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Background 

Microvascular complications of diabetes mellitus include neuropathy and retinopathy. 

Diabetic retinopathy is one of the main causes of blindness. The manifestation of peripheral 

diabetic neuropathy in the eye is decreased corneal sensibility. Decreased corneal 

sensibility and diabetic retinopathy due to diabetes mellitus have the same basic etiology, 

namely hyperglycemia that causes activation of glucose metabolic pathways and 

degeneration of retinal and corneal nerves. 

Aims 

To determine the correlation between corneal sensibility and diabetic retinopathy in type 

2 diabetes mellitus. 

Method 

This study was an analytic observational study with a cross-sectional design with 

secondary data taken from previous studies. Patients who met the inclusion criteria were 

included as study subjects. There were 34 study subjects who were examined for corneal 

sensibility using the Cochet-Bonnett Esthesiometer and retinal examination using indirect 

fundoscopy on the right eye. The collected data were then analyzed using the Spearman 

correlation test. 

Result 

Spearman's test showed a negative correlation with moderate strength between corneal 

sensibility and the degree of diabetic retinopathy (p <0.05, R = -0.543). 

Conclusion 

There is a similar trend for worsening of corneal sensibility and diabetic retinopathy in 

diabetes mellitus. 
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INTRODUCTION 

     Diabetes mellitus (DM) is one of 

the most developing health challenges 

in the 21st century with 463 million 

sufferers in a population aged 20-79 

years. According to International 

Diabetic Federation in 2019, this 

number is expected to increase to 

700.4 million people by 2045. 

Microvascular complications caused 

by DM are difficult to cure and can 

affect the quality of life of the patients. 

Microvascular complications include 

neuropathy, nephropathy and 



retinopathy. Diabetic retinopathy (DR) 

is a well-known complication causing 

blindness in the population aged 20-

74 years. As many as 90% of people 

with type 1 diabetes and 60% of type 

2 diabetes will experience diabetic 

retinopathy after 25 years. Another 

complication of diabetes in the eye is 

corneal sensibility imparment  as part 

of peripheral diabetic neuropathy. 

Approximately 50% of DM patients 

show a progressive decrease in the 

density and number of corneal nerve 

fibers, thereby decreasing corneal 

sensibility. Decreased corneal 

sensibility can lead to impaired blink 

reflex, reduced secretion and stability 

of tear film and increased 

evaporation.1-4 

    In diabetes mellitus, there is an 

alternative glucose metabolism due to 

chronic hyperglycemia. 

Hyperglicemia activates polyol 

pathway, hexokinase pathway, non-

enzymatic pathway for the formation 

of AGEs and Protein Kinase C 

pathway. These pathways have an 

effect on both the retina and corneal 

nerves. Diabetic retinopathy was 

previously widely known as a 

microvascular disorder, but recent 

research has shown that retinal neuron 

degeneration is present in the early 

stages of diabetes before the 

appearance of microvascular signs.5, 9-

11 

     The presence of diabetes mellitus 

patients with long duration and poor 

metabolic control but free from 

complications of DR makes a large 

variability in the incidence of DR in 

diabetes mellitus. This implies the 

existence of other factors that 

influence the occurrence and 

progression of diabetic retinopathy. 

