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Abstract: Diabetes Mellitus is a disease that affects almost every aspect of patients' life. Socio-medical importance and 

continuously increasing financial costs of diabetes require a thorough research on the quality of life in these patients to 

optimize clinical management and increase the effectiveness of health interventions. The aim of the study is to assess the 

quality of life in patients with type 2 diabetes mellitus. Materials and A cross-sectional study was conducted in 90 patients with 

type 2 diabetes mellitus (T2DM) in Bulgaria. Health-related quality of life was measured using the 36-item Short-Form Health 

Survey (SF-36). The study result showed that the participants’ age ranged from 32 to 88 years old, with mean of 63.0 years 

(standard deviation (SD) 0.96). Less than half were females (52.9%), married (74.3%) and living in urban areas (61.4%). 

Diabetes negative impact is observed on all life aspects. The duration of disease (diabetes duration) and diabetes complication 

seem to be the most influential factors which negatively and statistically significant affect all the SF-36 subscales. It concluded 

that better quality of life of patients with diabetes mellitus type 2 is achieved by preventing complications and effective 

management of chronic underlying diseases. 
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1. Introduction 

Diabetes mellitus (DM) has become a major public health 

problem. The prevalence and incidence of DM have 

increased considerably over the past years – 382 million 

people have diabetes and the disease is set to rise beyond 592 

million in fewer than 25 years [1]. The International Diabetes 

Federation (IDF) recently reported that the number of people 

with diabetes in the European Region is estimated to be 8.5% 

of the adult population and this is expected to increase to 

over 44% by 2035 [2]. 

Diabetes mellitus is associated with metabolic and 

vascular complications. These complications are responsible 

for most of the excess morbidity and mortality associated 

with the disease, and there are an estimated 51 million excess 

deaths per year attributable to the disease [2]. 

Diabetes and its complications represent a significant 

medical, social and economic problem. The disease requires 

high costs for its systematic control, for its contemporary 

treatment and late complications [3]. Increased morbidity 

from heart disease, renal failure and blindness vastly increase 

the direct and indirect medical costs associated with the 

disease. In Bulgaria it is estimated that the healthcare care 

expenditure for diabetes complications exceeds 2500 BGN 

per hospitalized person [4]. 

The prevalence of diagnosed diabetes among Bulgarians of 

all ages increased from 0.19% [5] to 9.55% in 2012 [6, 7]. 

About a quarter of person with diabetes are unaware that they 

have the disease. Nearly 85-95% of all diabetics in Bulgaria 

have type 2 diabetes mellitus (T2DM). The prevalence of 

undiagnosed diabetes in Bulgarian adults rises with age as 

diagnosed diabetes [8]. 

Patients with diabetes need special care and their absence 

can lead to physical and psychological disabilities, socio-

economic issues (including their families), change in quality 

of life and even to social exclusion [9]. 

The World Health Organization defines Quality of Life 

(QoL) as an individual’s perception of their position in life in 

the context of the culture and value systems in which they 

live and in relation to their goals, expectations, standards and 
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concerns [10]. QoL is a concept that includes subjective 

assessments of positive and negative aspects of life [11]. 

Health-related d Quality of life (HRQoL) includes 

perceptions of physical and mental health and their 

correlates, including health risks and conditions, functional 

status, social support and socio-economic status [12].  

Diabetes can affect an individual’s HRQoL from pathways 

involving impairment and disease progression, having a 

lifelong illness that requires lifestyle restrictions, and from 

being on medical therapies that impose side effects and 

possible treatment burdens. Diabetes is one of the leading 

causes of foot amputation, blindness, renal failure, and 

cardiovascular disease in Bulgaria [8].  

Measuring the quality of life of patients with chronic 

conditions is important for assessing the effectiveness of 

clinical activity and management of these conditions. 

Clinical examination and diagnostics provide information 

about the patient's health and the progression or regression of 

disease. But each person perceives her/his quality of life 

differently and it is influenced not only by physical health, 

but also mental state, level of dependence on others through 

service, social relationships, personal beliefs and the 

relationship with the environment. DM can have a profound 

impact on the health status and QoL of patients in terms of 

physical, social, and psychological well-being and their 

measurement is an important part of the care provided and 

disease management [13, 14]. 

The aim of this study was to evaluate the quality of life 

and the factors affecting it in diabetic patients with type 2 

diabetic mellitus. 

2. Material and Methods 

The cross - sectional study was conducted at outpatient 

practices from June to September 2012 from T2DM patients. 

