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INTRODUCTION 

In India diabetes mellitus (DM) continues to be a major 

public health problem, and India is having the highest 

number of diabetics.
1
  

DM is a disease with target organs being almost all the 

parts of body. The changes in the skin are comparable to 

those occurring in the other internal organs of the body. 

Many skin disorders show high incidence and severity in 

DM, the biochemical factors responsible for this are yet 

to be understood. And according to research, about 30% 

of   diabetic patients will eventually develop cutaneous 

manifestations during the natural course of this chronic 

disease. The skin is a temporary reservoir for excess 

blood glucose which accounts for tendency to develop 

pruritus and both bacterial and fungal infections.
2
 

As it is known skin is the largest organ of the body, 

which is affected by both acute metabolic and the chronic 

derangements that occur in diabetes.
3
 

Multiple factors have a role in the skin manifestations of 

DM. According to a study, abnormalities in 

carbohydrates metabolism, vascular involvement leading 
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to atherosclerosis, alterations in metabolic pathways, 

microangiopathy and neuronal involvement and impaired 

host mechanisms, all have a role to play in pathogenesis 

of DM.
4
   

According to a study global presence of Type 2 diabetes 

in the year 2000 was 171 million which is expected to go 

up to 366 million by 2030. According to International 

Diabetes Federation (IDF) the total number of diabetic 

patients to be approx is  40.9 million in India and this 

may rise in the future to 70 million by the year 2025. The 

prevalence of a cutaneous disorder appears to be similar 

between people affected with Type 1 DM and Type 2 

DM, but Type 2 DM patients develop more skin 

infections, while Type 1 DM patients manifest more as 

autoimmune-type cutaneous lesions.
5-8

 

Abnormalities of insulin and elevated blood glucose level 

leads to involvement of multiple organ systems like CVS,  

CNS, eyes , renal and skin.
9
  According to a study, more 

than one third of diabetic patients have one or the other 

type of dermatological manifestations during the course 

of their disease.
10

  

Cutaneous manifestations of DM are very important to 

the clinician as some of them can prompt the physician to 

the early detection of diabetes and also reflect the glucose 

level and lipid metabolism over period of time.
11

 

Long standing DM leads to permanent and irreversible 

functional damage in cells of the body which may be a 

cause for various complications. Skin being the largest 

organ of the body, is readily available for examination 

and study in case of cutaneous disorders of diabetes. It is 

particularly important in diabetic patients because it 

essentially does get involved in one way or another. It is 

well known that DM leads to a number of cutaneous 

manifestations. Skin changes mostly appear later to DM 

but may be the first clinical presenting sign or even 

precede the diagnosis by many years. Similar to other 

complications such as retinal disorders and nephrological 

disorders, skin manifestations are largely the results of 

the combined effect of hyperglycemia, neuropathy, 

impaired host immune mechanisms, microvascular 

angiopathies. The main mechanism leading to these 

changes is thought to be non-enzymatic glycosylation. 

This mechanism occurs to a lesser extent at normal blood 

sugar level and is apparently accelerated in patients with 

increased blood glucose levels.
12

 

Although the cutaneous manifestations of diabetes are 

well known and considered common, systemic surveys of 

the skin findings in young diabetics having IDDM are 

sparse. However, there is no such difference between 

prevalence found in patients with IDDM and those with 

NIDDM. Several reports propose that few skin 

manifestations in diabetic patients may suggest the 

degree of long-term control of diabetes and are associated 

with other diabetic complications.
13

 

Cutaneous manifestations are common in Type I diabetes, 

like acquired ichthyosis and keratosis pilaris which begin 

early in the course of the diabetes. Diabetic hands and 

rubeosis faciei are related to the disease duration.
14

 

DM affects individuals of all age groups and all socio-

economic section of the population. While many diabetic 

complications have been broadly studied, the 

dermatological complications are relatively unexplored. 

There is no epidemiologic data that reflects skin 

manifestations in diabetics from Western Maharashtra. 

This study was carried out to assess the clinical pattern of 

cutaneous manifestations among diabetic patients. 

The study was conducted with the aim to study the 

various cutaneous manifestations of Type 2 DM and to 

study the relation of cutaneous manifestations with the 

duration of Type 2 DM. 

METHODS 

Study design: The present study was cross sectional type 

of study. 

Study place: Tertiary care hospital, Dr D Y Patil Hospital 

and Research Institute, Kadamwadi, Kolhapur. 

Study setting: Department of Dermatology, Venereology 

and Leprology of tertiary care hospital. Registration of 

patients was from August 2014 to July 2016. They were 

registered when admitted under Dermatology, 

Venereology and Leprology department. At the time of 

registration the patients with exclusion criteria were not 

enrolled for study. The data thus collected was analyzed 

to study the various cutaneous manifestations of Type 2 

DM. 

Sample size: 200 patients. 

