
ABSTR AC T
Objectives: Diabetes mellitus is a major endocrine disorder that affects the quality of life. The severity of the impact often depends on 
the presence of urinary tract infections (UTIs) in most patients with type 2 diabetes mellitus. It disrupts the physiological functioning of 
patients and also reduces their quality of life. Materials and Methods: The present study is designed to evaluate the biochemical changes 
in patients with diabetes, UTI, and diabetes with UTI. The study also evaluates the quality of life of these patients. The study included 
four groups of subjects: normal, diabetic, UTI, and diabetes with UTI,  with 30 subjects in each group. Levels of hemoglobin, glucose, 
protein, urea, and creatinine were measured. Quality of life management was assessed using the Quality of Life (QOL) Index—Diabetes III 
Version. Results: The biochemical analysis showed a significant decrease in total protein, hemoglobin, and blood sugar levels in patients 
with diabetes and UTI compared to those without. A comparative study of the QOL Index revealed that health and functioning in daily 
life, socioeconomic status, psychological status, and family support are crucial for maintaining the QOL of individuals with diabetes, UTI, 
and both conditions combined, compared to those without these conditions. Conclusion: The overall results proved that the severity of 
diabetes and UTI is related to their quality of life.
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INTRODUC TION
Diabetes Mellitus (DM) is an endocrinological disorder 
characterized by increased blood sugar levels, which is more 
prevalent in the modern world, leading to decreased lifespan 
due to diabetes-induced microvascular and macrovascular 
complications(1). Other complications are retinopathy, 
neuropathy, nephropathy, the occurrence of urinary tract 
infections and disruption of the urinary system, discomfort 
in urination, impairment of the kidney, asymptomatic 
bacteriuria, acute pyelonephritis(2), fatality due to severe 
UTI, and overall reduction in the quality of life (QOL) of 
people with DM(2). DM is highly related to severe urologic 
complications such as dysfunction of the bladder and sexual 
organs, and infections in the urinary tract region. UTI is the 
most common disease affecting all age groups and genders 
and is caused by damage to the kidney tissues(3). UTI is 
caused by microbial infection in the organs of the urinary 
system, such as the kidney, pelvis, ureter, bladder, urethra, 
and adjacent organs. There are two types of UTI such as 
symptomatic UTI and asymptomatic UTI. The prevalence of 
UTI in patients with diabetes mellitus produces a significant 
burden on the economy of the world in terms of healthcare 
costs (4). There are various reasons for UTI in DM patients, 
among which hyperglycemia is the major contributor to 
microbial infection. Lack of awareness, poor glycemic control, 
and unhygienic conditions may contribute to the severity 
of UTI-related complications in diabetic patients. Diabetes 
is a major chronic disease affecting various components of 
life, and the number of DM cases has increased from 170 to 
370 million.

A person’s quality of life (QOL) is based on physical, mental, 
emotional, and social status. The diabetic patient faces more 
stress in terms of treating themselves than a healthy person. 
Ramya et al. (5) stated that as an illness of lifestyle, diabetes 
affects all areas of life of diabetic patients. Knowledge 
about diabetes, stress due to diabetes, and the personality 
of diabetic people may affect their quality of life. UTIs have 
a significant relationship with the QOL of diabetic patients. 
So, patients must be informed about the disease condition 
and how to manage the disease state to prevent the severity 
of the complications caused by diabetes. Gregg et al. (6) 
reported that physical disability of adults with diabetes may 
directly affect their quality of life. So, there is a need for health 
education and changes in the patient’s behavior to overcome 
the associated problems.
Regarding the literature review, this study is focused on 
analyzing biochemical changes in patients with diabetes, 
UTI, and diabetes with UTI. Physiological factors like age, 
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gender, diet, and regular exercise were examined, as were 
biochemical changes such as blood glucose, hemoglobin, 
total protein, urea, creatinine, and electrolyte content. 
Comparative analyses on the management of QOL of patients 
with diabetes, UTI, and diabetes with UTI were conducted.

