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                          LIST OF ABBREVIATIONS USED 

 

T2DM: Type 2 diabetes mellitus 

T1DM: Type 1 diabetes mellitus 

DM: Diabetes mellitus 

NCD: Non-communicable disease 

DR: Diabetic retinopathy 

DF: Diabetic foot 

DFU: Diabetic foot ulcer 

NPDR: Non-proliferative diabetic retinopathy 

PDR: Proliferative diabetic retinopathy 

HRPDR: High risk proliferative diabetic retinopathy 

CSME: Clinically significant maculae edema 

DME: Diabetic macular edema 

VTDR: Vision-threatening diabetic retinopathy 

HbA1C: glycated hemoglobin 

OPD: Out-patient department 

ETDRS: Early treatment diabetic retinopathy study 
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ABSTRACT 

 

AIM: - To study the association between diabetic retinopathy (DR) and 

diabetic foot ulcer (DFU) in type 2 diabetes mellitus (T2DM) patients. 

 

OBJECTIVES: - To evaluate the prevalence of DR in T2DM patients 

with DFU and grade of DR amongst T2DM patients with DFU as 

compared to the grade of DR in type 2 DM patients without DFU. 

   

TYPE OF STUDY: - Cross-sectional study 

 

MATERIALS AND METHODS: - T2DM patients with DFU and 

without DFU who consulted the OPD or who were admitted in our 

hospital were screened. All those who met the inclusion and exclusion 

criteria were included in the study after obtaining informed consent. 

Those patients with DFU (cases) were compared to T2DM patients 

without DFU (controls). All cases and controls underwent an ophthalmic 

examination including dilated fundoscopy using slit lamp and +90 D lens 

or indirect ophthalmoscope and +20 D lens. If DR was present, it was 

graded using the ETDRS (early treatment diabetic retinopathy study) 

grading of DR. DR grades between cases and controls were compared 
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using appropriate statistical tests. Those patients who had DR changes 

requiring further management were referred to our vitreoretinal surgeons 

for care. 

 

RESULTS: - We included 65 patients in the cases group (with DFU) and 

65 patients in the control group (T2DM without DFU) and found that 60 

(92.3%) in the DFU group had DR while only 23 (35.4%) in the control 

group had DR. In the DFU group, 17 (26.2%) patients had DR changes 

that required treatment (DME/PDR/HRPDR) in the form of laser, 

intravitreal anti-VEGF or vitreoretinal surgery. While only 5 (7.7%) of 

the 65 patients in the control group had DR that required treatment.  We 

found that proliferative DR (PDR) was more common in the DFU group 

than in the control group (12.3% vs 4.6%). 9 (13.8%) patients in the DFU 

group had diabetic macular edema (DME), while only 2 (3.1%) patients 

in the control group had DME. 

 

CONCLUSION: - There is a significant association between diabetic 

retinopathy and diabetic foot ulcer. Prevalence of DR, PDR and DME 

was significantly more in T2DM patients with DFU than those without 

DFU. Hence warranting the need for early detection and management of 

DR in DFU patients to prevent visual impairment.  
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                                  INTRODUCTION 

 

Diabetes mellitus (DM) is a chronic non-communicable disease (NCD) 

caused due to insufficient insulin production by the pancreas [type 1 

diabetes mellitus- (T1DM)] or resistance of tissues to insulin [type 2 

diabetes (T2DM)]. Improper functioning or lack of insulin causes raised 

blood glucose levels in both the types of diabetes. Prolonged periods of 

elevated blood glucose can lead to serious damage to the heart, blood 

vessels, eyes, kidneys and nerves causing complications like myocardial 

ischemia, cerebrovascular accident, renal failure, diabetic ulcers- lower 

limb amputation, retinopathy-blindness and neuropathies. DM is a 

significant cause of morbidity and mortality posing a serious threat to 

public health and health-care systems globally. Hence it has been 

declared as one of the four priority NCDs targeted for action by world 

leaders in the 2011 political declaration on the prevention and control of 

NCDs (1,2). 

 

With the increasing ageing population worldwide, the prevalence of non-

communicable diseases (NCDs) is also increasing. Globally, NCDs are 

the leading cause of morbidity and mortality. In 2016, 71% of the 57 

million global deaths were due to NCDs that included cardiovascular 
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diseases (17.9 million deaths, 44%), cancers (9 million deaths, 22%); 

chronic respiratory diseases (3.8 million deaths, 9%); and diabetes (1.6 

million deaths, 4%). NCDs are not only the problem of older people, but 

they are also responsible for 75% of premature adult deaths (30–69 years 

of age) (3). 

 

India has nearly 104 million elderly persons (aged 60 years or above) as 

per Indian population Census 2011. This number is expected to increase 

to 173 million by 2026 according to the United Nations Population Fund 

and HelpAge India report. The proportion of population aged 60 years 

and over was 5.6% in 1961, 8.6% in 2011, 10.1% in 2021 and this is 

estimated to increase further to 13.1% in 2031. 21 persons among every 

100 elderly Indians in rural and urban areas have a chronic NCD, with 

hypertension and diabetes being the most common accounting for 38% 

and 31% of all chronic diseases respectively (4). 

 

T2DM accounts for majority of patients with diabetes mellitus and is 

associated with a wide range of microvascular and macrovascular 

complications (5) that not only cause distress to patients and their 

caretakers but also leave healthcare systems burdened. Microvascular and 
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macrovascular complications in diabetes occur as a result of blood vessel 

endothelial dysfunction due to hyperglycaemia, formation of advanced 

glycation end-product, hypercoagulability, increased platelet reactivity 

and hyperexpression of sodium-glucose co-transporter-2 (SGLT-2) (1). A 

diagnostic test for diabetes is measuring levels of HbA1c (glycated 

haemoglobin) in blood. HbA1c more than 6.5% is suggestive of diabetes 

but HbA1c below 6.5% does not rule out diabetes. The relationship 

between HbA1c and prevalent retinopathy is directly proportional. 

However, in certain genetic, haematologic conditions like 

haemoglobinopathies, certain anaemias, and disorders associated with 

accelerated red cell turnover such as malaria, HbA1c may vary and 

cannot be relied upon (6–8). The risk of development and progression of 

diabetic retinopathy in both type 1 and type 2 diabetes is reduced when 

HbA1c is under good control (7% or less) according to two landmark 

trials, the Diabetes Control and Complications Trial (DCCT) and the 

United Kingdom Prospective Diabetes Study (UKPDS). The long-term 

benefits of tight controlled HbA1c outweigh the risk of initial worsening 

of retinopathy that occurs at the start of treatment. The risk of retinopathy 

reduces by 30-40% with every one percent decrease in HbA1c and this 

develops a metabolic memory causing the effect to be long-lasting (1). 
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Diabetic retinopathy (DR) is a common microvascular complication of 

diabetes and a major cause of acquired and preventable blindness 

globally. With increasing life span, socio-economic conditions and 

obesity, prevalence rate of DR in India is increasing. Hyperglycemia, 

hypertension, dyslipidemia, duration of diabetes, Hispanic and Asian 

origin are risk factor for developing DR. Approximately 40 % decrease in 

risk of DR, 25% reduced progression to vision-threatening diabetic 

retinopathy (VTDR), 25% decreased need for laser treatment, 15% 

decrease in blindness are seen with every 1% decrease in HbA1c (9). 

Hyperglycemia induces oxidative stress, inflammation and other 

biochemical changes that causes vascular endothelial dysfunction leading 

to increased vascular permeability which results in diabetic macular 

edema (DME). This microangiopathy also causes retinal ischemia and 

neovascularization due to increased vascular endothelial growth factor 

(VEGF) resulting in proliferative diabetic retinopathy (PDR). Both of 

these conditions being vision-threatening and demanding laser therapy, 

treatment with anti-VEGF or vitreoretinal surgery (10–13) 

 

Another common microvascular complication of uncontrolled diabetes is 

diabetic foot ulcer (DFU) that is most likely neuropathic in origin due to 

diabetic neuropathy. Developing countries are experiencing an increase in 
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the prevalence of chronic DFUs, negatively impacting the quality of life 

of these patients (14). Diabetic foot (DF) refers to foot ulcers caused due 

to a combination of loss of sensation due to peripheral neuropathy and 

ischemia due to peripheral arterial disease as a result of uncontrolled 

diabetes. It is a serious microvascular complication of T2DM. Factors 

adding to the burden of DF disease in low and middle income countries 

are barefoot walking, lack of awareness, delay in seeking care, shortage 

of trained healthcare providers (15). Factors adding to the burden of DF 

disease in low- and middle-income countries are barefoot walking, lack 

of awareness, delay in seeking care, shortage of trained healthcare 

providers. Poor glycemic control is associated with peripheral neuropathy 

and peripheral arterial disease which may lead to DFU (16). Previous 

studies have shown that DR is more prevalent among patients with 

diabetic foot ulcers and is more likely to be PDR (17–23).  

