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CHAPTER 1
INTRODUCTION
1.1 Background:
A category of metabolic illnesses known as diabetes are defined by hyperglycemia brought on by deficiencies in insulin secretion, action, or both. Long-term harm, dysfunction, and failure of various organ including the eyes, kidneys, nerves, heart, and blood vessels, are linked to the chronic hyperglycemia of diabetes [1]
The two primary form of DM are Type 1 diabetes mellitus (T1 DM) and Type 2 diabetes mellitus (T2 DM), both of which are typically brought on by faulty insulin secretion (T1 DM) and action (T2 DM).T1 DM often affects kids or teenagers, but T2 DM is likely to affect middle-aged and older individuals who experience chronic hyperglycemia as a result of poor dietary and lifestyle choices.
In T2 DM, an imbalance between insulin levels and insulin sensitivity results in a functional deficit of insulin, this has a more subtly developing start. The causes of insulin resistance are numerous, but fat and ageing are the two most prominent ones [2]
Diabetes is identified as one of the most common systemic risk factors for Dry Eyes .From the Global Fact Sheet (2019) India has about 77 million adults with diabetes and is the second country after the china with largest diabetic population  [3]
A multifactorial illness of the ocular surface is dry eye. It is defined by the loss of tear film homeostasis and is followed by ocular symptoms, the causes of which include tear film instability and hyperosmolarity, ocular surface inflammation, and neurosensory abnormalities [4]
The cornea, conjunctiva, lacrimal gland, meibomian gland, lids, and LFU protect and maintain the tear film and normal function of the ocular surface and the nerves that link their sensory and motor systems. Three layers make up the human tear film: lipid (secreted by the watery meibomian gland) and mucin (secreted by the lacrimal gland, cornea, and conjunctiva) and aqueous layer (secreted by lacrimal gland). Enzymes are present in these three levels, metabolites, signaling molecules, and are crucial in sustaining the ocular surface's physiological function sustaining the ocular surface's physiological function [5]
Inflammation, blurred vision, grittiness and irritation, instability of the tear film, and latent ocular surface degradation are all symptoms of the multifactorial condition known as dry eye syndrome, which also affects the lacrimal gland and ocular surface [6]



The International Dry Eye Work Shop (DEWS) claims that the diminished corneal sensitivity supports the development of DES. In two ways: first, by lowering the reflex-induced lacrimal secretion and second, slowing down blinking, and increasing evaporative tear loss [7]
Insulin has significant impact on the growth, proliferation, and metabolism of the corneal and lacrimal glands. Diabetes patients with low insulin levels have biomechanical problems. Hyperglycemia causes inflammatory changes, which in turn cause subsequently affects the regular tear secretion. Exposure of diabetic corneas to increased glucose concentration results in accumulation of advanced glycation end products, on the basement membrane lamina.[8]
When the Aqueous tear secretion is deficient such as Sjogren’s or non- sjogren’s aqueous – deficient type of dry eyes, aqueous component should be provided by artificial tears, hyaluronic acid or tear secretagogues such as diquafosal sodium or using punctal plugs in combination of eye drops[9]
1.2 AIM AND OBJECTIVES
My long term objective with this project is determined whether or not Diabetes cause dry eye.
· To study the prevalence of dry eyes and dry eye related ocular surface disorders in diabetic patients and normal healthy individual.
· Compare the dry eye for Diabetes Patients and non Diabetes patients.
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CHAPTER 2
                                                   REVIEW OF LITERATURE 
2.1 INTRODUCTION

Diabetes is a complex metabolic disorder of carbohydrate, protein and fat metabolism in which there is relative or absolute deficiency of insulin leading to sustained hyperglycemia.
Dry eye is a multifactorial disease of the ocular surface. It is characterized by the loss of tear film homeostasis and is accompanied by ocular symptoms in which tear film instability and hyperosmolarity, ocular surface inflammation and neurosensory abnormalities play etiological roles.
Diabetes causes corneal and conjunctival epithelial damage, inducing reduction of the number of goblet cells and mucin production and the hydrophilic nature of the ocular surface leading to tear film instability.
Dry eye can lead to vision deficit, scarring and perforation of the cornea and secondary bacterial infection. If this syndrome is diagnosed at first stage and treated, would be protected from its complications
The LFU was damaged, it could lead to reduced tear production, abnormalities in blinking, and changes in tear film composition. The individuals with long-standing hyperglycemia are at an increased risk of developing LFU dysfunction. Clinical studies have demonstrated that diabetic patients were more susceptible to ocular surface disorders than healthy subjects. For instance, keratoepitheliopathy was evident ; corneal sensitivity , quantity, and quality of tear secretion  were reduced in diabetic patients; moreover, the alterations in tear composition .
2.2 PREVALENCE
The reported prevalence of DES in diabetics is 15-33% in those over 65 years of age and increases with age and is 50% more common in women than in men. The incidence of dry eye is correlated with the level of glycated hemoglobin: the higher the level of glycated hemoglobin, th e higher the incidence of dry eye.
The Beaver Dam Eye Study reported that approximately 20% of dry eyes occurred in individuals with Type 2 diabetes aged between 43 and 86 years. Hom and De Land reported that 53% of patients with either diabetes or borderline diabetes and self-reported, clinically relevant dry eyes.