The survey was conducted within a 4-month period in the 

territory of the Plovdiv (the second largest region in 

Bulgaria). The subjects were invited to participate after their 

usual doctor’s visit in practices specializing in endocrinology 

and metabolic diseases and collected information via self-

completed questionnaire, clinical observation and by 

reviewing the patient's' medical records, as it has been 

suggested that these data sources supplement each other in 

providing reliable clinical data Health-related QOL of 

patients was measured using the 36-item Short-Form Health 

Survey (SF-36), (License Agreement: QM013448/2012). All 

procedures performed in studies involving human 

participants were in accordance with the ethical standards of 

the Research and Ethics Committee of the Medical 

University - Plovdiv and with the Helsinki declaration. 

Random samples of 90 registrants of this practice are 

invited to participate in the study. 70 of them completed the 

questionnaire (response rate 78%). Inclusion criteria were 

as follows: age over 18 years of age, diagnosed with 

diabetes mellitus type 2, able to self-complete the 

questionnaire in Bulgarian. Respondents with type 1 

diabetes, patients with impaired cognitive abilities and 

gestational diabetes were excluded. 

The respondents were asked to complete the Bulgarian 

version of the SF-36v2 and questions on socio-demographic 

information (age, sex, ethnicity, and level of education, 

employment status, smoking status, and marital status), any 

diabetes complications, other chronic conditions, diabetes 

therapy and duration of diabetes. Clinical data were collected 

by subject’s medical records (body weight, height). 

Health-related quality of life was measured using the 36-

item Short-Form Health Survey from the Medical Outcomes 

Study 36-item Short-Form Health Survey (SF-36) [15-17]. 

The SF-36 is one of the most widely used tools for assessing 

health-related quality of life. It is sometimes referred to as 

the “gold standard” for health status measurement. The SF-

36 scale works best as a health profile measure with eight 

dimensions, rather than a single summative measure. 

Questions in the eight health dimensions evaluate the degree 

to which an individual’s health effects: 

1. Physical functioning (PF); 

2. Social functioning (SF); 

3. Bodily pain (BP); 

4. Role limitations caused by physical health problems 

(Role/physical) (RF); 

5. Role limitations caused by emotional problems 

(Role/emotional) (RE); 

6. Emotional well-being (Mental health) (MH); 

7. Energy/fatigue (Vitality) (VT); 

8. General health perceptions (GH). 

Each domain provides a score from 0 to 100 with zero 

indicating the worst health status and 100 the best. The 

questionnaire is based on a WHO definition of health, which 

states that health is not only defined by the absence of 

disease and infirmity, but also by the presence of physical, 

mental, and social well-being [18]. The scales were scored 

using a Likert’s method of summated ratings. Each item was 

assumed to have a linear relationship with the score for its 

domain. The eight scales of the SF-36vbul questionnaire 

have been shown to have high internal consistency 

(Cronbach Alpha 0.76–0.96). All items were used to 

calculate the physical and mental component summary 

scores, by applying a scoring algorithm empirically derived 

from the data of a US general population survey The SF-36 

health assessment questionnaire has been reported as valid 

and reliable in normal populations as well as diabetes patient 

groups [19-21]. The categorical data such as gender, 

comorbidities, and level of education are presented in 

frequency and percentage. Internal consistency reliability of 

each scale was calculated using Cronbach's alpha. Normality 

was tested with the Kolmogorov-Smirnov test. Subscale 

scores were compared within groups, using Mann-Whitney 

and Kruskal-Wallis nonparametric tests, for each socio-

demographic and diabetes-related independent variable. 

Significance was defined as P value ≤0.05 for each outcome 

measure. Data collected from the second part of the study 

were entered into an Excel spread sheet (Microsoft 

Corporation, Redmond, WA). Descriptive and inferential 

statistics were conducted by using SPSS version 17.0. Data 
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analyses involved descriptive statistics in order to calculate 

frequencies, means and standard deviations for each variable. 

Analyses of the relationship between independent variables 

and HRQoL were performed to establish those variables 

associated with HRQoL. 

3. Results 

The participant’s age ranged from 32 to 88 year old, with 

mean of 63 years old (Standard deviation (SD) 0.96). Among 

the 70 respondents, less than half were female (53%), 

married (74%) and living in urban areas (61%). Fifty percent 

of the respondents were in the age-group of 50−59 years. The 

majority (60%) were from the low socioeconomic status. 

More details about the respondents’ characteristics are shown 

in Table 1. 

Table 1. Characteristics of respondents (n=70). 