 

Not many scientific studies are available regarding the association of DR 

with DFU in the southern part of India. It is needed to conduct this study 

to facilitate early detection of DR in patients with DFU and early 

intervention in those with vision threatening retinopathic changes to 

ensure restoration of vision and prevention of visual disability. 
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AIM 

 

To study the association between diabetic retinopathy (DR) and diabetic 

foot ulcer (DFU) in type 2 diabetes mellitus (T2DM) patients. 

 

 

 

OBJECTIVES 

 

1. To evaluate the prevalence of DR in T2DM patients with DFU.  

 

2. To evaluate the grade of DR amongst T2DM patients with DFU as 

compared to the grade of DR in type 2 DM patients without DFU. 
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REVIEW OF LITERATURE 

 

1. Sellman A, Katzman P, Andreasson S, et al. studied the association 

of more frequent and advanced retinopathy with the presence of 

chronic diabetic foot ulcers in Sweden in 2017. They studied two 

groups- 90 T2DM patients with DFU and 180 T2DM patients 

without DFU, of Scandinavian origin. They found that renal 

function (estimated glomerular filtration rate, eGFR) in the DFU 

group was more deteriorated.  HbA1c levels between their groups 

did not vary. They found that 94% of patients in the DFU group 

had some type of DR. 41% of patients in the DFU group and 15% 

in the control group had severe NPDR and proliferative DR. PDR 

alone was present in 31% patients in the DFU group. 40% patients 

in the DFU group had clinically significant macular edema 

(CSME) as compared to 16% in the control group who had CSME. 

34% patients among controls were without DR as compared to 

only 6% of people in the DFU group who were without DR (18).  

 

2. Hwang D J, Lee K M, Park M S, et al studied retrospectively the 

association between diabetic foot ulcer and diabetic retinopathy in 

100 DM patients with and without DFU in Korea between 2004 

and 2011. 74% of patients in the DFU group were men, their mean 
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age was 66.7 ± 10.6 years, mean duration of DM was 18.5 ± 10.6 

years and mean HbA1c 8.0 ± 1.8%. The DFU group was older in 

age, and demonstrated higher pulse pressure, lower BMI, lower 

cholesterol and hematocrit levels, and higher HbA1c and serum 

creatinine levels than the control group. The DFU group had a 

higher prevalence of PDR and DR, 90% had DR and 55% had 

PDR. Severity of DR between the two groups was statistically 

significant but they did not find any significant association between 

DR and DFU severities. (19). 

 

3. Karam T, Kamath Y S, Rao L G, et al. conducted cross-sectional 

observational study in South India between 2014 and 2016 and 

included 182 DM patients with diabetic foot. 13 of them had 

T1DM, rest had T2DM. 75.2% were males, mean age was 59.3 

years, mean duration of DM in type 1 patients was 14.9 years, in 

type 2 patients was 10.9 years. They found a significant increased 

prevalence of DR in patients with DF syndrome and also patients 

with higher grades of risk for DF had more severe DR. Out of 182 

patients with DF, 67.58% had DR changes and 17.88% of them 

had PDR. They found that with the increase in the duration of DM, 

the severity of DF and prevalence of DR was more. A significant 
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association was found between the severity of DF grading and the 

presence of DR.  (20).  

 

4. Zafar S, Rahim K, Khan I U, et al. conducted a cross-sectional 

study in Pakistan on prevalence and association of diabetic 

retinopathy with diabetic foot ulcer from 2017-2018 and found 

that, of the 225 DFU patients, 95.6% had DR and 75.1% had PDR. 

They also found that the risk of PDR was higher among patients 

with higher grades of DFU (21). 

 

5. Borderie G, Foussard N, Larroumet A, et al. investigated 

prospectively whether the development of diabetic foot ulcer 

(DFU) is related to diabetic Retinopathy (DR). The study was 

conducted in a hospital in France between 2009 and 2020. They 

included a total of 522 patients with T2DM and studied the 

development of DFU and DR in them. It was found that DR is 

independently related to the greater incidence of DFU and 

amputations among type 2 diabetes patients (22). 
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MATERIALS AND METHODS 

 

This cross-sectional study was conducted between March 2021 and 

September 2022, in accordance with the Declaration of Helsinki and the 

approval of the Institutional Ethical Committee. 

 

Type 2 diabetes mellitus (T2DM) patients with DFU were considered as 

cases and T2DM patients without DFU were considered as controls. 

Cases and controls who met all the inclusion and exclusion criteria were 

recruited from the ophthalmology outpatient department (OPD), 

surgery/orthopedics OPD and surgery/orthopedics inpatient wards.  

 

Informed consent was taken from these patients. Decision to continue 

with the study was taken as implicit consent of participation in the study. 

Participation or lack thereof had no effect on the clinical care of the 

patient.  

 

All cases and controls underwent a complete ophthalmic examination. 

Patients’ pupils were be dilated using one drop of tropicamide plus (0.8% 

w/v tropicamide + 5% w/v phenylephrine) eye drops and posterior 



18 

 

segment was examined by dilated fundoscopy using slit lamp and +90 D 

lens or indirect ophthalmoscope and +20 D lens.  

DR was graded using the ETDRS (Early Treatment Diabetic Retinopathy 

Study) grading of diabetic retinopathy (24,25).  
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Inclusion Criteria 

1. Type 2 DM patients with active diabetic foot ulcer onset within 6 

months (Cases) 

2. Type 2 DM patients without history of diabetic foot ulcer 

(Controls) 

3. Age >30 years and <80 years 

 

Exclusion Criteria 

1. Type 1 DM patients, gestational DM 

2. Type 2 DM patients with healed diabetic foot ulcer or onset of 

ulcer >6 months 

3. Age <30 years and >80 years 

4. Patients with foot ulcers due to non-diabetic causes  

 

Data Sources 

1. Patient reported information 

2. Outpatient and inpatient case sheets, computer scanned case sheets, 

discharge records and laboratory data.  
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Data Collection  

The following data was collected 

1. Name 

2. Age/Gender 

3. UHID 

4. Duration since diagnosed with type 2 DM 

5. Medications being taken by the patient- OHAs and/or insulin 

6. History of regular/ irregular treatment 

7. History of other co-morbidities  

8. Previous history of treatment for DR 

9. Previous history of Vitreoretinal surgeries 

10.  History of diabetic foot present/past 

11.  Visual acuity 

12.  Presence/absence of DR 

13.  DR grading 

14.  Laboratory data of glycated hemoglobin (HbA1C) levels 

 

Data Analysis and Statistical Methods 

The primary outcome of the study was to determine the prevalence DR 

amongst diabetic foot patients. The secondary outcome of the study was 
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to determine the grade of DR in patients with various grades of diabetic 

foot. 

 

Potential Benefits 

There would be early detection of DR and its severity in the study 

patients. Early detection will ensure early intervention in terms of laser 

therapy, thereby keeping the DR at check.  Data interpreted from the 

study could be used to further inform doctors about the prevalence and 

grade of DR amongst patients with diabetic foot ulcers and be used to 

advocate for early referral to specialists.  
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                                              RESULTS 

 

65 patients with T2DM and active DFU and 65 patients with T2DM 

without DFU who met the inclusion and exclusion criteria were recruited 

for this study as cases and controls groups respectively. In the DFU 

group, 13 (20%) were females and 52 (80%) were males. Mean age was 

57.2 +/- 8.79 years and mean duration of diabetes was 10.35 years. In the 

control group, 16 (24.6%) were females and 49 (75.4%) were males. 