Study participant: Patients coming to Dermatology, 

Venereology and Leprology Department and having 

inclusion criteria were taken in the study.  

Ethics: Institute Ethical committee’s approval was taken 

prior to the study.
                         

 

Inclusion criteria: All clinically diagnosed cases of Type 

II DM with cutaneous manifestations, of any age, of both 

sexes, willing to give their consent and participate in the 

study. 

Exclusion criteria: Patients with partially treated 

cutaneous manifestations of DM with changed 

morphology attending skin OPD were excluded from this 

study and patients having Type 1 DM. 

Data collection: Written informed consent was taken 

from the participants. Patients coming to Dermatology, 

Venereology, and Leprology Department and having 

inclusion criteria were included in the study. Pre designed 
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questionnaire schedule consisting of standard questions 

related to socio demographic factors, environmental 

conditions, addiction, and so on, were interviewed. In 

addition, questionnaire also included questions on past 

and present medical history and health seeking behaviour. 

Method of collection of data: A patient diagnosed to 

have diabetes mellitus (NIDDM).  

• Already on treatment or newly detected diabetic 

patients.  

• Symptoms of diabetes + Random plasma sugar 

>200mg/dl or 

• Fasting plasma sugar: >126 mg/dl OR 

• HbA1C >6.5% OR 

• 2 hr post 75gm oral glucose >200mg/dl.    

Statistical analysis 

The collected data was compiled in Microsoft Excel 2010 

and analyzed using SPSS (Statistical Programme for 

Social Sciences) software 15 version, Open Epi Software 

Version 2.3. 

RESULTS 

Table 1 shows the age distribution among the study 

population, where it was seen that majority 49.5% of 

respondents were in the age group of 41 to 60 years, 

followed by 42.5% were less than 40 years and only 8% 

were more than 61 years. Mean age was 44.5 + 12.2 

years.  

Table 1: Age distribution among the study population 

(n=200). 

Age distribution 

(in years) 
Frequency  Percentage (%) 

<40  85 42.5 

41 to 60 99 49.5 

>61 16 8 

Total  200 100 

Table 2 shows the gender distribution among the study 

population, where it was seen that majority 66% were 

males and 34% were females. 

Table 3 shows DM known case or new case, which 

shows that majority 57.5% were new cases and 42.5% 

were known cases. 

Table 2: Gender distribution among the study 

population (n=200). 

Gender 

distribution  
Frequency  Percentage (%) 

Male  132 66 

Female  68 34 

Total  100 100 

Table 3: DM known case or new case (n=200). 

DM Frequency   Percentage (%) 

New case  115 57.5 

Known case 85 42.5 

Total  200 100 

Table 4 shows the duration of DM among the study 

population; majority 50.58% were <5 years, 27.05% in 6 

to 10 years, 11.76% in 16 to 20 years and 10.85% in 11 to 

15 years.  

Table 4: Duration of DM among the study population 

(n=85). 

Duration in years Frequency  Percentage (%) 

<5 43 50.58 

6 to 10 23 27.05 

11 to 15 9 10.85 

16 to 20 10 11.76 

Total  85 100 

Table 5 shows skin manifestations among the study 

population, where 61% had infectious skin manifestations 

and 39% had non-infectious skin manifestation. Out of 

infectious manifestations 39.5% had fungal infection, 

20.5% had bacterial and 1% had viral. 

Table 6 shows the duration of skin manifestation among 

the study population; majority 77.5% had for less than 1 

month and 22.5% >1 month. 

Table 7 shows association between duration of DM and 

bacterial skin manifestation among the study population 

(n=85) shows statistical significance. 

Table 5: Skin manifestations among the study population (n=200). 

Skin manifestations  Infectious  Non infectious  Total  

 Fungal  Bacterial  Viral    

Frequency  79 41 2 78 200 

Percentage (%) 39.5 20.5 1% 39 100 

 

     



Phulari YJ et al. Int J Res Dermatol. 2018 Mar;4(1):8-13 

                                                   International Journal of Research in Dermatology | January-March 2018 | Vol 4 | Issue 1    Page 11 

 

Table 6: Duration of skin infection among the study 

population (n=200). 

Duration  Frequency  Percentage (%) 

<1month 155 77.5% 

>1 month  45  22.5% 

Total  200 100% 

Table 7: Association between duration of DM and 

bacterial skin manifestation among the study 

population (n=85). 

Duration of 

DM/bacterial 
Present  Absent  Total  

<5 4 39 43 

6 to 10 2 21 23 

11 to15 0 9 9 

16 to 20 5 5 10 

Total  11 74 85 

Applying chi square test=14.4, df=3, p value=0.002. As p value 

was <0.05, which shows statistical significance. 

Table 8 shows association between duration of DM and 

fungal skin manifestation among the study population 

(n=85), where there was no statistical significance seen. 