MATERIALS AND METHODS
The study was conducted in a private hospital. With 
permission from the Institutional Ethics Committee, the 
consenting subjects were approached for participation in 
this study. Total 

Study design
The study group was divided into four groups: healthy 
controls, patients with diabetes mellitus type 2 (DMT2), 
patients with UTI, and patients with DMT2 and UTI. In each 
group, 30 samples, totaling 120 respondents, were selected 
using the purposive sampling method. The study population 
comprises individuals aged over 18 years of both genders. 
Participants without diabetes and urinary tract infection (UTI) 
were designated as controls. The study includes patients with 
DMT2, UTI, and those with both DMT2 and UTI. Patients in 
the ward and those who have undergone surgery were not 
included. Pregnant women with urinary tract infections 
(UTI) were excluded from the study. Patients who were not 
interested were also excluded.

Data collection
The data were collected from the outpatients in the private 
hospitals in Tiruchirappalli, Tamil Nadu. With the proper 
approval from the management of the hospital, patients 
fulfilling the inclusion criteria were selected after receiving 
written informed consent. A complete personal profile of the 
study group was obtained using the primary data collection 
method, and the biochemical results were collected from the 
sample group using the secondary data collection method. 

Biochemical analysis
The GOD-POD method analyzed the patient’s post-prandial 
serum glucose level. (7) The total protein content of the serum 
was estimated by the Biuret method (8), the hemoglobin level 
was estimated by the cyanmethemoglobin method (9), the 
urea level was estimated by the Berthelot method(10), and 
the creatinine content of the serum was estimated by the 
Jaffe method.(11) 

Data Collection on Quality of Life Management:
From the selected respondents, quality of life management 
is assessed using the QOL Index – Diabetes III Version.
(12) The QOL Index includes 34 questions covering five 
dimensions: health status and functioning, socio/economic 
status, psycho-spiritual status, family and friends support, 
and overall QOL. Respondents were instructed to rate the 
statements using a 5-point scale. Finally, for each scale’s 
scoring system, the total score is collected and analyzed 
for its statistical significance.

Statistical analyses 
The data collected was statistically analyzed using the 
Statistical software package SPSS (version 17.0). The 
significant difference among the study groups was analyzed 
using a one-way ANOVA test at a 95% confidence interval.  

RESULTS 
The study results show that among the 120 respondents, 
most (35%) are 50-60 years old. The study includes 67 
female and 53 male respondents. Among 120 respondents, 
56.7% belong to a nuclear family, while 43.3% live in a joint 
family. Among the study group respondents, 16.7% prefer a 
vegetarian diet, 15% prefer a non-vegetarian diet, and 68.3% 
prefer a mixed diet (Table 1). 
The mean and SD levels of the serum glucose, hemoglobin, 
total protein, urea, and creatinine levels of the study group are 
presented in Table 2. The level of serum glucose, hemoglobin, 
and total protein was comparatively higher in patients with 
diabetes than in other groups. The results of a one-way 
analysis of variance showed that the F values for serum 
glucose were 37.15, hemoglobin was 3.23, and total protein 
level was 4.82. There is a significant (P<0.05) difference in 
the levels of glucose, hemoglobin, and total protein among 
the study group. There is no significant (P>0.05) difference 
in the level of urea and creatinine among the study group. 
The data on QOL (Table 3) proved that there is a significant 
difference (P<0.05) in the dimensions of QOL, such as health 
status and functioning (F value-2.818), socio/economic 
condition (F value-2.7), psycho/ spiritual condition (F value-
3.6), support from family (F value-6.9), friends, and total 
QOL (F value-3.68). Patients with diabetes and UTI have 
differences in the health and functioning aspects of daily 
life. Compared to controlling people’s socioeconomic 
status, psychological/spiritual status plays a major role in 
maintaining the QOL of patients with UTI and diabetes+UTI. 
Patients with diabetes and UTI receive less family support 
in the control and maintenance of the disease. Their overall 

Table 1: Demographic details of the respondents in the study group

Variables Numbers (Total 120) Percentage (%)