Mean age was 59.92 +/- 11.49 years and mean duration of diabetes was 

9.25 years. (Tables 1, 2 & Fig. 1, 2) 

TABLE 1: COMPARISON OF THE MEAN AGE BETWEEN THE GROUPS USING 

INDEPENDENT SAMPLE T TEST 

Groups N Minimum Maximum Mean S.D 
Mean 

diff 

p 

value 

Cases 65 41.0 72.0 57.20 8.79 
-2.72 0.13 

Controls 65 31.0 79.0 59.92 11.49 

 

 

57.2

59.92

55.5

56

56.5

57

57.5

58

58.5

59

59.5

60

60.5

Cases Controls

A
ge

 (
ye

a
rs

)

Fig.1: COMPARISON OF THE MEAN AGE 
BETWEEN THE GROUPS 



23 

 

 

TABLE 2: DISTRIBUTION OF THE SUBJECTS BASED ON GENDER 

 

Gender 

Groups 

Total 

Cases Controls 

Females 13 (20.0%) 16 (24.6%) 29 (22.3%) 

Males 52 (80.0%) 49 (75.4%) 101 (77.7%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 0.39 

p value- 0.527 
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Among patients in the DFU group, the duration of T2DM was ≤1 year in 

2 (3.1%) patients, 2-5 years in 19 (29.2%) patients, 6-10 years in 18 

(27.7%) patients and >10 years in 26 (40.0%) patients. Among patients in 

the control group, the duration of T2DM was ≤1 year in 5 (7.7%) 

patients, 2-5 years in 21 (32.3%) patients, 6-10 years in 17 (26.2%) 

patients and >10 years in 22 (33.8%) patients. (Table 3 & Fig. 3) 

 

TABLE 3: DISTRIBUTION OF THE SUBJECTS BASED ON DURATION OF 

DIABETES 

 

Duration of DM 

Groups 

Total 
Cases Controls 

≤ 1 yr 2 (3.1%) 5 (7.7%) 7 (5.4%) 

2 to 5 yrs 19 (29.2%) 21 (32.3%) 40 (30.8%) 

6 to 10 yrs 18 (27.7%) 17 (26.2%) 35 (26.9%) 

> 10 yrs 26 (40.0%) 22 (33.8%) 48 (36.9%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 1.74 

p value- 0.62 
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In the DFU group, 1 (1.5%) patient was not on any medications, 44 

(67.7%) patients were on oral hypoglycemic agents (OHAs), while 

remaining 20 (30.8%) patients were on OHAs and insulin therapy for 

diabetes. In the control group, 55 (84.6%) patients were on oral 

hypoglycemic agents (OHAs), while remaining 10 (15.4%) patients were 

on OHAs and insulin therapy for diabetes. (Table 4 & Fig. 4)  

 

TABLE 4: DISTRIBUTION OF THE SUBJECTS BASED ON DRUGS 

Insulin 

Groups 

Total 

Cases Controls 

No Medication 1 (1.5%) 0 (0.0%) 1 (0.8%) 

OHA 44 (67.7%) 55 (84.6%) 99 (76.2%) 

OHA + Insulin 20 (30.8%) 10 (15.4%) 30 (23.1%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 5.55 

p value- 0.062 

 

 

1.5

67.7

30.8

0

84.6

15.4

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

No Medication OHA OHA + Insulin

P
e

rc
e

n
ta

ge

Fig.4: DISTRIBUTION OF THE SUBJECTS BASED ON 
DRUGS

Cases

Controls



27 

 

20 (30.76%) of the 65 patients in the DFU group were on insulin therapy 

for T2DM, whereas in the control group 10 (15.38%) of the 65 patients 

were on insulin (statistically significant, P = 0.027). (Table 5 & Fig. 5) 

 

TABLE 5: DISTRIBUTION OF THE SUBJECTS BASED ON INSULIN 

TREATMENT 

Insulin treatment 

Groups 

Total 

Cases Controls 

No 45 (69.23%) 55 (84.6%) 100 (73.3%) 

Yes 20 (30.76%) 10 (15.38%) 30 (26.7%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 0.006 

p value- 0.027* 

*significant 
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We found that, 60 (92.3%) patients among the DFU group had DR of 

some grade while only 23 (35.4%) patients among controls had DR of 

some grade (statistically significant, P = 0.002). (Table 6 & Fig. 6) 

 

TABLE 6: DISTRIBUTION OF THE SUBJECTS BASED ON PRESENCE OF DR 

DR 

Groups 

Total 

Cases Controls 

NO 5 (7.7%) 42 (64.6%) 47 (36.2%) 

YES 60 (92.3%) 23 (35.4%) 83 (63.8%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 45.62 

p value- 0.002* 

*significant 
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According to ETDRS grading (24,25) among patients in the DFU group, 

5 (7.7%) did not have any DR changes, 9 (13.8%) had mild NPDR, 15 

(23.1%) had moderate NPDR, 18 (27.7%) had severe NPDR, 10 (15.4%) 

had very severe NPDR, 3 (4.6%) had PDR and 5 (7.7%) had HRPDR. 

While amongst the patients in the control group, 39 (60.0%) did not have 

any DR changes, 7 (10.8%) had mild NPDR, 8 (12.3%) had moderate 

NPDR, 6 (9.2%) had severe NPDR, 2 (3.1%) had very severe NPDR, 3 

(4.6%) had PDR and none (0.0%) had HRPDR. These results were 

statistically significant (P = 0.001). (Table 7 & Fig. 7) 

 

We found that proliferative DR was more common in the DFU group 

than in the control group (12.3% vs 4.6%; P = 0.001). (Table 7 & Fig. 7) 
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TABLE 7: DISTRIBUTION OF THE SUBJECTS BASED ON DR GRADE (ETDRS 

GRADING) 

DR GRADE 

Groups 

Total 

Cases Controls 

No DR 5 (7.7%) 39 (60.0%) 44 (33.8%) 

Mild NPDR 9 (13.8%) 7 (10.8%) 16 (12.3%) 

Moderate NPDR 15 (23.1%) 8 (12.3%) 23 (17.7%) 

Severe NPDR 18 (27.7%) 6 (9.2%) 24 (18.5%) 

Very severe NPDR 10 (15.4%) 2 (3.1%) 12 (9.2%) 

PDR 3 (4.6%) 3 (4.6%) 6 (4.6%) 

HRPDR 5 (7.7%) 0 (0.0%) 5 (3.8%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 44.98 

p value- 0.001* 

*significant 
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9 (13.8%) patients in the DFU group had diabetic macular edema (DME), 

while only 2 (3.1%) patients in the control group had DME (statistically 

significant, P = 0.027). (Table 8 & Fig. 8) 

 

TABLE 8: DISTRIBUTION OF THE SUBJECTS BASED ON PRESENCE OF DME 

DME 

Groups 

Total 
Cases Controls 

No 56 (86.2%) 63 (96.9%) 119 (91.5%) 

Yes 9 (13.8%) 2 (3.1%) 11 (8.5%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 4.86 

p value- 0.027* 

*significant 
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17 (26.2%) of the 65 patients in the cases group had DR changes that 

required treatment (DME/PDR/HRPDR) in the form of laser, intravitreal 

anti-VEGF or vitreo-retinal surgery. While only 5 (7.7%) of the 65 

patients in the control group had DR that required treatment (statistically 

significant, P = 0.001). (Table 9 & Fig. 9) 

 

TABLE 9: DISTRIBUTION OF THE SUBJECTS BASED ON TREATMENT 

REQUIREMENT  

 

NPDR/PDR/DME 

Groups 

Total 

Cases Controls 

NO DR 5 (7.7%) 39 (60.0%) 44 (33.8%) 

NPDR 43 (66.2%) 21 (32.3%) 64 (49.2%) 

NPDR +DME 9 (13.8%) 2 (3.1%) 11 (8.5%) 

PDR 3 (4.6%) 3 (4.6%) 6 (4.6%) 

HRPDR 5 (7.7%) 0 (0.0%) 5 (3.8%) 

Total 65 (100.0%) 65 (100.0%) 130 (100.0%) 

Chi-square value- 43.29 

p value- 0.001* 

*significant 
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After clinically analyzing both the cases and control groups for DR, 

laboratory HbA1C values were compared. It was found that mean 

HbA1C amongst cases was 10.89 +/- 2.40 %, while amongst controls it 

was 8.86 +/- 2.19 % (statistically significant, p value- 0.001). (Table 10 

& Fig. 10) 

 

TABLE 10: COMPARISON OF THE MEAN HBA1C BETWEEN THE GROUPS 

USING INDEPENDENT SAMPLE T TEST 

Groups Total Minimum Maximum Mean S.D 
Mean 

diff 
p value 

Cases 65 5.5 15.8 10.89 2.40 

2.03 0.001* 

Controls 65 5.6 14.9 8.86 2.19 

*significant 
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In the DFU group, mean HbA1c of patients who did not have any DR 

changes was 9.76% and mean HbA1c of patients who had DR of some 

grade was 10.99% (statistically not significant, P=0.27). In the control 

group, mean HbA1c of patients who did not have any DR changes was 

8.41% and mean HbA1c of patients who had DR of some grade was 

9.69% (statistically significant, P=0.023) (Table 11 & Fig. 11) 

 

TABLE 11: COMPARISON OF THE HBA1C BASED ON DR USING 

INDEPENDENT SAMPLE T TEST 

Groups DR N Minimum Maximum Mean S.D 
Mean 

diff 
p value 

Cases 
No 5 7.8 11.5 9.76 1.74 

-1.23 .27 
Yes 60 5.5 15.8 10.99 2.44 

Controls 
No 42 6.2 13.6 8.41 1.97 

-1.28 0.023* 
Yes 23 5.6 14.9 9.69 2.37 

*significant 
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                                STATISTICAL ANALYSIS  

 

SPSS (Statistical Package for Social Sciences) version 20. (IBM 

SPASS statistics [IBM corp. released 2011] was used to perform the 

statistical analysis 

• Data was entered in the excel spread sheet.  