2.3 TABULAR OF LITERATURE REVIEW
	AUTHOR
	YEAR
	AGE RANGE (in yrs)
	METHODS
	RESULT

	Ali Abusharha 
Ali Alsaqar
 Raied Fagehi 
Mohammad Alobaid
 Ali Almayouf
 Sulaiman Alajlan 
Mossab Omair 
Essa Alahmad
 Ali Masmali
	2021
	Type 2 diabetic patients aged 20 to 70 years .

 A control group 18–43 years
	TearLab Osmolarity System.
ocular surface disease index questionnaire (OSDI) 
	. No significant differences were detected in tear osmolarity between the control and diabetes groups. The  (OSDI) score was significantly higher in the diabetic patient group. No significant correlation was found between tear osmolarity and OSDI scores.

	Manvi Aggarwal1 , 
Rakesh Goud1,
 O K Radhakrishnan1 , Priyanka Mantri1 ,
 Arpit Shah1
	2020
	40-70 years
	 Ocular surface disease index (OSDI) questionnaire .  Ocular surface staining pattern with fluorescein, Tear film breakup time test (TBUT) Schirmer’s test. 
	36% on the basis of Ocular surface disease index. Mild, moderate and severe dry eyes were present in 16%, 16% and 4% patients . TBUT showed very good agreement with highest diagnostic accuracy. Schirmer’s test and Fluorescein test had good and moderate agreement respectively. 

	        Anushu Sharma
Sarita Aggarwal
Rahul Sahay
Rimsha Thaseeen
	2017
	12-70 years
	Silt lamp Biomicroscopy
Schirmer’s test Tear Breakup Time 
Fluorescein and Rose Bengal staining
	Sixty two diabetic patient had dry eye, type 1 was 3% and type II 59%, Dry eye prevalence was maximum in those above 40 years of age

	Krishnamoorthy Rathnakumar 
Kaliaperumal Ramachandran
Venkatachalam Ramesh 
V.Anebaracy
R.Vidhya
RajamanickamVinothkumar
Rajagopalan Geetha
	2017
	35- 80 years
	Schirmer’s test Tear Breakup Time 
Silt lamp Biomicroscopy
Colored fundus photographs
	Out of 100 T2D patients, the prevalence of DED was noticed 53 patients. The DED and DR it 47.6% in males and 69.4% in females. 

	Rajendra singh Chauhan
Joginder Pal Chugh
Ashok Rathi
Apoorva Goel
	2019
	40-70 years
	TBUT 
Marginal strip  staining 
Fluorescein staining
Rose Bengal staining
	The severity of dry eye was statistically significant in > 10 years.
11% patients with >10 years  were having severe dry eye as compared to only 2% of <10 years of diabetes.

	Sakshi patil
Sunita Bishnoi
Ajit Joshi
	2020
	Above 40 years
	Ocular history
Diabetic history
Comprehensive Ocular clinical examination 
Schirmer’s I test
TBUT

	50 Patients  degree of dryness was seen in 34 patients. Schirmer’s test was abnormal in 24 patient and TBUT was abnormal in 34 patients. Majority of patients was asymptomatic 



CHAPTER 3
METHODOLOGY
3.1 OBJECTIVES:
The aim of the study is prevalence of dry eyes and dry eye related ocular surface disorders in diabetic patients and normal healthy individual.
3.2 STEPS INVOLVED IN THIS STUDY:
SELECTION OF SUBJECTS: 
This study comprises of  350  eyes with age group of 31 to 80 years.
STUDY AREA: 
Aarupadai Veedu Medical college Hospital, Pondicherry
 STUDY DESIGN:
A Cross sectional study consisting 350 patients was undertaken to study the dry eye status in DM patients and normal healthy patients.
SAMPLE SIZE:
A total of 175 diabetic patients and 175 normal healthy patients attending AVMC ophthalmology OPD type II DM of either sex were going  screening for dry eye with and without diabetes.
3.3 Eligibility Criteria
3.3.1  INCLUSION CRITERIA	
1.  Both diabetes and Non diabetes patient.
2.  Definite type 2 diagnosis of diabetes patient.  
3.  Patients of either sex, in age group between 35- 80 years.





