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Abstract: Diabetes mellitus predisposes to infection. Clinical data on the infections in diabetes mellitus patients from 

rural areas of India are lacking. We intended to determine the clinical profile and pattern of infections in patients with 

type 2 diabetes mellitus from rural area. In this retrospective study case records of 842 patients with diabetes mellitus 

admitted in last four years were reviewed. Out of these 842 patients 254 had infections. There was effect of age, sex, 

duration of diabetes, type of treatment on infections in diabetic patients. Maximum number of patients belonged to lower 

socioeconomic status. The commonest comorbidity was hypertension (62.99%).Common infections encountered were 

upper respiratory tract infection (29.13%), urinary tract infection (26.77%), Lower respiratory tract infection (15.74%), 

Tuberculosis (11.81%), Skin and soft tissue infections (11.02%) and Foot infections (8.66%). Eschericia coli and 

Candida albicans were the common causative organisms of urinary tract infection. Staphylococcus aureus and 

Mycobacterium tuberculosis were the most common microorganisms causing respiratory tract infections. Physicians 

should be aware of risk factors and type of infections present in patients with diabetes in order to provide proper care. 

Prospective studies on the management of infections in patients with diabetes mellitus are needed. 

Keywords: Diabetes mellitus, Foot infections, Infections, Tuberculosis, Urinary tract infections. 

 

INTRODUCTION 

Diabetes mellitus (DM) is a common non 

communicable disease in India. The prevalence of type 

2 DM is 11% in urban areas in comparison to 3-9% in 

rural areas [1]. Infections play a significant role in 

morbidity and mortality of diabetic patients [2]. Studies 

revealed that defect in the function of neutrophils, 

lymphocytes, and monocytes were the reason for 

increased infections in diabetics [3, 4]. Other reasons 

are low levels of leucotriene B4, thromboxane B2, and 

prostaglandin E [5, 6]. Some studies showed decreased 

lymphocyte function in diabetics, and decreased levels 

of phagocytosis in monocyte [7, 8]. There is also 

evidence that improving glycemic status in diabetics, 

improves cellular immunity [9]. Although DM is very 

common in south India, studies on type of infections in 

patients with DM from rural south Indian areas are 

lacking. Therefore, the aim of this study was to explore 

this problem in our own setup.   

 

MATERIAL AND METHODS 

Following approval from institutional ethical 

committee, this retrospective study was done. Hospital 

records of all diabetic patients, who were admitted in 

the department of medicine, Adichunchanagiri institute 

of medical sciences, Balagangadharanatha Nagar , 

Karnataka from January 2010 to January 2014 were 

reviewed. All available data for each patient was 

studied in detail to determine the nature and clinical 

profile of infection in these patients. 

 

Data Analysis 

Data obtained were analyzed by using the 

appropriate statistical tool.   

 

RESULTS 

During the time period of January 2010 

through January 2014, there were total 842 type 2 

diabetes mellitus patients admitted in the medicine 

department. Out of these 842 patients 254(30.1%) 

people suffered from various infections. These 254 type 

2 diabetes mellitus patients were included in the study.  

 

Age distribution 

In our study maximum number of infection 

(47.24%) occurred in fifth decade (Table 1). 
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Table 1: Age distribution 

Age  groups 

in years 

Number of 

diabetics with 

infection(n=254) 

Percentage 

 

30-40 38 14.9% 

41-50 62 24.4% 

51-60 120 47.24% 

61-70 26 10.23% 

>70 8 3.1% 

 

Sex distribution 

In our study 164 patients were males and 90 

were females (Table 2). 

 

Table 2: Sex distribution 

Total diabetic patients 

with infections 

254 Percentage 

Males 164 64.56% 

Females 90 35.43% 

 

Socioeconomic status 

It was classified according to kuppuswamy’s 

classification [10]. The maximum number of cases was 

seen in upper- lower socioeconomic status (SES) 

(55.11%) followed by lower (16.53%) (Table3). 