• Descriptive statistics of the explanatory and outcome variables 

were calculated by frequency and proportion for qualitative 

variables, mean and standard deviation for quantitative variables. 

• Inferential statistics like 

o Chi-square test was applied for qualitative variables to find 

the association. 

o Independent sample t test was applied to compare the 

quantitative variables (age, HbA1C) between the groups.  

• The level of significance is set at 5% 
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                                            DISCUSSION  

 

Type 2 diabetes (T2DM) mellitus is now on a rise globally than ever 

before and is a leading cause of morbidity and mortality. Morbidity due 

to its microvascular complications like diabetic retinopathy, diabetic 

neuropathy leading to diabetic foot ulcer is also seen in increasing 

number of these patients. Diabetic retinopathy (DR) is one of the leading 

causes of preventable and manageable vision loss across the world. The 

overall prevalence of DR among the DM population in India according to 

a recent meta-analysis published in Indian Journal of Ophthalmology 

(IJO) was found to be 14.0% in rural population and 17.4% in urban 

population (26) as compared to 22.27% prevalence of DR globally (27). 

Diabetic foot ulcer (DFU) is a debilitating condition due to diabetic 

neuropathy which is a microvascular complication of T2DM that is 

responsible for prolonged hospital admissions among diabetics posing a 

serious burden on the patient, their family and the healthcare systems. 

90% of patients with DFU end up undergoing a major or minor 

amputation (28). Patients with DFU are at increased risk for developing 

DR than those T2DM patients without DFU due to various multimodal 

factors.  
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Our study was a cross-sectional hospital-based study conducted between 

March 2021 and September 2022 which included two groups: T2DM 

patients with DFU and T2DM patients without DFU. We found that 60 

(92.3%) out of 65 patients in the DFU group had DR while only 23 

(35.4%) out of patients among the control group had DR. Of the 65 

patients in the DFU group, 17 (26.2%) patients had DR changes that 

required treatment (DME/PDR/HRPDR) in the form of laser, intravitreal 

anti-VEGF or vitreoretinal surgery. While only 5 (7.7%) of the 65 

patients in the control group had DR that required treatment.  We found 

that proliferative DR was more common in the DFU group than in the 

control group (12.3% vs 4.6%). 9 (13.8%) patients in the DFU group had 

diabetic macular edema (DME), while only 2 (3.1%) patients in the 

control group had DME. DME was confirmed by optical coherence 

tomography (OCT) of the macula and it called for an immediate 

management with intravitreal anti-VEGF in these patients to improve the 

macular edema and their reduced vision caused by it. All these patients 

were reviewed and received the above necessary care by our vitreoretinal 

surgeons (11).  

 

A similar observational study was conducted by Sellman et al. (18) in 

Sweden in 2017 between two groups of 90 T2DM patients with DFU and 
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180 T2DM patients without DFU. Renal function (estimated glomerular 

filtration rate, eGFR) in the DFU group was more deteriorated.  HbA1c 

levels between their groups did not vary. They found that 94% of patients 

in the DFU group had some type of DR. 41% of patients in the DFU 

group and 15% in the control group had severe NPDR and proliferative 

DR. PDR alone was present in 31% patients in the DFU group. 40% 

patients in the DFU group had clinically significant macular edema 

(CSME) as compared to 16% in the control group who had CSME. 34% 

patients among controls were without DR as compared to only 6% of 

people in the DFU group who were without DR. While in our study, we 

found that 92.3% patients in the DFU group had some form of DR while 

only 23 (35.4%) patients in the control group had DR of some form. 

12.3% had PDR in the DFU group while 4.6% had PDR in the control 

group. 13.8% patients in the DFU group had DME as compare to 3.1% 

patients in the control group. The prevalence of DR found in our study 

between the groups was similar to the study conducted by Sellman et al 

(18). 

 

Hwang D J et al (19) studied retrospectively the association between 

diabetic foot ulcer and diabetic retinopathy in 100 DM patients with and 

without DFU in Korea between 2004 and 2011. The DFU group was 
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older in age, and demonstrated higher pulse pressure, lower BMI, lower 

cholesterol and hematocrit levels, and higher HbA1c and serum creatinine 

levels than the control group. The DFU group had a higher prevalence of 

PDR and DR, 90% had DR and 55% had PDR. Severity of DR between 

the two groups was statistically significant but they did not find any 

significant association between DR and DFU severities. In comparison to 

the Hwang et al study, in the DFU group of our study 92.3% patients had 

DR and 12.3% had PDR. Our DFU group had significantly higher HbA1c 

as compared to our control group. We did not compare the grading of 

DFU with DR grading. 

  

A cross-sectional observational study conducted in South India by Karam 

et al. (20) between 2014 and 2016 included 182 DM patients with 

diabetic foot. 13 of them had T1DM, rest had T2DM. 75.2% were males, 

mean age was 59.3 years, mean duration of DM in type 1 patients was 

14.9 years, in type 2 patients was 10.9 years. They found that with the 

increase in the duration of DM, the severity of DF and prevalence of DR 

was more. DR was seen in 123 patients. 67.58% had DR. PDR 

constituted 17.88% of the total patients with retinopathy. A significant 

association was found between the severity of DF grading and the 

presence of DR. They did not have a control group and lacked details on 
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the presence of DME. Our study had a higher prevalence of DR among 

patients with DFU. We also observed that more patients in the DFU 

group had PDR and DME as compared to patients without DFU. 

T2DM is one of the common chronic non-communicable diseases (NCD) 

causing significant morbidity and mortality since it is associated with a 

wide range of microvascular and macrovascular complications. DR and 

DFU are common microvascular complications of diabetes. DR is a 

major cause of acquired but manageable and preventable blindness all 

over the world. Most DFU patients are burdened physically and 

emotionally (29) that they may not undergo regular screening for DR. 

When these patients seek medical care for a visible and symptomatic 

condition like DFU, it is essential that they undergo retinal evaluation to 

detect DR early and to facilitate early intervention, if necessary, that can 

prevent visual impairment (30).  
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CONCLUSION 

 

We observed that there is a significant association between diabetic 

retinopathy and diabetic foot ulcer. Prevalence of DR, PDR and DME 

was significantly more in T2DM patients with DFU as compared to 

T2DM patients without DFU suggesting a strong association between DR 

and DFU. Hence warranting the need for early detection and management 

of DR in DFU patients to prevent visual impairment. Therefore, presence 

of DR can be considered to be a risk factor for worsening of diabetic foot 

disease. Conversely, the presence of diabetic foot disease can be 

considered as a predictor for progression of DR. 
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                                          SUMMARY  

 

There is a lot known about T2DM and its macrovascular and 

microvascular complications. Diabetic retinopathy (DR) is a common 

complication of uncontrolled DM that if not detected early can progress 

to higher grades that will cause gradual loss of vision. Diabetic foot ulcer 

(DFU) is another common complication of uncontrolled DM that results 

from diabetic neuropathy and peripheral microvascular and 

macrovascular changes. The association between DR and DFU is least 

studied especially in our region. From a few previous studies, it was 

observed that DR was more severe among patients with DFU.  

 

We conducted a study to evaluate this association and compare the 

severity of DR in T2DM patients without DFU having similar age group, 

gender and duration of DM. There was a strong association between DR 

and DFU. Higher grades of DR were seen in DFU patients as compared 

to DM patients without DFU. PDR and DME was also significantly 

higher among the DFU patients. Hence DFU patients need regular follow 

up with ophthalmologists to screen, diagnose and manage DR, thereby 

preventing visual disability in the already burdened DFU patients. 
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                                        ANNEXURE 1 

                         INFORMED CONSENT FORM  

 

DEPARTMENT OF OPHTHALMOLOGY 

This consent form is for the patients who will take part in my study conducted at 

SDM HOSPITAL, DHARWAD. The title of the study is “A CROSS-SECTIONAL 

STUDY OF DIABETIC RETINOPATHY IN TYPE 2 DIABETES MELLITUS 

PATIENTS WITH DIABETIC FOOT ULCER”  

 

INFORMATION SHEET 

Introduction: 

I, ophthalmology postgraduate, am conducting a research project on “A CROSS-

SECTIONAL STUDY OF DIABETIC RETINOPATHY IN TYPE 2 DIABETES 

MELLITUS PATIENTS WITH DIABETIC FOOT ULCER.” I would like to take this 

opportunity to explain the importance of this research topic and why it may be useful 

to you. I will also explain the benefits and ill effects of participating in this study. This 

study is purely voluntary and strictly confidential. No information about you shall be 

disclosed without your consent. If you have any doubts at the end of this information 

sheet, please feel free to ask me any questions you may have.  