3.3.2 EXCLUSION CRITERIA

1. Patients who wear Contact lens user
2. Patients who have undergone ocular surgeries in the past.
3. Amblyopia
4. Allergies
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3.5  FLOW CHART:	
CASE:

CONTROL:



CHAPTER 4
REFERENCES
1. I Silvio , B Richard , F Vivian , G Edward. Diagnosis and classification of Diabetes mellitus. Diabetes Care. 2010 Jan; 33(suppl 1): S62-S69.doi:10.2337/dc10-S062.
2. Sapra Amit, Bhandari Priyanka . Diabetes mellitus [Updated 2022 Jun 26].in:startPearls [Internet]. Treasure Island (FL).
3. K, Midhuna. , N, Divya.,  Pannimalar, V., Veeramani , A., Bhaskaran, Bindu., (2020). Assessment of the incidence and prevalence of dry eyes in diabetic individuals and it’s effect on visual acuity.12,16,97-99.
4. Dutra, BDAL.,Carneiro, CLB.,Gomest, MSM.,(2019). Clinical Evaluation of Dry Eye Syndrome in Patients with Proliferative Diabetic Retinopathy and Laser Therapy Indication. DOI: 10.2174/1874364101913010001, 2019, 13, 1-7.
5. Zhang , Xinyuan., Zhao, Lin., Deng, shijing., Sun, Xuguang.,(2016).Dry eye syndrome in patients with diabetes mellitus: prevalence, etiology, and clinical  characteristics. J Ophthalmol. 2016;2016:8201053.doi: 10.1155/2016/8201053.Epub 2016  Apr 26. -DOI-PMC Pubmed .
6. Shekar,Nithish.,Gowda,DV.,Kumar,Hitesh.,(2019).Recent trends in management of keratoconjunctivitis sicca . DOI: http://dx.doi.org/10.22159/ijap.2019v11i6.36114
7. A Vasilis, E loanna, K Eleftheria, V Konzanidou, S Eleftherios, T Panos. Dry Eye Syndrome in Subjects With Diabetes and Association With Neuropathy. Diabetes Care 2014;37:e210–e211 | DOI: 10.2337/dc14-0860	
8. Dhivya N. Evaluation of dry eye status in Type 2 diabetics and it association with severity of diabetic retinopathy.2015,15-429.
9. T Kazuo, Y Norihiko(2019). A New Perspective on Dry Eye Classification: Proposal by the Asia Dry Eye Society. Eye contact lens. 2020 jan; 46(1):S2-S13. 2019 Dec 16. Doi:10.1097/ICL.0000000000000643.PMCID:PMC7423530. PMID:31425351.
10. A Mohammed , E Z Noor, Z C A Mohd. Comparison of dry eye parameters between Daibetic and Non- Diabetics in District of Kuantan, Pahang.2016 May; 23(3): 72-77. PMID: 27418872.
11. K D Saura, P Gautam, P Gaurav.Correlation of dry eye and diabetes mellitus.2021; 7(1):25-30.
12. V H Pooja, B K Subrahmanya, T V G H. Correlation of dry eye status with the duration of diabetes and the severity of diabetic retinopathy in type 2 diabetes mellitus patients.2019;5(1):12-15.DOI:10.18231/2395-1451.2019.0002.
13. R M Masoud, R Maryam, A A Mohammad, and R S Mohammad.Prevalence of dry eye syndrome and dibetic retinopathy in type2 diabetes patients.2008, 8:10, doi:10.1 186/1471-2415-8-10.
14. K Vivek, Ratnesh, swati.Study to find the burden of dry eye in diabetic patients in a tertiary care hospital.Vol 5; Issue: 2; April-june 2020.
15. R R O, A B, S K. Study of dry eye in diabetes mellitus type II and it’s association with diabetic retinopathy. https://doi.org/10.18231/j.ijceo.2020.131 2395-1443. 2020;6(4):626–628.
16. C Y Kyung, K I Seong, S S Man. Changes of Tear Film and Ocular Surface in Diabetes Mellitus. Vol. 18:168-174, 2004.
17. K S Silviana, H M Thanaa, A E Z Yasser , H S Ali. Prevalence of  dry eye in diabetics.2017, IP 213.160.139.38.110:77-82.
18. S C Rajender , R Ashok, P C J, G Neha , G Apoorva. Comparative  E valuation of Incidence of Dry Eye in patients with and without Diabetes Mellitus. 2019;5(4): 353-360 DOI:10.21276/sjmps.2019.5.4.13.
19. I O Segun, F Oluyemi, O B Charles, O O Ayobade. Relationship between dry eye and glycosylated haemoglobin among diabetics in Ibadan, Nigeria.2019;33:14. Doi:10.11604/ pamj.2019.33.14.14074.
20. R Premnath, J Mehak, K S A Anuj. Dry Eye Occurrence in Type II Diabetics and Non-Diabetics: A Prospective Cohort Study. 2021 4.292021): 30-35.

	










Preliminary Eye Examination


Detailed Diabetic History was Recorded


Anterior chamber examination


Informed consent


Schirmer's Test-I















Preliminary eye examination
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