     

Table 3: Socioeconomic status 

Socioeconomic 

status 

Number of 

cases(n=254) 

Percenta

ge 

Upper 14 5.51% 

Upper middle 34 13.38% 

Lower middle 24 9.44% 

Upper lower 140 55.11% 

Lower 42 16.53% 

 

Duration of diabetes 

In our study infections were more (40.15%) in 

patients with 11-15years duration of diabetes, followed 

by patients with diabetes more than 20years 

(20.47%).Infections were less (2.36%) in patients with 

diabetes less than one year (Table 4). 

 

Table 4: Duration of diabetes 

Duration of 

diabetes in years 

Number of 

cases(n=254) 

Percentage 

< 1 6 2.36% 

1-5 14 5.51% 

6-10 32 12.59% 

11-15 102 40.15% 

16-20 48 18.89% 

>20 52 20.47% 

 

Type of treatment 
In this study infections were more in patients 

on oral antidiabetic drugs (59%), in comparison to 

patients on insulin therapy (16.53%) (Table 5). 

 

 

Table 5: Type of treatment 

Type of treatment Number of 

cases(n=254) 

Percentage 

Diabetes controlled 

with diet only 

4 1.57% 

Oral antidiabetic drugs 150 59% 

Insulin treatment 42 16.53% 

Oral antidiabetic drugs 

and insulin treatment 

58 22.83% 

 

Co morbidities 

Hypertension (62.99%) was the most frequent 

comorbidity in this study, followed by cardiovascular 

disease (59.84%) (Table 6). 

 

Table 6: Co morbidities 

Comorbidity Number of 

cases 

Percentage 

(n=254) 

Hypertension 160 62.99% 

Cardiovascular 

disease 

152 59.84% 

Pulmonary disease 68 26.77% 

Psychiatric disease 4 1.57% 

Thyroid disease 26 10.23% 

Urinary incontinence 32 12.59% 

Neurologic disease 20 7.87% 

Renal disease 24 9.44% 

Hepatic disease 18 7.08% 

Malignancy 8 3.14% 

 

Type of infection 
Common infections encountered in this study 

were upper respiratory tract infections (29.13%), 

urinary tract infection (26.17%), lower respiratory tract 

infection (15.74%), and tuberculosis (11.81%).The 

miscellaneous infections recorded were balanoposthitis, 

amoebic liver abscess, vaginitis, infective endocarditis, 

periodontitis (Table7). 

 

Table 7: Type of infection 

Type of infection Number 

of cases 

Percentage 

(n=254) 

Upper respiratory 

tract infections 

74 29.13% 

Urinary tract infection 68 26.77% 

Lower respiratory 

tract infection 

40 15.74% 

Tuberculosis 30 11.81% 

Skin and soft tissue 

infections 

28 11.02% 

Foot infections 22 8.66% 

Pyrexia of unknown 

origin 

20 7.87% 

Acute gastroenteritis 14 5.5% 

Cholecystitis 10 3.93% 

Miscellaneous 8 3.14% 

 

 Upper respiratory tract infection 
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Commonest upper respiratory tract infection 

was acute rhinolaryngitis(32.43%), followed by acute 

sinusitis(21.62%). Chronic otitis media was present 

(5.40%) patients (Table 7A). 
 

Table 7 A: Type of upper respiratory tract infection 

Type of upper respiratory 

tract infection 

Number of cases 

(n=74) 

Acute rhinolaryngitis 24 

Acute sinusitis 16 

Acute tonsillitis 14 

Acute otitis media 10 

Chronic sinusitis 6 

Chronic otitis media 4 

 

Lower respiratory tract infection 
Pneumonia was present in 11 (27.5%) patients. 

Lung abscess was the cause of lower respiratory tract 

infection in two (5%) patients (Table 7 B). 
 

Table 7 B: Type of lower respiratory tract infection 

Type of lower respiratory tract 

infection 

Number of 

cases(n=40) 

Pneumonia 11 

Acute bronchitis 9 

Exacerbation of COPD or asthma 8 

Pleural effusion 6 

Pleuritis 4 

Lung abscess 2 

 

 Urinary tract infection 
Among patients with urinary tract infection 

majority were asymptomatic (39.7%). Cystitis was 

present in 16 (23.52%) patients. Emphysematous 

pyelonephritis was present in two patients (Table 7 C). 
 