 

Purpose of the project:  

Diabetic retinopathy is the most common cause of blindness and visual impairment in 

patients with diabetes. The exact incidence of diabetic retinopathy in India is not 

known because many diabetic patients are undiagnosed and usually will end up being 

visually impaired. It is well known that with uncontrolled diabetes, complications 

occur commonly. Like retinopathy, diabetic foot ulcer is a complication of diabetes.  

In our study we would like to analyze the prevalence and severity of diabetic 

retinopathy in type 2 diabetes patients with various grades of diabetic foot ulcer. 
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Participant selection: 

Type 2 diabetic patients with age between >30 years and <80 years with and without 

history of diabetic foot ulcer will be recruited as cases and controls for this study 

during the study period. There are specific exclusion and inclusion criteria and if you 

fit into all the inclusion criteria you may participate in this research.  

 

Voluntary participation: 

Your participation in this research is entirely voluntary. You may change your mind 

later and stop participating even if you agreed earlier. Willing or not willing to 

participate in this study will thereof in no way determine or hinder the nature of care 

you receive from the hospital.  

 

Description of the process: 

1. Informed consent will be taken from you only after you have fully understood 

all aspects of this study and are willing. This information sheet provides you 

all the details about the study and the doctor in charge of the study will also 

answer any questions you may have related to the study. 

 

2. We would record your identification details and a detailed diabetic history. If 

you have a diabetic foot ulcer, we would record the grade of the ulcer. We 

repeat that no information which you may find sensitive or personal will be 

shared without your consent.  

 

3. We will then proceed to examine your eyes which will consist of the 

following: 

➢ Instilling one drop of tropicamide plus (0.8% w/v tropicamide + 5% w/v 

phenylephrine) eye drops before the examination to ensure your pupils are 

dilated. 



52 

 

➢ Fundus examination will be performed 15 to 20 minutes later by using +20 D 

lens and Indirect ophthalmoscope or +90 D lens and slit lamp.  

Duration: 

The entire process will take 20 to 30 minutes of your time.  

 

Risks: 

The examinations involved in this study are non-invasive (not harmful) and are a part 

of the routine evaluation of diabetic patients. Therefore, there will be no risk or harm 

involved in the rights and well-being of participants taking part in this study.  

 

Benefits: 

Early detection of diabetic retinopathy and its severity facilitating early management 

and treatment if necessary. Data interpreted from the study could be used to further 

inform doctors about the prevalence and grade of diabetic retinopathy amongst 

patients with diabetic foot ulcers and be used to advocate for early referral to 

specialists. 

 

Confidentiality: 

Information regarding this study will only be present with the primary investigator 

and the research project in-charge. Kindly be assured that personal information about 

any individual will not be disclosed without your consent.  

 

Sharing the results: 

Results based on this research subject will not contain any identifying personal 

information and others will not be able to identify any specific individual based on 

any of the data that we may provide/publish at the end of the study. 
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Right to refuse or withdraw: 

You do not have to take part in this research if you do not wish to do so and refusing 

to participate will not affect you or your care in the hospital. You may withdraw your 

participation from the research at any time if you change your mind after consenting 

to participate. 

 

Reimbursement: 

The patient will not have to bear any extra expenses for the evaluation specified in 

this study. If diabetic retinopathy is diagnosed and warrants the need of further 

investigations or intervention, specific treatment will have to be borne by the patient 

and will not be provided for free of cost.  

 

Who to contact: 

If you have any questions, you can ask them now or later, even after the study has 

started. 

 

This proposal has been reviewed and approved by Institutional Ethics Committee of 

my Medical College, which is a committee whose task it is to make sure that research 

participants are protected from any harm. 

 

CERTIFICATE OF CONSENT 

 

Study title: A Cross-Sectional Study of Diabetic Retinopathy in Type 2 Diabetes 

Mellitus Patients with Diabetic Foot Ulcer 

 

Name of the participant: 
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Age/sex: 

     (i) I  have  been  explained  about  the  study  in  detail  in  the  language  I  

understand, and  I  have  clarified  all  my  doubts. 

    (ii) I  understand  that  my  participation  in  the  study  is  voluntary  and  that  I  

am  free  to  withdraw  from  the  study  at  any  time,  without  giving  any  reason,  

without  my  medical  care  or  legal  rights  being  affected. 

    (iii) I  agree  not  to  restrict  the  use  of  any  data  or  results, including photograph  

that  arise  from  this  study  provided  such  a  use  is  only  for  scientific  purpose(s). 

    (iv) I  agree  to  take  part  in  the  above  study  on  my  own  will. 

 

Signature of the subject / thumb impression                                Date: ____________ 

____________________________________ 

 

Signature of the witness (if the participant is illiterate)         Date: ____________ 

_____________________________________ 

 

Signature of the investigator                                                          Date: ____________ 

_____________________________________    
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ರೋಗಿಯ ಮಾಹಿತಿಯುಕ್ತ  ಸಮ್ಮ ತಿ ಪತ್ರ  

ಅಧ್ಯ ಯನ ಶೋರ್ಷಿಕೆ : “ ಡಯಾಬಿಟಿಕ್ ಕಾಲಿನ ಹುಣ್ಣು  ಇರುವ ಟೈಪ್ ೨ 

ಮದುಮೇಹದ  ರೇಗಿಗಳಲಿಿ  ಡಯಾಬಿಟಿಕ್ ರೆಟಿನೇಪತಿಯ ಬಗೆ್ಗ  ಅಧ್ಯ ಯನ” 

 

ಮಾಹಿತಿ ಹಾಳೆ 

ಪರಿಚಯ: 

ನಾನು ನೇತ್ರ ಶಾಸ್್ತ ರ ವಿಭಾಗದ ಸ್ನಾ ತ್ಕೇತ್್ರ ಪದವಿಯ ವಿದ್ಯಯ ದ್ಯರ್ಥಿ. 

ಮದುಮೇಹದಿಂದ ಬರುವ ಕಾಲಿನ ಹುಣ್ಣು ನ  ರೇಗಿಗಳಲಿಿ  ಕಾಣ್ಣಸಿಕಳ್ಳು ವ 

ಡಯಾಬಿಟಿಕ್ ರೆಟಿನೇಪತಿಯ ಬಗೆ್ಗ  ಅಧ್ಯ ಯನ ನಡೆಸ್ತಲಾಗುವುದು. ತಿೇವರ ವಾದ 

ಡಯಾಬಿಟಿಕ್ ರೆಟಿನೇಪತಿಯಲಿಿ  ದೃಷಿ್ಟ ಯನುಾ  ಕಳೆದುು ಕಳ್ಳು ವ ಸ್ನಧ್ಯ ತೆವಿ 

ರುವುದು ಅಪಾಯಕಾರಿ ಅಿಂಶವಾಗಿದೆ. ಈ ಸ್ತಿಂಶೇಧ್ನಾ ವಿಷಯದ 

ಪಾರ ಮುಖ್ಯ ತೆಯನುಾ  ನಿಮಗ್ಗ ವಿವರಿಸ್ತಲು ನಾನು ಈ ಅವಕಾಶವನುಾ  ತೆಗ್ಗದುಕಳು ಲು 

ಬಯಸುತ್ೆೇನ ಮತ್್ತ  ಅದು ನಿಮಗ್ಗ ಉಪಯುಕ್ವಾಗಬಹುದು. ಈ ಅಧ್ಯ ಯನದಲಿಿ  

ಭಾಗವಹಿಸುವ ಪರ ಯೇಜನಗಳ್ಳ ಮತ್್ತ  ಕೆಟಿ್  ಪರಿಣಾಮಗಳನುಾ  ನಾನು ನಿಮಗ್ಗ 

ವಿವರಿಸುತ್ೆೇನ. ಈ ಅಧ್ಯ ಯನವು ಸ್ತಿಂಪೂರ್ಿವಾಗಿ ಸ್ತವ ಯಿಂಪ್ರ ೇರಿತ್ ಮತ್್ತ  

ಕಟಿ್ಟ ನಿಟಿ್ಟ ಗಿ ಗೌಪಯ ವಾಗಿರುತ್್ದೆ. ನಿಮಮ  ಒಪಿ್ಪ ಗ್ಗಯಿಲಿ್ದೆ ನಿಮಮ  ಬಗೆ್ಗ  ಯಾವುದೆೇ 

ಮಾಹಿತಿಯನುಾ  ಬಹಿರಿಂಗಪಡಿಸ್ತಬಾರದು. ಈ ಮಾಹಿತಿ ಶೇಟ್ಾ  ಕನಯಲಿಿ  ನಿೇವು 

ಯಾವುದೆೇ ಅನುಮಾನಗಳನುಾ  ಹಿಂದದು ರೆ, ದಯವಿಟಿ್ಟ  ನಿೇವು ಹಿಂದರುವ 

ಯಾವುದೆೇ ಪರ ಶ್ನಾ ಗಳನುಾ  ಕೆೇಳಲು ಮುಕ್ವಾಗಿರಿ. 