Gender
Male
Female 

53
67

44.2
55.8

Age (yrs)
30-40
40-50
50-60
60-70
Above 70

30
26
42
14
8

25.0
21.7
35.0
11.7
6.6

Family type
Nuclear family
Joint family

68
52

56.7
43.3

Diet
Vegetarian
Nonvegetarian
Mixed

20
18
82

16.7
15.0
68.3
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Table 2: Mean and SD of the biochemical parameters of the experimental groups 

Parameters (units)
Experimental groups (Mean ± SD)

Control Diabetes Diabetes & UTI UTI

Serum glucose* (mg/dL) 109.4 ±13.5 202.9 ± 65.9 228.4 ± 77.6 127.5 ± 10.9

Hemoglobin* (g/dL) 11.2 ± 2.01 11.6 ± 1.3 12.4 ± 1.5 11.1 ± 1.9

Total protein* (g/dl) 7.1 ± 0.7 7.2 ± 0.6 6.6 ± 0.9 7.3 ± 0.8

Urea (mg/dL) 29.2 ± 10.4 33.8 ± 16.4 30.8 ± 13.7 30.6 ± 16.9

Creatinine (mg/dL) 1.1 ± 0.5 1.5 ± 1.1 1.3 ± 0.9 1.3 ± 0.9

Data are presented as Mean ± SD of 30 observations. * indicates p < 0.05. 

Table 3: Mean and SD level of the dimensions of QOL among the experimental groups

Dimensions of QOL
Experimental groups (Mean ± SD)

Control Diabetes Diabetes & UTI UTI

Health and Functioning * 51.70 ± 9.30 46.63 ± 8.20 46.73 ± 8.00 50.77 ± 9.20

Socioeconomic status* 25.77 ± 4.70 25.43 ± 5.60 23.60 ± 2.50 23.33 ± 2.80

Psychological/spiritual status* 32.03 ± 5.60 29.30 ± 6.90 31.50 ± 5.70 27.63 ± 4.60

Family* 21.67 ± 3.80 18.23 ± 2.02 19.37 ± 4.70 18.23 ± 2.02

Overall QOL* 131.20 ± 15.70 119.60 ± 18.80 121.20 ± 11.10 119.97 ± 16.20

Data are presented as Mean ± SD of 30 observations. * indicates p < 0.05. 

results indicated that compared to the Control group, the 
QOL of the respondents is influenced by the severity of the 
disease condition. 

DISCUSSION
Age of the diabetic patient is an essential factor that 
influences the onset and management of diabetes (13). While 
considering age, DMT1 develops in the young age group, 
but DMT2 develops later in life. Physiological changes in 
older age, lifestyle changes, and socioeconomic status 
contribute to the challenges faced by patients with DMT2. 
Diabetic patients of older age were facing struggles in the 
maintenance of self-care, adherence to medication, and 
management of chronic diseases associated with diabetes 
(14, 15), which increases the need for support from others 
for their personal needs. In relation to the literature review, 
the present study showed that the age of the patients plays 
a crucial role in the maintenance of DMT2 and UTI.    
Age and gender of the diabetic patients play a major role in 
the management of diabetes and UTI, and are important for 
the researchers and health professionals for the maintenance 
of health care, and help in policy making towards new 
intervention strategies to face the problems developed by 
diabetic patients in all the cultural groups (15,16). According to 
literature, the gender of the patient influences the onset of 
diabetes, its associated factors, and the complications that 
develop after the occurrence of diabetes (17).    
In relation to the results of the current study, Family setting 
plays a crucial role in diabetes management in terms of 
physical, mental, and financial support from the family 
members (18). Various clinical studies show a correlation 

