Karachi, IRB letter No.    
BIDE/IRB/SSULTAN/08/20/0234. 
Conflict of Interest: No conflicts of interest. 
Financial Disclosure / Grant Approval: No funding agency was involved in this research. 
Data Sharing Statement: The corresponding author can provide the data proving the findings of 
this study on request. Privacy or ethical restrictions bound us from sharing the data publically. 
 

AUTHOR CONTRIBUTIONS 
Sultan S:   Concept, design, edited and approved the manuscript 
Khanzada MA:  Interpretation of data, edited and approved the manuscript 
Shakeel A:   Interpretation of data, edited and approved the manuscript 
Ahmed N:   Literature search, interpretation of data, and wrote the manuscript 
Fawwad A:   Concept, design, Edit and approved the final manuscript 
Basit A:   Concept, design, Edit and approved the final manuscript 
 
 
 
 
 
 
 
 
 
 
 
  



ONLINE FIRST 
 

J Liaquat Uni Med Health Sci April 14, 2023 doi.10.22442/jlumhs.2023.00977 Page 10 of 11 
 

REFERENCES 
 
1. Federation ID. Diabetes facts & figures. International Diabetes Federation. Available at: 

Available at: https://idf.org › About Diabetes › What is Diabetes. [Last accessed on 12-Sept-
2021]. 

2. Basit A, Fawwad A, Qureshi H, Shera AS, NDSP Members. Prevalence of Diabetes, pre-
diabetes and associated risk factors: Second National Diabetes Survey of Pakistan (NDSP), 
2016–2017. BMJ Open. 2018; 8: e020961. doi: 10.1136/bmjopen-2017-020961. 

3. Chou CY, Hsu DY, Chou CH. Predicting the Onset of Diabetes with Machine Learning 
Methods. J Pers Med. 2023; 13(3): 406. doi: 10.3390/jpm13030406. 

4. Mumtaz SN, Fahim MF, Arslan M, Shaikh SA, Kazi U, Memon MS. Prevalence of diabetic 
retinopathy in Pakistan; A systematic review. Pak J Med Sci. 2018; 34(2): 493-500.  
doi: 10.12669/pjms.342.13819. 

5. Zou X, Lu L, Xu Y, Zhu J, He J, Zhang B et al. Prevalence and clinical characteristics of dry 
eye disease in community-based type 2 diabetic patients: the Beixinjing eye study. BMC 
Ophthalmol. 2018; 18(1): 117. doi: 10.1186/s12886-018-0781-7. 

6. Midhuna K, Divya N, Veeramani PA, Bhaskaran B. Assessment of the incidence and 
prevalence of dry eyes in diabetic individuals and its effect on visual acuity. Int J Curr Pharm 
Res. 2020; 12(6): 97-99. doi: 10.22159/ijcpr.2020v126.40301. 

7. Zhang X, Zhao L, Deng S, Sun X, Wang N. Dry eye syndrome in patients with diabetic 
mellitus: prevalence, etiology and clinical characteristics. J Ophthalmol. 2016; 2016. doi: 
10.1155/2016/8201053. Epub 2016 Apr 26.  

8. Kesarwani D, Rizvi SWA, Khan AA, Amitava AK, Vasenwala SM, Siddiqui Z. Tear film 
and ocular surface dysfunction in Diabetes mellitus in an Indian population. Indian J 
Ophthalmol. 2017; 65(4): 301-4. doi: 10.4103/ijo.IJO_939_15. 

9. Kamel SS, Mohammed TH, El Zankalony YA, Saad AH. Prevalence of dry eyes in diabetics. 
J Egyptian Ophthalmol. 2017; 110: 77-82. 

10. Long M, Wang C, Liu D. Glycated hemoglobin A1C and vitamin D and their association 
with diabetic retinopathy severity. Nutr Diabetes. 2017; 7(6): e281.  
doi: 10.1038/nutd.2017.30.   

11. Mohmond AJ. Treatment of Dry Eye: comparing the use of Tears Naturale Eye Drop, Omega 
3, Physical Treatment and Exercises (Doctoral dissertation, Alneelain University). 2014. 

12. Fawwad A, Waris N, Basit KA, Tahir B, Gregg EW, Basit A. NDSP-10: The 
Cardiometabolic Risk Profile with Various Degrees of Dysglycemia in Younger and Older 
Adults: Findings from the Second National Diabetes Survey of Pakistan 2016–2017. Metab 
Syndr Relat Disord. 2022; 20(6): 351-59. doi: 10.1089/met.2021.0154. Epub 2022 May 26. 