Table 7 C: Type of urinary tract infection 

Type of urinary tract 

infection 

Number of 

cases(n=68) 

Asymptomatic 27 

Cystitis 16 

Prostatitis 10 

Acute pyelonephritis 6 

Nonspecific urethritis 4 

Chronic pyelonephritis 3 

Emphysematous pyelonephritis 2 

 

Skin infection 

Among skin infection fungal infections were 

present in 18 (64.28%) patients (Table 7 D). 
 

Table 7 D: Type of skin infection 

Type of skin infection Number of 

cases(n=28) 

Tinea pedis 9 

Tinea corporis 7 

Furuncle/abscess 6 

Cellulitis 4 

Tinea unguium 2 

Tuberculosis 
Among tuberculosis, pulmonary tuberculosis 

was present in 12 (40%) patients. Tubercular meningitis 

was present in four (13.33%) patients (Table 7 E).  

  

Table 7 E: Type of tuberculosis 

Type of tuberculosis Number of 

cases(n=30) 

Pulmonary tuberculosis 12 

Tubercular lymphadenitis 8 

Abdominal tuberculosis 6 

Tubercular meningitis 4 

 

Organisms causing infection 
Eschericia coli(29.41%) and Candida albicans 

(23.52%)were the common causative organisms of 

urinary tract infection(Table 8 A). Staphylococcus 

aureus (20%) and Mycobacterium tuberculosis 

(17.14%) were the most common microorganisms 

causing respiratory tract infections (Table 8 B). 

 

Table 8 A: Isolation pattern of microorganisms in 

urine samples 

Organisms Number of 

cases 

Percentage 

(n=68) 

Eschericia coli 20 29.41% 

Candida albicans 16 23.52% 

Klebsiella species 10 14.70% 

Proteus species 6 8.82% 

Staphylococcus 

aureus 

4 5.88% 

Pseudomonas 

species 

3 4.41% 

No growth 9 13.23% 

 

Table 8 B: Isolation pattern of microorganisms from 

sputum samples 

Organisms Number of 

cases 

Percentage 

(n=70) 

Staphylococcus 

aureus 

14 20% 

Mycobacterium 

tuberculosis 

12 17.14% 

Klebsiella 

pneumoniae 

8 11.42% 

Streptococcus 

pneumoniae 

8 11.42% 

No growth 28 40% 

 

DISCUSSION 

Patients with DM have been associated with 

increased rates of infections compared with patients 

without DM. [11-13]. Early diagnosis and aggressive 

treatment of infections in this vulnerable population is a 

clinical priority. Several parts of immune system are 

altered in diabetic patients. Multiple functions of 

leukocyte like adherence, chemotaxis, and phagocytosis 

are affected [3, 4, 14]. Rate of infection in diabetics is 
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low in developed countries compared to developing 

countries like India [15]. 

 

Out of 842 DM patients 254 (30.1%) had 

evidence of infections. In our study maximum number 

of cases was seen in fifth
 
decade. This increase in 

incidence of infection with age is observed in Gillani et 

al. study [16]. In this study maximum number of 

patients (71.44%) were from lower socioeconomic 

status. Some studies showed that low economic status 

was associated with worse diabetic outcomes, due to 

low access to health care. Limited access to health care 

elevates the risk of a decline in health [17, 18]. 

 

In this study 164(64.56%) patients were males. 

Gender differences between men and women in the 

development of foot infections have been observed in 

other studies [19, 20]. In a study significant statistical 

association was found between longer duration of 

diabetes and increased rate of infection in diabetics 

[21]. Prevalence of urinary tract infection in diabetics 

increased 1.9-fold with each 10-year increase in 

diabetes duration [22]. We observed similar finding in 

our study. Intensive insulin therapy and tight glycaemic 

control were associated with a lower risk of infection 

[23]. In our study rate of infection was more in patients 

(59%) without insulin therapy. Hypertension and 

cardiovascular diseases were the most prevalent co 

morbidities in our study. However, from our data it 

cannot be concluded that these conditions predispose to 

infection, since a control population was not included. 