Neurodegenerative changes in 

diabetes other than the retina also 

occur in the cornea. The cornea is the 

structure of the human body with the 

highest nerve endings  density so the 

sensibility is higher than skin. Several 

previous studies have found 

decreased corneal sensibility, 

decreased secretion and stability of 

tear film, lower goblet cell density 

also keratoepitheliopathy in type 2 

DM patients that associated with low 

metabolic control, the presence of 

diabetic neuropathy and in advanced 

diabetic retinopathy. Dogru et al's 

study found contradictory results that 

decreased corneal sensibility and 

other tear film stability parameters in 

DM patients was not related to the 

duration of DM and the patient's 

diabetic retinopathy status. The 

association between early 

neurodegenerative signs of diabetes 

in the cornea and retina and its 

association with early clinically 

detectable markers of retinal 

microangiopathy before DR has not 

been determined. 5-8,12 

     Based on the 2020 DCCT, the 

duration of DM and glycemic control 

are factors that greatly influence the 

incidence and progression of 

neuropathy and retinopathy. Other 

risk factors are uncontrolled 

hypertension, blood lipid levels, and 



nephropathy conditions. Considering 

the increasing number of people with 

type 2 diabetes mellitus, it is very 

interesting to see how the correlation 

between corneal sensibility and 

diabetic retinopathy in diabetes 

mellitus make researchers are 

interested in conducting this study.4-5 

RESEARCH METHODS 

Research subject 

This study was an analytic 

observational study with a cross 

sectional design and had received 

ethical approval from the National 

Eye Center Health Research Ethics 

Commission, Cicendo Eye Hospital, 

Bandung. The study was conducted 

using secondary data from previous 

research entitled Perbandingan 

Sensibilitas Kornea antara Kadar 

Glikemia Terkontrol dan Tidak 

Terkontrol pada Diabetes Melitus 

Tipe 2 by dr. Rusti Hanindya Sari, 

Sp.M; dr. Susi Heryati, Sp.M (K) and 

dr. Nina Ratnaningsih, Sp.M (K), 

MSc in 2014 with the ethical number 

LB.04.01 / A05 / EC / 204 / VI / 2014 

issued by the Health Research Ethics 

Committee of the Central General 

Hospital Dr. Hasan Sadikin Bandung. 

     The inclusion criteria in the 

previous study were type 2 DM 

patients who were more than 30 years 

old. In this study, the inclusion 

criteria were DM patients who were 

examined for sensibility of the cornea 

and posterior segment according to 

the operational definition of diabetic 

retinopathy. The exclusion criteria 

were incomplete data, as well as the 

presence of other diagnoses in the 

posterior segment that were not 

included in the operational definition 

of diabetic retinopathy. Corneal 

sensibility was measured using a 

Cochet Bonnet esthesiometer and the 

status of diabetic retinopathy was 

examined using indirect fundoscopy. 

In this study, corneal sensibility and 

the condition of the posterior segment 

of diabetic retinopathy in the right eye 

were assessed. 

Statistic analysis 

     Numeric scaled data such as age 

were presented with mean, standard 

deviation, median and range. Before 

the statistical test was carried out, the 

numerical data was assessed by 

means of the normality Shapiro-Wilk 

test. Statistical analysis test aimed at 

knowing the correlation between 

numerical data and categorical 

ordinal data was carried out using the 

Spearman test. 

     Interpretation of hypothesis test 

results based on correlation strength, 

correlation direction, and p-value. 

The strength of correlation (r) based 

on Guillford's (1956) criteria, namely: 

0.0 - <0.2 = very weak; 0.2 - <0.4 = 

weak; 0.4 - <0.7 = moderate; 0.7 - 

<0.9 = strong; 0.9 -1.0 = very strong. 

The direction of positive 

unidirectional correlation means that 

the greater the value of one variable, 

the greater the value of the other 

variables. Negative correlation 

direction: opposite direction means 



that the greater the value of one 

variable, the smaller the value of the 

other variables. The criterion of 

significance used was p value if p 

≤0.05 means significant or 

statistically significant, and p> 0.05 is 

not significant or not statistically 

significant. P value <0.05: there is a 

significant correlation between the 

two variables tested. P value> 0.05; 

there is no significant correlation 

between the two variables tested. The 

data obtained were recorded in a 

special form and then processed 

through the SPSS version 24.0 for 

Windows program. 

 

 

 

RESULT 

There were a total of 34 subjects with 

data taken were corneal sensibility 

data and the status of the posterior 

segment of diabetic retinopathy in the right 

eye. 

 

Variabel N=34 

  

Age (years)  

Mean±Std 60.76±8.641 

Median 61.00 

Range (min-

max) 

45.00-79.00 

  

Duration of 

DM  

 

Mean±Std 8.21±5.666 

Median 8.00 

Range (min-

max) 

 

1.00-25.00 

 

HbA1C  

Mean±Std 7.94±1.827 

Median 7.45 

Range (min-

max) 

5.50-12.20 

  

Corneal 

Sensibility 

 

Mean±Std 4.46+1.448 

Median 5 

Range (min-

max) 

1.00-6.00 

  

Diabetic 

Retinopathy 

 

No DR 14(41.2%) 

NPDR 13(38.2%) 

PDR 7(20.6%) 

  

Table 4.1 Subject  Characteristics 



Table 4.1 describes the characteristics 

of the patient's study subjects based 

on age, duration, HbA1C, corneal 

sensibility and diabetic retinopathy 

status. It was found that the average 

duration of DM in this study was 8.21 

years with an average level of HbA1c 

in the subject was 7.94%. 

 

     In accordance with table 4.2 above, 

the results of the statistical analysis of 

the Spearman correlation test between 

the corneal sensibility variable and 

diabetic retinopathy have a 

significance value or a P value of 

0.001 where the p value is less than 

0.05 (Pvalue <0.05). This shows a 

significant or statistically significant 

correlation with an R value of -0.543 

which means moderate correlation 

strength and a negative correlation 

direction. 

DISCUSSION 

     Diabetes mellitus is known to have 

detrimental effects on the eyes and 

can result in permanent vision loss. 