 

ಯೋಜನೆಯ ಉದ್ದ ೋಶ:  

ಮಧುಮೇಹದ ರೇಗವು ದೆೇಹದ ಎಲಿ್  ಆಿಂಗಿಂಗಳ ಮೇಲೆ ಪರಿಣಾಮ 

ಬಿೇರಬಹುದು. ಸೂಕ್ಷ್ಮ ದ ಅಿಂಗಿಂಗ ಕಣ್ಣು ನ ನರದಲಿಿ  ರೆಟಿನೇಪತಿಯಿಂಬ 

ತಿಂದರೆಯನುಾ  ಉಿಂಟ್ಟಮಾಡಬಹುದು. ಕಾಲಿನಲಿಿ ರುವ ನರಗಳ 

ಬಲ್ಹಿೇನತೆಯನುಾ  ಕೂಡ ಉಿಂಟ್ಟಗಬಹುದು, ಇದರಿಿಂದ ಕಾಲಿನಲಿ್  ಗಯವಾಗಿ 

ಹುಣ್ಣು  ಆಗಬಹುದು. ಹಲ್ವಾರು ಹುಣ್ಣು ರುವ  ರೇಗಿಗಳ್ಳ ಕರ ಮಭದಧ ವಾಗಿ ತ್ಮಮ  

ಕಣ್ಣು ಗಲ್ ಪರಿೇಕೆೆ  ಮಾಡದೆೇ ಅವರ ದೃಷಿ್ಟ ಯನುಾ  ತಿೇವರ ವಾದ ರೆಟಿನೇಪತಿಗ್ಗ 

ಕಳೆದೆಕಳ್ಳು ತಾರೆ. ಹಿೇಗಗಿ ಇದನುಾ  ತ್ಡೆಗಟಿ್ ಲು ಹಾಗು   ಅವರಿಗ್ಗ ಸೂಕ್ ಚಿಕಿತೆೆ  
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ನಿೇಡಲು ಬಹಳ ಮುಖ್ಯ . ನಾಮೇ ಅಧ್ಯ ಯನದಲಿಿ  ಕಾಲು ಹುಣ್ಣು ನ ಹಾಗು ಕಣ್ಣು ನ 

ರೆಟಿನೇಪತಿಗ್ಗ ಇರುವ ಸ್ತಿಂಬಿಂಧ್ದ ಬಗೆ್ಗ  ವಿಶಿ್ನೇಷಣೆ ಮಾಡಲಾಗುವುದು.  

 

ಭಾಗವಹಿಸುವವರ ಆಯೆ್ಕ  ವಿಧಾನ: 

ನಮಮ  ಆಸಿ್ತ ತೆರ ಗ್ಗ ಬರುವ 30 ರಿಿಂದ 80 ವಷಿದೊಳಗಿನ  ಡಯಾಬಿಟಿಕ್ ಕಾಲಿನ 

ಹುಣ್ಣು  ಆಗಿರುವ ಹಾಗು ಆಗದರುವ ಮಧುಮೇಹದ ರೇಗಿಗಳನುಾ  ಈ 

ಅಧ್ಯ ಯನದಲಿಿ  ಭಾಗವಹಿಸ್ತಲುಅಹಿತೆ ಹಿಂದರುವರು. ಭಾಗವಹಿಸ್ತಲು 

ಇಚಿಿ ಸುವವರಿಿಂದ ಅವರ ಗುರುತಿನ ಮಾಹಿತಿ ಹಾಗು ಮಧುಮೇಹದ ಸ್ತಿಂಪೂರ್ಿ 

ಮಾಹಿತಿಯನುಾ  ದ್ಯಖ್ಲಾಗಿಸುವುದು. ಆ ನಿಂತ್ರ ಅವರಿಗ್ಗ ದೃಷಿ್ಟ  ಹಾಗು ಕಣ್ಣು ನ 

ನರದ (ರೆೇಟಿನ) ಪರಿೇಕೆೆ  ಮಾಡಲಾಗುವುದು. ಹುಣ್ಣು  ಇರುವವರಿಗ್ಗ, ಹುಣ್ಣು ನ 

ದರ್ಜಿಯನುಾ  ಪರಿೇಕೆಿ ಸ್ತಲಾಗುವುದು. 

 

ಸವ ಯಂಪ್ರ ೋರಿತ್ ಭಾಗವಹಿಸುವಿಕೆ: 

 ಈ ಸ್ತಿಂಶೇಧ್ನಯ ನಿಮಮ  ಭಾಗವಹಿಸುವಿಕೆ ಸ್ತಿಂಪೂರ್ಿವಾಗಿ 

ಸ್ತವ ಯಿಂಪ್ರ ೇರಿತ್ವಾಗಿದೆ. ಭಾಗವಹಿಸ್ತಲು ಅಥವಾ ಇಲಿ್ವೇ ಎಿಂಬುದು ನಿಮಮ  

ಆಯೆ್ಕ ಯಾಗಿದೆ. ನಿೇವು ಮೊದಲು ಮಾಡಿದ  ನಿರ್ಧಿರವನುಾ  ಬದಲಿಸ್ತಬಹುದು 

ಮತ್್ತ  ನಿೇವು ಮೊದಲು ಒಪಿ್ಪ ಕಿಂಡರೂ ಸ್ತಹ ಭಾಗವಹಿಸುವಿಕೆಯನುಾ  

ನಿಲಿಿ ಸ್ತಬಹುದು. ಈ ಅಧ್ಯ ಯನಕೆೆ  ನಿಮಮ  ಒಪಿ್ಪ ಗ್ಗ ಅಥವಾ ನಿರಾಕಾರ ಆಸಿ್ತ ತೆರ ಯಲಿಿ  

ನಿಮಮ  ಆರೆೈಕೆಗ್ಗ  ಪರ ಭಾವಬಿೇರುವುದಲಿ್ . ಪರ ಕಿರ ಯ್ಕಯ ವಿವರಣೆ:  

• ಈ ಅಧ್ಯ ಯನದ ಎಲಿಾ  ಅಿಂಶಗಳನುಾ  ನಿೇವು ಸ್ತಿಂಪೂರ್ಿವಾಗಿ 

ಅಥಿಮಾಡಿಕಿಂಡ ನಿಂತ್ರ ಮಾತ್ರ  ನಿಮಮ ಿಂದ ಮಾಹಿತಿ 

ತೆಗ್ಗದುಕಳು ಲಾಗುತ್್ ದೆ. ಈ ಮಾಹಿತಿ ಹಾಳೆ ನಿಮಗ್ಗ ಅಧ್ಯ ಯನದ ಬಗೆ್ಗ  ಎಲಿಾ  

ವಿವರಗಳನುಾ  ನಿೇಡುತ್್ ದೆ ಮತ್್ತ  ಅಧ್ಯ ಯನದ ಉಸ್ುವಾರಿ ಹಿಂದರುವ 

ವೈದಯ ರು ಸ್ತಹ ನಿೇವು ಅಧ್ಯ ಯನಕೆೆ  ಸ್ತಿಂಬಿಂಧಿಸಿದ ಯಾವುದೆೇ ಪರ ಶ್ನಾ ಗಳಿಗ್ಗ 

ಉತ್್ರಿಸುತ್ಾರೆ. 
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• ನಿಮಮ  ಒಪಿ್ಪ ಗ್ಗಯಿಲಿ್ದೆ ನಿಮಮ  ಸೂಕ್ಷ್ಮ  ಅಥವಾ ವೈಯಕ್ಿಕ ಮಾಹಿತಿಯನುಾ  

ಬಹಿರಿಂಗ ಮಾಡುವುದಲಿ್  ಎಿಂದು ನಾವು ಪರ ಮಾರ್ ಮಾಡುತ್ೆೇವ.  

 

 

• ನಾವು ಈ ಕೆಳಗಿನವುಗಳನುಾ  ನಿಮಮ  ಕಣ್ಣು ಗಳನುಾ  ಪರಿೇಕೆಿ ಸ್ತಲು 

ಮುಿಂದುವರಿಯುತ್ೆೇವ:   ನಿಮಮ  ಪಾಪ್ಗಳನುಾ  ಆಗಲ್ ಮಾಡಲು ಒಿಂದು ಹನಿ 

0.5% ಟ್ಟರ ಪ್ಪಕಾಮೈಡ್ ಮತ್್ತ  2.5% ಫೇನಿಲ್ೆ ರೇನ್  ಬಳಸ್ತಲಾಗುವುದು. ನಿಂತ್ರ 15 

ರಿಿಂದ 20 ನಿಮಷಗಳಲಿಿ  ನಿಮಮ  ರೆೇಟಿನ ಪರಿೇಕೆೆ ಯನುಾ  ಇಿಂಡೆೈರೆಕಿ್  

ಆಪಾಾ ಲ್ಮಮ ಸೆ್ ೇಪ್ಪ ಮತ್್ತ  +20 ಡಿ ಲೆನೆ್ ಅಥವಾ ಸಿಿ ಟ್ ಲಾಯ ಿಂಪ್ ಮತ್್ತ  +90 ಡಿ 

ಲೆನೆ್  ಬಳಸಿ ಮಾಡಲಾಗುವುದು.  