 

Among the diabetics who had infection, upper 

respiratory tract infection was found in highest number 

of patients (29.13%).Infections caused by certain 

microorganisms (staphylococcus aureus, gram negative 

organisms) occur with increased frequency in diabetics 

with respiratory tract infections [24]. Pneumococcal 

pneumonia is associated with increased mortality in 

DM patients [25]. Staphylococcus aureus and 

Mycobacterium tuberculosis were the most common 

microorganisms causing respiratory tract infections in 

our patients. 

 

In our study 68(26.77%) patients had urinary 

tract infection, majority (39.7%) of them were 

asymptomatic. Eschericia coli and Candida albicans 

were the common causative organisms. 

 

Several studies have showed a higher 

incidence of bacteriuria in DM patients than non 

diabetics [26-28]. DM is a common risk factor for 

urinary tract infection caused by fungi, particularly 

candida species [29]. DM patients are more prone for 

severe infections of the upper urinary tract [30]. 

Complications also occur more frequently in DM 

patients than in non DM patients with urinary tract 

infections [31]. In one study Eschericia coli was the 

commonest cause of urinary tract infection [32]. Our 

study showed similar finding.  Emphysematous 

pyelonephritis cases occur more frequently in diabetic 

patients [33]. 

 

Two of our patients suffered from 

Emphysematous pyelonephritis. 

 

In this study 28(11.02%) DM patients had skin 

infections. Among the diabetics who had skin lesion 

fungal infection was more common. Rest of skin 

infections were due to bacterial invasions. Same results 

are found by Foss NT, et al. [34]. 

 

In this study foot infections were found in 22 

(8.66%) patients. Foot infections are most common soft 

tissue infection in diabetics [35]. Several factors play 

role in causing these infections. First, presence of 

peripheral neuropathy in patients with long standing 

DM; these patients are prone for undetected injury and 

foot ulcers. Second, fungal infections of nail and skin 

facilitate the entry of invasive pathogens [36]. Thirdly, 

inadequate blood supply due to peripheral vascular 

disease resulting in poor wound healing. Finally, there 

is poor neutrophil function due to hyperglycemia [37]. 

 

In our study 30 (11.81%) patients had 

tuberculosis.Several studies showed that tuberculosis 

was more common in DM patients. [38- 41]Multiple 

factors like hyperglycaemia, glycosylation, long term 

oxidative stress, cell medicated immune dysfunctions 

and genetic determinants contribute to the susceptibility 

of severe tuberculosis in diabetes [38, 40]. 

Other infections were pyrexia of unknown origin, acute 

gastroenteritis, cholecystitis, balanoposthitis, amoebic 

liver abscess, vaginitis, infective endocarditis, 

periodontitis. 

The main limitation of our study is its 

retrospective design. Details about obesity, smoking, 

alcohol consumption, antibiotic sensitivity, neuropathy, 

nephropathy, and retinopathy are not included because 

of missing clinical documentation. 

 

CONCLUSION 

Our study showed that patient with type 2DM 

are at increased risk for common infections. Poor 

glycemic control increases the susceptibility of 

infections. Therefore the challenges will be to provide 

health education and promotion to control glycemia, 

long term care, and maintenance of normal health to 

prevent complications arising from these infections. 

More prospective case control studies on the 

management of infections in DM patients are needed.  

 

REFERENCES 
1. Park ; Park’s Textbook of preventive and 

social medicine. 20
th

 edition, M/s Banarsidas 

Bhanot , Jabalpur, 2009: 341-345. 

2. Muller LM, Gorter KJ, Hak E, Goudzwaard 

WL, Schellevis FG, Hoepelman AI et al.; 

Increased risk of commoninfections in patients 



 

Shruthi Bettegowda et al., Sch. J. App. Med. Sci., 2014; 2(6G):3331-3336 

    3335 

 

 

with type 1 and type 2 diabetes mellitus. Clin 

Infect Dis., 2005; 41:281-288. 