Characteristics n % 

Sex 

Female 37 52.9 

Male 33 47.1 

Education   

Primary education 17 24.3 

Secondary education 32 45.7 

College and High 8 11.5 

Non response 13 18.5 

Ethnicity   

Bulgarian 58 82.9 

Turkish 7 10.0 

Roma 5 7.1 

Marital status   

Married 52 74.3 

Single /Widowed/ Divorced 18 25.8 

Employment status   

Employed 23 32.9 

Retired 39 55.7 

Unemployed 8 11.4 

Duration of T2DM >5 years 43 61.4 

Complication 

Neuropathy 12 17.1 

Retinopathy  9 12.9 

Nephropathy  3 4.3 

Ischemic Heart disease 31 44.3 

Chronic conditions  68 97.1 

Hypertension  53 75.7 

Dyslipidemia  28 41.0 

Smoking  6 8.6 

DM treatment 

Diet - - 

Oral only 56 80.0 

Oral + insulin injections 8 11.4 

Insulin only 6 8.6 

 Mean (SD) Range 

Age 63.0 (0.9) 32-88 

BMI *(kg/m2) 30.6 (5.1) 21.2-43.6 

HbA1c** 8.08 (0.8) 6.1-13.8 

*BMI= Body Mass Index; **HbA1c= Hemoglobin A1c 

Comorbidities were reported by 97% of the participants and 

the most commonly reported medical conditions were 

hypertension (76%) followed by Ischemic heart disease (44%). 

They had chronic complications such as diabetic neuropathy 

(17%) followed by diabetic retinopathy (13%). Eighty percent 

of the patients control their disease by oral therapy. 

Regarding age, only PF scores deteriorate significantly in 

the older age-groups (P < 0.001). Fig. 1 explains the gender 

quality of life. Male respondents perceived a better quality of 

life compared to women, especially in SF, RE and MH. 

Analysis showed statistically significant gender-related 

differences in all areas. Overall, the SF-36 score was lower 

(51.5) in females than in males (62.1) and this difference was 

statistically significant (P < 0.05). 

 

Figure 1. Gender-related SF-36 score in type 2 diabetic patients (n=70). 

Married patients reported better health in all areas and the 

differences are substantial BP, VT and MH (P <0.05). Single 

(Widowed/Divorced) reported poor mental health that may 

be associated with a lack of emotional support from a partner 

and loneliness. 

Correlation between the level of education and quality of 

life in type 2 diabetic patients is given in Fig 2. There was no 

statistically significant difference in the quality of life of 

patients with diabetes compared to the level of education in 

GH and RE. 

 

Figure 2. QoL in T2DM patients and their level of education (n=70). 
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The resulting profile in terms of "employment status" shows 

statistically significant differences in the three subscales - PF, 

BP and SF. People who are employed have the highest score 

for GH. Retired show the lowest value in the RE. 

Duration of disease (diabetes duration) seems to be the 

most influential factor which negatively and statistically 

significant affects all the SF-36 subscales, particularly in the 

case of the group of prescription "5 and more years". Fig. 3 

explains the influence of disease duration on the parameters 

of quality of life. The best quality of life in all areas was 

observed with diabetes duration less than 3 years, but no 

statistically significant in RP, VT, SF, and MH (p>0.05). 

 

Figure 3. QoL in T2DM patients and diabetes duration 

Patients reported higher results for QoL with BMI in the 

"normal" range (18.5 to 24.9 kg/m
2
) than those with 

"overweight" and "obese" range, but the differences are 

statistically significant only for the PF scale. The patients with 

comorbidity have lower quality of life score in all domains 

compared to the group without comorbidity. The most 

prevalent comorbidities are shown in Table1. Micro and macro 

vascular complications also show a negative impact on all the 

domains. Out of eight domains in the SF-36 questionnaire, the 

two most affected domains are SF and PF. The two domains 

that are least affected were VT and GH. This difference is 

found to be statistically significant (P <0.01). 

4. Discussion 

Although diabetes is known to be a serious burden for the 

Bulgarian system of public health, there are still quite scarce 

studies that assess the impact of diabetes on the patients’ 

quality of life of patients. It is very important for medical and 

clinical disciplines to examine the quality of life and find 

opportunities to improve it. 

The study examined the relationship of demographic, 

social factors and health indicators in adult patients with 

diabetes mellitus type II, living in the Plovdiv region. 

This research has shown that the most frequent 

comorbidities in T2DM are hypertension (76%), dyslipidemia 

(41%), ophthalmological complications (13%), and diabetic 

polyneuropathy in 17.1% of patients. The results of this study 

are in corresponding with previous studies [22-27]. 