 

ಅವಧಿ: ಈ ಸ್ತಿಂಪೂರ್ಿ ಪರ ಕಿರ ಯ್ಕಗ್ಗ ನಿಮಮ  20 ರಿಿಂದ 30 ನಿಮಷಗಳ ಸ್ತಮಯವನುಾ  

ತೆಗ್ಗದುಕಳ್ಳು ತ್್ದೆ. 

 

ಅಪಾಯಗಳು: 

ಈ ಅಧ್ಯ ಯನದಲಿಿ  ಒಳಗಿಂಡಿರುವ ತ್ನಿಖೆಗಳ್ಳ ಅಲಿ್ದ ಆಕರ ಮರ್ಕಾರಿ 

(ಹಾನಿಕಾರಕವಲಿ್ ) ಮತ್್ತ  ಇದು ಮಧುಮೇಹ ಇರುವವರಿಗ್ಗ ಸ್ತಹಜವಾಗಿ ಬೇಕಿರುವ 

ತ್ಪಾಸ್ತಣೆ. ಆದು ರಿಿಂದ, ಈ ಅಧ್ಯ ಯನದಲಿಿ  ಪಾಲೆ್ಮಳ್ಳು ವವರ ಹಕೆ್ಕ ಗಳ್ಳ ಮತ್್ತ  

ಯೇಗಕೆೆೇಮದಲಿಿ  ಯಾವುದೆೇ ಅಪಾಯ ಅಥವಾ ಹಾನಿ ಇಲಿ್ . ಆದರೆ ಈ 

ಅಧ್ಯ ನದಲಿಿ  ಬಹಳ ಸ್ತರ್ು  ಪರ ಮಾರ್ದಷಿ್ಟ  ನಿಮಮ  ಮಾಹಿತಿ ಬಹಿರಿಂಗವಾಗುವ 

ಸ್ನಧ್ಯ ತೆ ಇರುತ್್ದೆ. 

 

ಪರ ಯೋಜನಗಳು: 

ಈ ಸ್ತಿಂಶೇಧ್ನಾ ಯೇಜನಯು ಮಧುಮೇಹ ಇರುವವರಿಗ್ಗ ಕಣ್ಣು ನ ನರದ 

ಸಿಾ ತಿಯನುಾ  ತಿಳಿಸುವುದಲಿ್ದೆ ಅದರ ಮುಿಂದನ ಆರೆೈಕೆ ಹಾಗು ಚಿಕಿತೆೆ ಯ ಬಗೆ್ಗ  

ವೈದಯ ರು ನಿಧ್ಿರಿಸ್ತಬಹುದು. ಬೇಕಾದಲಿಿ  ನಿಂತ್ರ ನರದ ಚಿಕಿತೆೆ  ತೆಗ್ಗದು ಕಿಂಡರೆ 

ದೃಷಿ್ಟ  ಹಾನಿ ಆಗುವ ಸ್ನಧ್ಯ ತೆ ಕಡಿಮವಾಗುತ್್ ದೆ. ಅಪಾಯದ ಅಿಂಶವನುಾ  

ಕಿಂಡುಹಿಡಿಯುವುದು ಮತ್್ತ  ಪತ್ೆ ಹಚ್ಚು ವಿಕೆಯು ರೇಗದ ಪರಿಮಾರ್ವನುಾ  
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ತಿಳಿಯಲು ಸ್ತಹಾಯ ಮಾಡುತ್್ದೆ ಮತ್್ತ  ಅಪಾಯವನುಾ  ಕಡಿಮ ಮಾಡಲು 

ಹಸ್್ತಕೆೆೇಪವನುಾ  ರೂಪ್ಪಸುವಲಿಿ  ಸ್ತಹಾಯ ಮಾಡುತ್್ ದೆ. 

 

ಗೋಪಯ ತೆ: 

ಈ ಅಧ್ಯ ಯನದ ಕ್ಕರಿತಾದ ಮಾಹಿತಿಯು ಪಾರ ಥಮಕ ತ್ನಿಖಾಧಿಕಾರಿ ಮತ್್ತ  

ಸ್ತಿಂಶೇಧ್ನಾ ಯೇಜನಯಿಂದಗ್ಗ ಮಾತ್ರ  ಇರುತ್್ದೆ. ಯಾವುದೆೇ ವಯ ಕ್ಿಯ ಬಗೆ್ಗ  

ವೈಯಕ್ಿಕ ಮಾಹಿತಿಯು ನಿಮಮ  ಒಪಿ್ಪ ಗ್ಗಯಿಲಿ್ದೆ ಬಹಿರಿಂಗಗಳ್ಳು ವುದಲಿ್  ಎಿಂದು 

ಖ್ಚಿತ್ಪಡಿಸಿಕಳಿು . 

 

ಫಲಿತಂಶಗಳನ್ನು  ಹಂಚಿಕೆ: 

ಈ ಸ್ತಿಂಶೇಧ್ನಾ ವಿಷಯದ ಆರ್ಧರದ ಫಲಿತಾಿಂಶಗಳ್ಳ ವೈಯಕ್ಿಕವಾಗಿರುವುದಲಿ್  

ಮತ್್ತ  ಇತ್ರರು ಅಧ್ಯ ಯನದ ಕನಯಲಿಿ  ನಾವು ಒದಗಿಸುವ ಯಾವುದೆೇ 

ಡೆೇಟ್ಟವನುಾ  ಆಧ್ರಿಸಿ ಯಾವುದೆೇ ನಿದಿಷಿ  ವಯ ಕ್ಿಯನುಾ  ಗುರುತಿಸ್ತಲು 

ಸ್ನಧ್ಯ ವಾಗುವುದಲಿ್ . ಫಲಿತಾಿಂಶಗಳನುಾ  ಅಿಂತಿಮವಾಗಿ ಪರ ಕಟಿಸ್ತಲಾಗುವುದು, ಆದರೆ 

ನಿಮಮ  ಹೆಸ್ತರು ಮತ್್ತ  ಇತ್ರ ವೈಯಕ್ಿಕ ವಿವರಗಳನುಾ  ಪರ ಕಟಿಸಿದ ಅಿಂತಿಮ 

ದಸ್್ನವೇಜುಗಳಲಿಿ  ಬಹಿರಿಂಗಪಡಿಸ್ತಲಾಗುವುದಲಿ್ . 

ನಿರಾಕರಿಸುವ ಅಥವಾ ಹಿಿಂದೆಗ್ಗದುಕಳ್ಳು ವ ಹಕೆ್ಕ : 

ನಿೇವು ಹಾಗ್ಗ ಮಾಡಲು ಬಯಸ್ತದದು ರೆ ಮತ್್ತ  ಭಾಗವಹಿಸುವಿಕೆಯನುಾ  

ತಿರಸೆ್ತ ರಿಸಿದರೆ ನಿಮಮ  ಮೇಲೆ ಯಾವುದೆೇ ಪರಿಣಾಮ ಬಿೇರುವುದಲಿ್  ಎಿಂದು ನಿೇವು ಈ 

ಸ್ತಿಂಶೇಧ್ನಯಲಿಿ  ಪಾಲೆ್ಮಳು ಬೇಕಾಗಿಲಿ್ . ನಿೇವು ಬಯಸಿದಲಿಿ  ಯಾವುದೆೇ 

ಸ್ತಮಯದಲಿಿ  ಸ್ತಿಂಶೇಧ್ನಯಲಿಿ  ಭಾಗವಹಿಸುವುದನುಾ  ನಿಲಿಿ ಸ್ತಬಹುದು. 