The findings of previous studies 

provide evidence of premature 

corneal and retinal neuronal loss in 

type 2 DM patients with a short 

duration of disease and without 

clinically visible signs of DR.5-8  

Decreased corneal sensibility is part 

of peripheral neuropathy and is a 

potential marker of diabetic 

neuropathy.15 Nisar et. al obtained the 

results that diabetic patients with a 

duration of more than 3 years had a 

7.8 times greater risk of suffering 

from neuropathy, whereas patients 

with HbA1c> 6.5 had a neuropathy 

risk of 16.9 times.16  The decrease in 

corneal sensibility would decrease 

according to the length of DM based 

on the study. by Bikbova et.al.14 

Diabetic peripheral neuropathy is 

influenced by the duration and level 

of glycemia, increased blood pressure, 

the presence of kidney disease, HDL 

and triglyceride levels and the use of 

beta blocker drugs.2,3,10 

     Diabetic retinopathy is known to 

be the main microvascular 

complication of DM but there is 

growing evidence that 

neurodegeneration plays an important 

role in the pathophysiology of 

diabetic retinopathy and can present 

in the absence of vascular 

pathology.21 It is known that the 

Table 4.2 Analysis between Corneal Sensibility and Diabetic Retinopathy 

Variable Correlation 

Correlation between Corneal 

Sensibility and Diabetic Retinopathy 

 



strongest risk factor for the 

progression of DR is chronic 

hyperglycemia. Other factors are 

uncontrolled hypertension, 

nephropathy, serum lipid levels, 

smoking, body mass index. Esteves 

et.al reported a large variability in the 

incidence of DR among DM patients.   

There are DM patients with long 

duration and poor metabolic control 

but free from complications of DR.20 

This implies that there are other 

factors that influence the occurrence 

of retinopathy in diabetes mellitus. 

This factor is vascular resistance. 

Vascular resistance is affected by the 

retinal blood barrier resulting in a 

microvascular abnormality that 

appears as diabetic retinopathy.21 

In this study, there is a statistically 

significant value between corneal 

sensibility and the degree of diabetic 

retinopathy, with a moderate negative 

strength, meaning that the lower the 

corneal sensibility value, the heavier 

the degree of diabetic retinopathy. 

Bitirgen et.al found that there was a 

reduction in nerve fiber density, the 

number of branches and length of 

corneal nerve fibers in DM patients 

even without diabetic retinopathy.17 

Another study by Chang et.al found 

that along with the increasing severity 

of diabetic retinopathy, the sub-basal 

nerve plexus of the cornea has less 

branching with more tortuosity of 

nerve fibers.19 A metanalysis study by 

Lv et.al on corneal sensibility and the 

response to changes in tear function in 

diabetic patients concluded that DM 

patients with PDR were more likely to 

experience decreased corneal 

sensibility and changes in tear 

function compared to NPDR patients 

and without diabetic retinopathy.8 

Another study by Hafner et.al also 

showed that there was a statistically 

significant reduction in the length and 

density of corneal nerve fibers in eyes 

with PDR compared to NPDR and No 

DR.22 This study by Hafner et al. 

Supports the concept that 

microvascular complications of 

diabetic retinopathy and peripheral 

diabetic neuropathy are parallel and 

share the same pathomechanisms, but 

this concept remains to be 

investigated. Another study by 

Hafner et.al found that 

neurodegenerative changes in the 

cornea and retina occurred 

independently in type 2 DM patients 

without DR.23 

     In this study, vascular resistance 

factors that affect the severity of 

diabetic retinopathy were not 

assessed, so the results obtained from 

the analysis in this study may be due 

to the similarity between the factors 

that affect neuropathy and diabetic 

retinopathy in the studied subjects, 

the same duration of diabetes, and 

levels of diabetes. HbA1c or control 

of the same blood sugar at the same 

degree of diabetic retinopathy.     

Significant results in this study could 

also be caused by uncontrolled 

hypertension, nephropathy, and blood 

lipid level in the subject which both 

affected the values of the two 



variables but were not assessed in this 

study. Thus the results of this study 

we can state that there is a tendency 

for the same worsening of corneal 

sensibility and diabetic retinopathy in 

type 2 DM patients. 

 

CONCLUSION 

     In this study, there was a tendency 

for the same worsening of corneal 

sensibility with diabetic retinopathy 

in type 2 diabetes mellitus. 

Examination of risk factors for 

diabetes mellitus that affect corneal 

sensibility and diabetic retinopathy 

more fully, namely blood pressure, 

blood lipid levels, nephropathy 

conditions, smoking. , body mass 

index, so that it can strengthen this 

study is expected to be carried out in 

future studies conducted 

prospectively 
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