We investigated the association of demographic, social and 

diabetes-specific variables on the QOL of T2DM patients in 

Bulgaria. The SF-36 and its eight domains scores were found 

to have statistically significant association with gender, 

marital status and education. Males have higher SF-36 scores 

than females in all eight domains corresponding with 

previous results [28, 29]. Chittleborough et al. reported 

similar findings in an Australian population, where the QoL 

scores among males were higher in all domains, except in 

GH and VT [29]. Woodcock et al. in the UK too, except in 

BP [30]. Our study shows that men have a better quality of 

life compared to women, with statistically important 

difference in the domain of vitality and pain. Better social 

life and physical activity might contribute to higher 

satisfaction levels in men. Studies have shown that men were 

more confident of their ability to control diabetes and 

reported a higher quality of life and were less likely to get 

depression or anxiety compared to women [31, 32]. Females’ 

mental and physical structure, in addition to subjectivity of 

the self-administered quality of life score, may justify this 

finding. Also, women tend to be more expressive and thus 

they are more likely to complain about a poor quality of life. 

Significant effect of gender on the QoL in diabetic patients 

has been demonstrated in other studies [33]. We investigated 

this association only in PF domain. Rubin et al. reported that 

a number of socio-demographic variables affect the self-

assessment of quality of life: men generally reported better 

quality of life than women; young people generally reported 

better quality of life than adults; those with higher education 

and higher income generally report better quality of life [9]. 

The results of our study show statistically important 

impact of the level of education on the life quality of patients 

with diabetes. Studies have confirmed the linear correlation 

between the level of education and quality of life [34, 35]. 

Data analysis showed that age, gender, marital status and 

education are important factors influencing the self-

assessment of quality of life, allowing to be made a specific 

profile of patients and their needs for the development of 

adequate approaches to health education. 

We found that the effect of diabetes on HRQoL was 

generally mild, with greater impact on the SF-36 scales 

measuring physical (PF, RF, BP, GH, RE) relative to mental 

health components (VT, SF and MH). This was not 

surprising, given that our subjects were recruited from the 

outpatients practice. 

Statistically significant lower quality of life was verified in 

elderly patients (over 65 years of age) and longer treatment 

duration. The reason for low quality of life in diabetic 

patients lies in the fact that the elderly people usually have 

more than one chronic disease, which means that they are 

taking several medications at the same time, and have 

cognitive complications, as well [9, 34-36]. 

As regards to QoL in those with duration of diabetes of 

more than 5 years, we found that these subjects had lower 

scores in all domains. Overall, the SF-36 score was 

significantly lower among respondents with complications as 
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compared to respondents with no complication; PF, GH, VT 

and SF were affected more and the differences were 

statistically significant. Woodcock et al. [30] also observed 

better scores in all domains (except RP and BP) in those 

without complications. 

Poor quality of life reported patients with micro vascular 

complications (such as polyneuropathy), those with a longer 

duration of the disease and comorbidities. Many researchers 

identify factors associated with the disease as the strongest 

predictors of adverse QoL [9, 25-27, 35-36]. 

We also found that with the exception of subjects with 

diabetes and heart disease, the presence of co-existing chronic 

medical conditions in subjects with diabetes generally resulted 

in further significant lowering of HRQoL. Our results are 

important because they demonstrate that the impact of these 

co-existing chronic medical conditions in diabetes is not only 

in increasing healthcare costs [37] and mortality [38] but also 

in increasing the physical and psychosocial burden of diabetes. 

Given that complications of diabetes constitute the majority of 

chronic medical conditions commonly present in subjects with 

diabetes, our findings further underscore the importance of 

preventing and treating complications of diabetes, and also 

highlight the need to identify factors that may be modulated to 

improve HRQoL in these subjects. 

The major limitation of this study is the cross-sectional 

design which only provided information about associations 

but did not present causality between some of the variables. 

Furthermore, the small sample size may limit the power for 

some of the comparisons concerning the presence or absence 

of complications. 

5. Conclusion 

High quality of life represents the ultimate goal and is 

important outcome of all medical interventions in diabetic 

patients. Age, gender, marital status and education are 

important factors influencing the self-assessment of quality 

of life, allowing to be made a specific profile of patients and 

their needs to develop adequate approaches to health 

education. But socio-demographic characteristics of the 

participants have lower influence on QoL, compared to 

disease specific indicators in Bulgaria. 
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