3. Gallacher SJ, Thomson G, Fraser WD, Fisher 

BM, Gemmell CG, MacCuish AC; Neutrophil 

bactericidal function in diabetes mellitus: 

evidence for association with blood glucose 

control. Diabet Med., 1995; 12:916-920. 

4. Delamaire M, Maugendre D, Moreno M, Le 

Goff MC, Allannic H, Genetet B; Impaired 

leucocyte functions in diabetic patients. Diabet 

Med., 1997; 14:29-34. 

5. Jubiz W, Draper RE, Gale J, Nolan G; 

Decreased leukotriene B4 synthesis by 

polymorphonuclear leukocytes from male 

patients with diabetes mellitus. Prostaglandins 

Leukot Med., 1984; 14:305-311. 

6. Qvist R, Larkins RG; Diminished production 

of thromboxane B2 and prostaglandin E by 

stimulated polymorphonuclear leukocytes 

from insulin-treated diabetic subjects. 

Diabetes, 1983; 32:622-626. 

7. Kolterman OG, Olefsky JM, Kurahara C, 

Taylor K; A defect in cell-mediated immune 

function in insulin-resistant diabetic and obese 

subjects. J Lab Clin Med., 1980; 96:535-543. 

8. Geisler C, Almdal T, Bennedsen J, Rhodes 

JM, Kolendorf K; Monocyte functions in 

diabetes mellitus. Acta Pathol Microbiol 

Immunol Scand [C]., 1982; 90:33-37. 

9. Joshi N, Caputo GM, Weitekamp MR, 

Karchmer AW; Infections in patients with 

diabetes mellitus. N Engl J Med., 1999; 

341:1906-1912. 

10. Mishra D, Singh HP; Kuppuswamy’s 

socioeconomic status scale- A revision. Indian 

J Pediatr., 2003;70:273-274. 

11. Shah BR, Hux JE; Quantifying the risk of 

infectious diseases for people with diabetes. 

Diabetes Care, 2003; 26:510–513. 

12. Calvet HM, Yoshikawa TT; Infections in 

diabetes. Infect Dis Clin North Am., 2001; 

15:407–421. 

13. Pozzilli P, Leslie RDG; Infections and 

diabetes: mechanisms and prospects for 

prevention. Diabet Med., 1994; 11:935–941. 

14. Valerius NH, Eff C, Hansen NE, Karle H, 

Nerup J, Søeberg B et al.; Neutrophil and 

lymphocyte function in patients with diabetes 

mellitus. Acta Med Scand., 1982; 211:463-

467. 

15. Zargar AH, Masoodi SR, Laway BA, Akhter 

MA; Incidence and Pattern of Infections in 

Diabetes Mellitus A Retrospective Study. Int J 

Diab Dev Countries., 1994; 14:82-84. 

16. Gillani SW, Sulaiman SAS, Sundram S; 

Prediction and rate of infections in diabetes 

mellitus patients with diabetes ketoacidosis in 

Penang, Malaysia. Open Journal of 

Epidemiology, 2012; 2:1-6. 

17. Oladele CRW, Barnett E. Racial/ethnic and 

social class differences in preventive care 

practices among persons with diabetes.BMC 

Public Health, 2006; 6. DOI:10.1186/1471-

2458/6/259:259. 

18. Bachmann MO, Eachus J, Hopper CD, Davey 

Smith G, Propper C, Pearson NJ et al.; Socio-

economic inequalities in diabetes 

complications, control attitudes and health 

service use: a crosssectional study. Diabet 

Med., 2003; 20: 921-929. 

19. Young BA, Reiber G, Maynard C, Boyko EJ; 

Effects of ethnicity and neuropathy on lower-

extremity amputation risk among diabetic 

veterans. Diabetes Care, 2003; 26: 495-501. 

20. Lavery LA, Armstrong DG, Vela SA, 

Quebedeaux TL, Fleischli JG; Practical criteria 

for screening patients at high risk for diabetic 

foot ulceration. Arch Intern Med., 1998; 158: 

157-162. 

21. Schmitt JK, Fawcett CJ, Gullickson 

G;Asymptomatic bacteriuria and hemoglobin 

A1. Diabetes Care, 1986; 9:518-520.  