between social support and adherence to medical treatment 
among individuals with DMT2. Support from family members 
and friends provides adherence to therapy by encouraging 
self-esteem and reducing the depression caused by the 
illness.(19). Another study by Rosland et al. (20) showed that 
social support is a barrier to self-care in patients with DMT2, 
decreasing adherence to diabetes treatment and healthcare.   
Diabetes is a chronic disease characterized by impaired 
carbohydrate metabolism, which is caused by improper diets 
and leads to abnormalities in glycemic control and changes 
in lipid content (21). The results of Mędrela-Kuder (22) proved 
that patients with DMT2 fail to follow diet plans because they 
do not take regular meals, eat sweets and snacks between 
meals, and consume inappropriately cooked foods. DMT2 
can be prevented by following a proper diet, which in turn 
controls blood glucose and lipid levels (23).
The results of Al-Ofairi et al. (24) indicated that the duration 
and glucose levels of DMT2 are important risk factors for UTI 
in DMT2 patients compared to non-diabetic individuals. A 
study in Romania (25) proved that 12% of 2,465 DMT2 patients 
were found with UTI, which is more in females with DMT2 
than in males. A study conducted in America (26) stated that 
UTI is more prevalent in men and women with DMT2 among 
89790 patients (27). Patients with DMT2 show poor glycemic 
control as a stressed state of the body, causing increased 
blood glucose levels, leading to glycosuria, which favors 
microbial growth, leading to UTI in diabetic conditions (28).
Hemoglobin level is highly associated with diabetes 
condition, and anemia during diabetes may lead to renal 
problems.(29) Similarly, Hanoush et al. (3) demonstrated a 
decrease in hemoglobin levels in UTI patients compared to 
controls. 
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According to Dixon-Umo and Oti (30), above 80% of the UTI 
patients show proteinuria because of increased excretion 
of protein and albumin in the urine due to UTI. While other 
proteins replace the loss of albumin, this prevents a decrease 
in total protein and results in an insignificant difference in 
total protein content between UTI patients and the control 
sample (31). 
Serum urea and creatinine levels are important biochemical 
parameters used in diagnosing renal failure, helping in 
treating renal diseases, adjusting drug dosages, and making 
decisions about kidney transplantation therapy (32). A 
comparative study conducted by Alam et al. (33) between 
diabetic and non-diabetic adults showed an increase in serum 
urea levels. Severity and duration of diabetes are positively 
correlated with increased serum urea, creatinine, and in DMT2 
patients with uncontrolled hyperglycemia, it leads to severe 
kidney damage (34, 35). The results of Pathan et al. (35) showed 
that among 105 DMT2 patients, only 5 had increased urea, 
and 14 had increased serum creatinine. A similar pattern of 
increase in the level of serum urea and creatinine content 
is observed in the present study, which is not statistically 
significant. 
In the present study, consistent with the literature reviewed, 
the onset and duration of diabetes, poor glycemic control 
leading to renal problems, retention of urea and creatinine, 
and hyperglycemia, proteinuria, glycosuria, and polyuria 
frequently result in UTI (36). 
The changes in the lifestyle and behavior of humans in the 
last century resulted in the increased incidence of DMT2 
worldwide. It is a metabolic disorder that is increasingly 
prevalent in society, leading to a decreased life span. At 
the same time, microvascular and macrovascular diseases 
contribute to a reduction in overall quality of life.(2) WHO(37) 
indicates that 90% of the world population is affected by 
DMT2. These patients were at greater risk for treatment, 
which also affected their QOL.(38),(39) The development of 
infection is more common in diabetes patients, and infection 
in the urinary tract is the most critical type of infection(40). 
The results of Borj et al. (41) stated that age, gender of the 
patients, hyperglycemia, increased HbA1c, glycosuria, and 
albuminuria are the factors responsible for UTI in patients with 
diabetes. The different types of UTI developing in diabetic 
patients include cystitis, pyelonephritis, emphysematous 
pyelonephritis, and perinephric abscess(42). Psychological 
well-being in the management of diabetes plays a significant 
role in increasing the QOL of diabetes patients and promotes 
their mental health. In relation to literature, the results of the 
present work proved that the clinical condition of patients 
with diabetes and UTI plays a significant role in maintaining 
psychological well-being, thus aiding in the management 
of quality of life. 
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