 

ಮ್ರುಪಾವತಿ: 

ರೇಗಿಯು ಈ ಅಧ್ಯ ಯನದಲಿಿ  ನಿದಿಷಿ ವಾದ ತ್ಪಾಸ್ತಣೆಗಳಿಗ್ಗ ಯಾವುದೆೇ 

ಖ್ಚ್ಚಿಗಳನುಾ  ಹಿಂದುವುದಲಿ್ . ರೇಗದ ರೇಗನಿರ್ಿಯವನುಾ  ಹಿಂದದು ರೆ, 

ನಿದಿಷಿ  ಚಿಕಿತೆೆ ಯನುಾ  ರೇಗಿಯು ಭರಿಸ್ತಬೇಕಾಗುತ್್ದೆ ಮತ್್ತ  ಅದನುಾ  

ತ್ನಿಖೆಗರರು ಉಚಿತ್ವಾಗಿ ನಿೇಡಲಾಗುವುದಲಿ್ . 
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ಸಂಪಕ್ಿ: 

ನಿೇವು ಯಾವುದೆೇ ಪರ ಶ್ನಾ ಗಳನುಾ  ಹಿಂದದು ರೆ ನಿೇವು ಈಗ ಅಥವಾ ನಿಂತ್ರ ಅವರನುಾ  

ಕೆೇಳಬಹುದು, ಅಧ್ಯ ಯನದ ಪಾರ ರಿಂಭವಾದ ನಿಂತ್ರ. ನಿೇವು ನಿಂತ್ರ ಪರ ಶ್ನಾ ಗಳನುಾ  

ಕೆೇಳಲು ಬಯಸಿದರೆ, ನಿೇವು ನನಾ ನುಾ  ಸ್ತಿಂಪಕಿಿಸ್ತಬಹುದು. 

 

ಈ ಪರ ಸ್್ನಪವನುಾ  ನನಾ   ವಯ ದಯ ಕಿೇಯ ಕಾಲೆೇರ್ಜನ ಸ್ತಿಂಸ್ಥಾ ಯ ಎರ್ಥಕೆ್ ಸ್ತಮತಿಯಿಿಂದ 

ಪರಿಶೇಲಿಸ್ತಲಾಗಿದೆ ಮತ್್ತ  ಅನುಮೊೇದಸ್ತಲಾಗಿದೆ, ಇದು ಸ್ತಿಂಶೇಧ್ನಾ 

ಭಾಗವಹಿಸುವವರು ಹಾನಿಗಳಗಗುವುದನುಾ  ಖಾತಿರ ಪಡಿಸಿಕಳ್ಳು ವ ಒಿಂದು 

ಕಾಯಿಸೂಚಿಯಾಗಿದೆ. 

 

ಸಮ್ಮ ತಿಯ ಪರ ಮಾಣಪತ್ರ : 

 

ಅಧ್ಯ ಯನ ಶೋರ್ಷಿಕೆ : “ ಡಯಾಬಿಟಿಕ್ ಕಾಲಿನ ಹುಣ್ಣು  ಇರುವ ಟೈಪ್ ೨ 

ಮದುಮೇಹದ  ರೇಗಿಗಳಲಿಿ  ಡಯಾಬಿಟಿಕ್ ರೆಟಿನೇಪತಿಯ ಬಗೆ್ಗ  ಅಧ್ಯ ಯನ” 

 

ಭಾಗವಹಿಸುವವರ ಹೆಸ್ತರು: 

 

ವಯಸೆು  / ಲಿಿಂಗ: 

 

  (i) (ನಾನು) ನನಗ್ಗ ಅಥಿವಾಗುವ ಭಾಷೆಯಲಿಿ  ವಿವರವಾಗಿ ನಾನು ವಿವರಿಸಿದೆು ೇನ 

ಮತ್್ತ  ನನಾ  ಎಲಿ್  ಅನುಮಾನಗಳನುಾ  ನಾನು ಸಿ್ತ ಷಿ ಪಡಿಸಿದೆ. 

    (ii) ಅಧ್ಯ ಯನದ ನನಾ  ಪಾಲೆ್ಮಳ್ಳು ವಿಕೆಯು ಸ್ತವ ಯಿಂಪ್ರ ೇರಿತ್ವಾಗಿರುವುದನುಾ  

ನಾನು ಅಥಿಮಾಡಿಕಿಂಡಿದೆು ೇನ ಮತ್್ತ  ನನಾ  ವೈದಯ ಕಿೇಯ ಆರೆೈಕೆ ಅಥವಾ 

ಕಾನೂನಿನ ಹಕೆ್ಕ ಗಳ್ಳ ಯಾವುದೆೇ ಪರಿಣಾಮ ಬಿೇರದದು ರೂ, ಯಾವುದೆೇ 

ಕಾರರ್ವಿಲಿ್ದೆಯ್ಕೇ, ಯಾವುದೆೇ ಸ್ತಮಯದಲಿಿ  ನಾನು ಈ ಅಧ್ಯ ಯನದಿಂದ 

ಹಿಿಂಪಡೆಯಲು ಮುಕ್ನಾಗಿರುತ್ೆೇನ. 

    (iii) ಅಿಂತ್ಹ ಬಳಕೆಯನುಾ  ಒದಗಿಸುವ ಈ ಅಧ್ಯ ಯನದಿಂದ ಉಿಂಟ್ಟಗುವ 

ಛಾಯಾಚಿತ್ರ ವೂ ಸ್ಥೇರಿದಿಂತೆ, ಯಾವುದೆೇ ಡೆೇಟ್ಟ ಅಥವಾ ಫಲಿತಾಿಂಶಗಳ 
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ಬಳಕೆಯನುಾ  ಸಿೇಮತ್ಗಳಿಸ್ತದಿಂತೆ ನಾನು ವೈಜ್ಞಾ ನಿಕ ಉದೆು ೇಶಕೆಾ ಗಿ (ಗಳ್ಳ) 

ಮಾತ್ರ ವಲಿ್  ಎಿಂದು ಒಪಿ್ಪ ಕಳ್ಳು ತ್ೆೇನ. 

    (iv) ನನಾ  ಸ್ತವ ಿಂತ್ ಇಚಿ್ಛ ಯ ಮೇಲಿರುವ ಅಧ್ಯ ಯನದಲಿಿ  ಪಾಲೆ್ಮಳು ಲು ನಾನು 

ಒಪಿ್ಪ ತ್ೆೇನ. 

 

ವಿಷಯ / ಹೆಬೆ ರಳ್ಳ ಪಾಾ ವದ ಸ್ತಹಿ                                            ದನಾಿಂಕ: ____________ 

____________________________________ 

 

ಸ್ನಕೆಿಯ ಸ್ತಹಿ (ಪಾಲೆ್ಮಳ್ಳು ವವರು ಅನಕ್ಷ್ರಸ್ತಾ ರಾಗಿದು ರೆ)             ದನಾಿಂಕ: ____________ 

_____________________________________ 

 

ಶೇಧ್ಕನ ಸ್ತಹಿ                                                                        ದನಾಿಂಕ: ____________ 

__________________________ 

 

 

                              

 

 

 

       

 

 

 

 



61 

 

ANNEXURE II 

PROFORMA FOR STUDY 

 

Group:      CASE       CONTROL 

Sl. no.: 

Name: 

Age/Gender: 

UHID:  

 

History: 

1. Diminution of vision 

2. History of type 2 diabetes and duration 

3. History of treatment for diabetic retinopathy in the past        Yes           No 

4. History of previous vitreoretinal surgery                                Yes           No 

5. Diabetic medication history                                                 OHA         Insulin 

6. Regularity of medicine intake                                         Regular          Irregular 

7. Other co-morbidities history-             HTN/ IHD/ CKD/ CVA/ Thyroid disease 

8. History of diabetic foot ulcer, onset in the last 6 months        Yes           No 

9. History of diabetic foot ulcer > 6 months ago                         Yes           No 
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Ocular Examination:  

                                                            Right eye                            Left eye 

Visual acuity (Snellen’s chart) 

 

Anterior segment (by slit lamp or torch light) 

Lids 

Conjunctiva 

Cornea 

AC 

Iris 

Pupils 

Lens 

Posterior segment (by slit lamp and +90 D lens or by IDO) 

Media 

Disc 

Macula 

Blood vessels 

Background 

 

Clinical diagnosis: 

 

Laboratory data: HbA1C= ______% 
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ETHICAL CLEARANCE 
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PHOTOS 

 

 

 

Right eye mild NPDR 

Right eye moderate 

NPDR 

Left eye mild NPDR 
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Left eye severe NPDR 

Left eye PDR 

Right eye HRPDR 
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Right eye severe 

NPDR with DME 

Left eye moderate 

NPDR with DME 
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CERTIFICATE OF PLAGIARISM CHECK 
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KEY TO MASTERCHART 

 

Y: Yes 

N: No 

RE: Right eye 

LE: Left eye 

DM: Diabetes mellitus 

DF: Diabetic foot 

DFU: Diabetic foot ulcer 

NPDR: Non-proliferative diabetic retinopathy 

PDR: Proliferative diabetic retinopathy 

DME: Diabetic macular edema 

OHAs: Oral hypoglycemic agents 

PRP: Pan-retinal photocoagulation 

I/V: Intravitreal 

HbA1c: Glycated hemoglobin 

HTN: Hypertension 

IHD: Ischemic heart disease 

CAD: Coronary artery disease 

CVA: Cerebrovascular accident 

CKD: Chronic kidney disease 
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