22. Keane EM, Boyko EJ, Reller LB, Hamman 

RF; Prevalence of asymptomatic bacteriuria in 

subjects with NIDDM in San Luis Valley of 

Colorado. Diabetes Care, 1988; 11:708-712. 

23. Ooi YC, Dagi TF, Maltenfort M, Rincon F, 

Vibbert M, Jabbour P et al.; Tight glycemic 

control reduces infection and improves 

neurological outcome in critically ill 

neurosurgical and neurological patients. 

Neurosurgery, 2012; 71(3): 692-702. 

24. Koziel H, Koziel MJ; Pulmonary 

complications of diabetes mellitus: pneumonia. 

Infect Dis Clin North Am., 1995; 9:65-96. 

25. Woodhead MA, Macfarlane JT, McCracken 

JS, Rose DH, Finch RG; Prospective study of 

the aetiology and outcome of pneumonia in the 

community. Lancet, 1987; 1:671-674. 

26. Kass EH;Bacteriuria and the diagnosis of 

infections of the urinary tract: with 

observations on the use of methionine as a 

urinary antiseptic. Arch Intern Med., 1957; 

100:709-714. 

27. Hansen RØ; Bacteriuria in diabetic and non-

diabetic out-patients. Acta Med Scand., 1964; 

176:721-730. 

28. Vejlsgaard R; Studies on urinary tract infection 

in diabetes. I. Bacteriuria in patients with 

diabetes mellitus and in control subjects. Acta 

Med Scand., 1966; 179:173-182. 

29. Singh CR, Lytle WF Jr.; Cystitis 

emphysematosa caused by Candida albicans. J 

Urol., 1983; 130:1171-1173. 

30. Forland M, Thomas V, Shelokov A; Urinary 

tract infections in patients with diabetes 

mellitus: studies on antibody coating of 

bacteria. JAMA, 1977; 238:1924-1926. 



 

Shruthi Bettegowda et al., Sch. J. App. Med. Sci., 2014; 2(6G):3331-3336 

    3336 

 

 

31. Wheat LJ; Infection and diabetes mellitus. 

Diabetes Care, 1980; 3:187-197. 

32. Edelstein H, McCabe RE; Perinephric abscess: 

modern diagnosis and treatment in 47 cases. 

Medicine (Baltimore), 1988; 67:118-131. 

33. Smitherman KO, Peacock JE Jr; Infectious 

emergencies in patients with diabetes mellitus. 

Med Clin North Am., 1995; 79:53-77. 

34. Foss NT, Polon DP, Takada MH, Foss-Freitas 

MC, Foss MC;Skin lesions in diabetic patients. 

Rev Saude Publica., 2005; 39:677-682. 

35. Van Baal JG; Surgical treatment of the 

infected diabetic foot. Clin Infect Dis., 2004; 

39(suppl 2):S123-S128. 

36. Pinzur MS, Slovenkai MP, Trepman E, Shields 

NN; Guidelines for diabetic foot care: 

recommendations endorsed by the Diabetes 

Committee of the American Orthopaedic Foot 

and Ankle Society. Foot Ankle Int., 2005; 

26:113-119. 

37. Chin-Hong PV; Infections in Patients with 

Diabetes Mellitus: Importance of Early 

Recognition, Treatment, and Prevention. Adv 

Stud Med., 2006; 6(2):71-81. 

38. Root HF; The association of diabetes and 

pulmonary tuberculosis. N Engl J Med., 1934; 

210:192-206. 

39. Centers for Disease Control-screening for 

tuberculosis and tuberculosis infection in high 

risk population and the use of preventive 

therapy for tuberculosis infection in the United 

States: Recommendations of the Advisory 

Committee for Elimination of Tuberculosis: 

MMWR, 1990; 39; 1-2. 

40. Swai AB., McLarty DG., Mugusi F; 

Tuberculosis in diabetic patients in Tanzania: 

Trop Doct., 1990; 20:147-150. 

41. Patel JC; Complications in 8793 cases of 

diabetes mellitus 14 year study in Bombay 

Hospital. Ind J Med Sci., 1989; 43:177-183. 