13. Basit A, Sabir S, Riaz M, Fawwad A, NDSP Members. NDSP 05: Prevalence and pattern of 
dyslipidemia in urban and rural areas of Pakistan; a sub analysis from second National 
Diabetes Survey of Pakistan (NDSP) 2016–2017. J Diabetes Metab Disord. 2020; 19(2): 
1215-25. doi: 10.1007/s40200-020-00631-z.  

14. Pan WH, Yeh WT. How to define obesity? Evidence-based multiple action points for public 
awareness, screening, and treatment: an extension of Asian-Pacific recommendations. Asia 
Pac J Clin Nutr. 2008; 17(3): 370-4.  

15. Basit A, Tanveer S, Fawwad A, Naeem N, NDSP Members. Prevalence and contributing risk 
factors for hypertension in urban and rural areas of Pakistan; a study from second National 
Diabetes Survey of Pakistan (NDSP) 2016–2017. Clin Exp Hypertens. 2020; 42(3): 218-24. 
doi: 10.1080/10641963.2019.1619753. Epub 2019 May 31. 



ONLINE FIRST 
 

J Liaquat Uni Med Health Sci April 14, 2023 doi.10.22442/jlumhs.2023.00977 Page 11 of 11 
 

16. Fuerst N, Langelier N, Massaro-Giordano M, Pistilli M, Stasi K, Burns C et al. Tear 
osmolarity and dry eye symptoms in diabetics. Clin Ophthalmol. 2014; 8: 507-15. 
doi: 10.2147/OPTH.S51514. 

17. Beckman KA. Characterization of dry eye disease in diabetic patients versus non-diabetic 
patients. Cornea. 2014; 33(8): 851-4. doi: 10.1097/ICO.0000000000000163. 

18. Misra SL, Craig JP, Patel DV, McGhee CN, Pradhan M, Ellyett K et al. In vivo confocal 
microscopy of corneal nerves: an ocular biomarker for peripheral and cardiac autonomic 
neuropathy in type 1 diabetes mellitus. Invest Ophthalmol Vis Sci. 2015; 56(9): 5060-5.  
doi: 10.1167/iovs.15-16711. 

19. Achtsidis V, Eleftheriadou I, Kozanidou E, Voumvourakis K, Stamboulis E, Theodosiadis 
PG et al. Dry eye syndrome in subjects with Diabetes and association with neuropathy. 
Diabetes Care. 2014; 37(10): e210-1. doi: 10.2337/dc14-0860. 

20. Ramos-Remus C, Suarez-Almazor M, Russell AS. Low tear production in patients with 
Diabetes mellitus is not due to Sjögren's syndrome. Clin Exp Rheumatol. 1994; 12(4): 375-
380.  

21. ul Islam Q, Mehboob MA, Amin ZA. Comparison of corneal morphological characteristics 
between diabetic and nondiabetic population. Pak J Med Sci. 2017; 33(6): 1307-1311.  
doi: 10.12669/pjms.336.13628. 

22. Sagdik HM, Ugurbas SH, Can M, Tetikoglu M, Ugurbas E, Ugurbas SC et al. Tear film 
osmolarity in patients with diabetes mellitus. Ophthalmic Res. 2013; 50(1): 1-5.  
doi: 10.1159/000345770. Epub 2013 Feb 22.  

23. He F, Zhao Z, Liu Y, Lu L, Fu Y. Assessment of Ocular Surface Damage during the Course 
of Type 2 Diabetes Mellitus. J Ophthalmol. 2018; 2018: 1206808. 
doi:10.1155/2018/1206808. 

24. Nadeem H, Malik TG, Mazhar A, Ali A. Association of Dry Eye Disease with Diabetic 
Retinopathy. J Coll Physicians Surg Pak. 2020; 30(5): 493-7. 
doi:10.29271/jcpsp.2020.05.493. 

25. Khetwani D, Karambelkar VH, Gadre GA. Ocular surface disorders in type 2 diabetes 
mellitus. Int J Contemp Med Res. 2019; 6(3): C9-C12. doi: 10.21276/ijcmr.2019.6.3.41. 

26. Najafi L, Malek M, Valojerdi AE, Aghili R, Khamseh ME, Fallah AE et al. Dry eye and its 
correlation to Diabetes microvascular complications in people with type 2 diabetes mellitus. J 
Diabetes Complications. 2013; 27(5): 459-62. doi: 10.1016/j.jdiacomp.2013.04.006. Epub 
2013 May 30. 

27. Manjula TR, Gahana K, Harsha R. A Clinical Study on Meibomian Gland Dysfunction and 
Dry Eye in Patients with Type2 Diabetes Mellitus. J Med Sci Health. 2019; 5(3): 7-12. 

28. Waris SA, Balaji RSN, Huda R. To study prevalence of dry eyes in diabetic patients. Indian J 
Clin Exp Ophthalmol. 2019; 5: 40-43. doi: 10.18231/2395-1451.2019.0010. 

 