Table 8: Association between duration of DM and 

fungal skin manifestation among the study population 

(n=85). 

Duration of 

DM/fungal 
Present  Absent  Total  

<5 12 31 43 

6 to 10 7 16 23 

11 to15 2 7 9 

16 to 20 1 9 10 

Total  22 63 85 

Applying chi square test=1.7, df=3, p value=0.63. As p value 

was >0.05, which shows no significance. 

Table 9: Association between duration of DM and 

viral skin manifestation among the study population 

(n=85). 

Duration of 

DM/viral 
Present  Absent  Total  

<5 2 41 43 

6 to 10 0 23 23 

11 to15 0 9 9 

16 to 20 0 10 10 

Total  2 83 85 

Applying chi square test=2.0, df=3, p value=0.572. as p value 

was >0.05, which shows no significance.  

Table 9 shows Association between duration of DM and 

viral skin manifestation among the study population 

(n=85), there was no significance seen. 

 

Table 10 shows duration of DM and non infectious skin 

manifestation among the study population (n=85), there 

was no significance seen. 

Table 10: Association between duration of DM and 

non infectious skin manifestation among the study 

population (n=85). 

Duration of DM/ 

non infectious  
Present  Absent  Total  

<5 25 18 43 

6 to 10 14 9 23 

11 to15 7 2 9 

16 to 20 4 6 10 

Total  50 35 85 

Applying chi square test=2.8, df=3, p value=0.41. As p value 

was >0.05, which shows no significance.  

Table 11 shows association between duration of DM and 

infectious skin manifestation among the study population 

(n=85), only bacterial was found to be statistically 

significant. 

Table 11: Association between duration of DM and 

infectious skin manifestation among the study 

population (n=85). 

Infection/ 

duration of 

DM 

<5 
6 to 

10 

11 to 

15 

16 to 

20 

P 

value 

Fungal  12 7 2 1 0.63 

Bacterial  4 2 0 5 0.002 

Viral  2 0 0 0 0.57 

DISCUSSION 

In our study, majority 49.5% of respondents were in the 

age group of 41 to 60 years, followed by 42.5% who 

were less than 40 years and only 8% were more than 61 

years. Mean age was 44.5±12.2 years. Galdeano et al
 
in 

their study showed that of the 125 diabetic patients 

hospitalized in the Department of Medical Clinic of the 

Hospital Luis Lagomaggiore, it was observed that mean 

age was 58.9±15.43 years, with a maximum of 85 years 

and a minimum of 16 years old, 55% of patients (n=69) 

were older than 60 years.
15

 An observational study by 

Goyal et al comprised of 100 consecutive patients of DM. 

The youngest patient was 28 years and oldest was 80 

years with a mean age of 57.44±10.37 years.
16 

Chatterjee et al
 
showed that among 680 patients, the age 

varied from 14 to 80 years, mean age being 46.3±6.7  

years.
17 

Sanad et al in their study showed that age range 

was from 17 to 80 years, with a mean of 51.42±14.66 

years.
18

 In a study by Timshina et al the age of the 

patients ranged from 10-75 years, with a mean age of 

49.38±12.78.
19 
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In our study, majority 66% were males and 34% were 

females. Galdeano et al in their study showed that 

females predominated slightly, representing 57% of the 

patients.
15 

The study by Kumar et al comprised of 50 consecutive 

patients of DM with skin lesions.
20

 There were 27 males 

and 23 females. Similarly a study by Goyal et al also 

showed the same results that males were 54% more than 

females 46%.
16 

Chatterjee et al showed that four forty one (64.8%) were 

male and two thirty nine (35.1%) were female.
17

 But no 

similar results were found in study by Timshina et al, the 

majority was females (54.95%) who were diabetic as 

compared to males (45.1%).
19 

In our study, majority 57.5% were new cases and 42.5% 

were known cases. Study by Kumar et al showed that 5 

were newly diagnosed.
20

 Study by Goyal et al also 

showed that 10% were newly diagnosed.
16

 Chatterjee et 

al
 
showed that among 680 diabetic patients 12 patients 

were newly diagnosed.
17 

In our study, majority 50.58% were <5 years, 27.05% in 

6 to 10 years, 11.76% in 16 to 20 years and 10.85% in 11 

to 15 years. Study by Kumar et al showed that the 

duration of diabetes was <10 years in 30 patients, 17 had 

11-20 years and 3 had > 20 years of diabetes.
20 

Study by 

Goyal et al also showed that the duration of diabetes was 

<10 years in 60 patients.
16

 Thirty four patients had 11-20 

years of diabetes, and six had >20 years of diabetes. The 

duration of diabetes was 1-10 years in 290 patients. Two 

hundred and one (201) had >10 years of diabetes in a 

study by Chatterjee et al.
17

 

 The duration of the disease ranged from 3 months to 30 

years with a mean of 10.57±7.63 years. The duration of 

DM was more than 5 years in 65 patients and 5 years or 

less in 35 patients in a study by Sanad et al.
18

 

In the present study 61% had infectious skin 

manifestations and 39% had non-infectious skin 

manifestation. Out of infectious manifestations 39.5% 

had fungal infection, 20.5% had bacterial and 1% had 

viral. Galdeano et al showed that the skin infection was 

present in 35 patients (28%).
15

 Skin lesions were 

observed in 113 patients, 90.4% of cases. The most 

frequently observed were: xeroderma, dermatophytosis, 

peripheral hypotrichosis, etc. 

Study by Kumar et al showed that various types of skin 

lesions were found in the patients of diabetes.
20

 Around 

17 types of skin lesions were found in 50 diabetic 

patients, but most of the patients suffered from more than 

one type of skin lesions (n=130) like bacterial, boils and 

fungal infections. Majority were fungal which was seen 

among the present study population also. Study by Goyal 

et al also showed that the skin lesions were in majority 

fungal and in that candidia and dermatophytoses, 

followed by bacterial and in that impetigo contagiosa, 

boils, erythrasma and folliculitis.
16 

In Sanad et al study, cutaneous infections included fungal 

(22%), bacterial (16%), and viral (2%) infections.
18

 The 

most common skin disorders were cutaneous infections 

(40%), followed by pruritus (11%), local reactions at the 

site of insulin injection (8%), vitiligo (8%), diabetic 

dermopathy (7%), periungual telangectasia (6%), and 

xanthelasma (5%). Diabetic bullae, reactions of oral 

hypoglycemic drugs, skin tags, and neuropathic ulcers 

occurred in 4% of the patients, whereas acanthosis 

nigricans, angular cheilitis, and xerosis in 3% and 

diabetic rubeosis, stiff joints, necrobiosis lipoidica 

diabeticorum, psoriasis, and eczema were observed in 2% 

of the patients. Yellow nail, pigmented purpura, keratosis 

pilaris, acquired ichthyosis, and pemphigus vulgaris were 

each observed in 1% of the patients. 

In our study, majority 77.5% had for less than 1 month 

and 22.5% >1 month. Association between duration of 

DM and bacterial skin manifestation, p value is 0.002 

which shows statistical significance. Galdeano et al
 
in 

their study showed that there was statistical significance 

(p=0.009).
15

 Similar results were in present study. In 

study by Sanad et al
 

it showed that the bacterial 

association with duration of disease was not significant. 

Findings were not similar to present study.
18 

Association between duration of DM and fungal skin 

manifestation, p value is 0.63, which shows no 

significance. In study by Sanad et al
 
it showed that the 

bacterial association with duration of disease was 

significantly seen. Findings were not similar to present 

study.
18 

Association between duration of DM and viral skin 

manifestation, p value is 0.572, which shows no 

significance. Association between duration of DM and 

non-infectious skin manifestation, p value is 0.41, which 

shows no significance. 

In present study it was seen that only bacterial infection 

showed statistical significance. According to a study from 

Saudi Arabia, for those patients having diabetes of less 

than 5 years' duration, the incidence of skin 

manifestations was 80.6%; for those having diabetes for 

more than 5 years, the incidence was 98%.This difference 

was statistically significant (P<0.001).
 21 

Study by Sanad et al showed that the number of patients 

suffering from skin manifestations increased with a 

longer duration of DM, but there was no statistically 

significant relation between skin manifestations of DM 

and the duration of DM, except for diabetic bullae 

(P=0.04), diabetic dermopathy (P=0.003), and tinea pedis 

(P=0.001), which were significantly present in DM of 

more than 5 years' duration. The prevalence of skin 

manifestations was higher as the duration of diabetes 

increased.
18
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CONCLUSION 

Therefore on the basis of present study, we conclude that 

the skin is involved in diabetes quite often. The 

manifestations are numerous and varied and many a times 

they can serve as diagnostic marker for underlying 

diabetes. Whenever patients present with multiple skin 

manifestations, their diabetic status should be checked. 

The recognition of these skin findings is the key to 

treatment and prevention. Dermatologic manifestation is 

a highly prevalent complication of DM which affects 

quality of life and adds to the heavy burden of therapeutic 

costs. It is found more frequently among Type 2 diabetics 

and increasing duration of diabetes increases the 

possibility of skin involvement. Impaired diabetic control 

as evidenced by higher HbA1C levels among patients 

with infections can be used as a good measurement tool. 

However, prospective long term studies with larger 

number of subjects are needed to explore these issues 

further. 

As the duration of diabetes increased, the likelihood of 

developing skin manifestations also increases. Early 

referral to the dermatologist may help to detect 

complications of the skin in diabetes at an early stage and 

may prevent disability caused by these complications. 
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