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Knowledge about type 2 diabetes  
among visitors of two shopping centers  
in Upper Silesia, Poland: a survey  
research performed as a part of social  
action “Health under Control”

ABSTRACT
Introduction. Type 2 diabetes mellitus is a non-in-
fectious epidemic of the 21st century; therefore, it is 
essential to focus on prophylaxis, early detection and 
proper treatment in order to avoid its complications. 
The aim of this study was to evaluate diabetes-related 
knowledge among visitors of two shopping centers in 
Upper Silesia in Poland. The study was conducted by 
medical students from Medical University of Silesia in 
cooperation with the International Federation of Medi-
cal Students’ Associations in Poland under supervision 
of doctors from the Department of Internal Diseases, 
Diabetology and Nephrology in Zabrze.
Material and methods. People were invited to fulfill  
a 12-item questionnaire evaluating the basic diabetes-
related knowledge (among others symptoms of hyper-
glycemia, risk factors, complications and treatment of 
diabetes mellitus). They had their weight and height 

measurement performed as well as glycemia measured 
with the use of glucometer.
Results. 401 out of 1500 invited shopping-center visi-
tors agreed to take part in the study (27%) and their 
mean score of the diabetes knowledge test was 54.7 
± 18.7% of the correct answers. It turned out that 
there is an association of knowledge about diabetes 
with person’s age and gender — younger people and 
women had a better knowledge about diabetes. 
Conclusions. There should be a great attention paid 
to different forms of education in order to improve 
the level of diabetes-related knowledge among the 
general public as a way to improve early diagnosis and  
a proper treatment. (Clin Diabetol 2018; 7, 4: 182–188)
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Introduction
Type 2 diabetes (T2DM) is the first non-infectious 

disease that is considered an epidemic of the 21st cen-
tury. Currently one in eleven adults in the world has 
diabetes, which corresponds to 425 million people, of 
whom every second adult with diabetes is not aware 
of his/her illness. According to the estimations of the 
International Diabetes Federation (IDF), in 2045 almost 
630 million people worldwide will suffer from diabetes 
and about 90% of them will have type 2 diabetes [1]. 
The estimated life expectancy of a 60-year-old diabetic 
patient with concomitant cardiovascular disease is 
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12 years shorter compared with life expectancy for 
the general population [2]. In Poland, the number of 
diabetic patients is about 2.5 million, which is 7.8% of 
the country’s population, and about 1.1 million people 
with diabetes still remain undiagnosed [1].

Diabetes is one of the ten most common causes of 
death in highly developed countries [1]. Studies indicate 
that 50% of people with diabetes die from cardiovascu-
lar diseases [3]. Therefore, of key importance is effective 
prevention as well as early diagnosis of type 2 diabetes 
in order to prevent its late complications [4].

Due to alarming data, attempts have been made to 
assess the awareness of diabetes in various regions of 
the world [1, 5–13]. The number of subjects examined 
in the above studies ranged from 178 people in a study 
conducted by Lemes dos Santos et al. in Brazil [12] to 
4,000 people in a study conducted by Dorner et al. in 
Austria [13]. All of the conducted studies were survey 
based and their aim was to evaluate the knowledge 
about diabetes in the general population, but the ques-
tionnaires used for this purpose were different. Some of 
them were non-validated and created by the authors [7, 
8, 10, 11, 13] while others were validated questionnaires 
being used in previous studies [5, 6, 9, 12]. Regardless 
of the type of the questionnaire used, the results of 
the conducted surveys indicate low level of knowledge 
of the respondents about the risk factors, symptoms, 
diagnosis and complications of type 2 diabetes.

Diabetes is classified as a disease of civilization; 
therefore, it is very important to improve public 
knowledge about its risk factors, symptoms and com-
plications, especially considering that a significant 
percentage of people with diabetes is not aware of their 
illness. According to the recommendations of Diabetes 
Poland, people over 45 years of age should undergo 
screening for type 2 diabetes at least once every three 
years, and those with risk factors for diabetes should 
be examined annually regardless of age [14]. Accord-
ing to our knowledge, no study evaluating knowledge 
about type 2 diabetes among people from the general 
population has been published in Poland.

The aim of the study was to assess type 2 diabetes-
related knowledge among people visiting two shop-
ping centers in Upper Silesia during a social campaign 
organized by medical students of the Silesian Medical 
University cooperating with the International Federa-
tion of Medical Students’ Associations (IFMSA)-Poland.

Material and methods
Medical students, members of the Student Scien-

tific Group at the Department of Internal Medicine, 
Diabetology and Nephrology in Zabrze, in cooperation 
with IFMSA-Poland, organized a social action entitled 

“Health under Control” on 14 November 2015, the 
World Diabetes Day. Visitors of two shopping centers 
in Zabrze and Katowice were invited by students to fill 
in a questionnaire related to knowledge of diabetes 
and to undergo body mass and height measurements 
as well as determination of blood glucose using a 
glucometer. Eligible were people over 18 years of age 
who gave informed written consent to participate in 
the study. Exclusion criterion was previously diagnosed 
diabetes. The respondents were subjected to anthro-
pometric measurements, i.e. body weight using the 
electronic medical floor scales (Charder MS 6110 class 
III) and growth using a portable stadiometer (Leicester 
Tanita HR 001), and were asked for the date of birth. 
Then the body mass index (BMI) of the respondent was 
calculated as a person’s weight in kilograms, divided 
by height in meters squared and they were qualified 
to one of six BMI categories, and obese people were 
classified to one of three obesity classes [15].

Subsequently, a random glucose measurement was 
performed using an Accu Check Performa Nano blood 
glucometer (Roche, Switzerland).

Diabetes knowledge questionnaire used in the 
study was designed by medical students and was 
positively evaluated by two specialists in the field of 
diabetology and then tested on a group of 20 healthy 
volunteers who were members of medical students’ 
families. The questionnaire consisted of 12 questions, 
including 9 single-choice questions and 3 multiple-
choice questions (Table 1). The questions in the ques-
tionnaire were related to the basic knowledge about 
diabetes, hyperglycemia symptoms, risk factors of the 
development of the disease, its late complications and 
methods of treatment. The questionnaire was evalua-
ted as follows: in single-choice questions, 1 point was 
awarded for the correct answer, 0 points for the wrong 
answer or “do not know” answer; in multiple-choice 
questions, 1 point was awarded for each correctly 
chosen answer, while 1 point was subtracted for an 
incorrectly indicated answer. The maximum score pos-
sible to obtain in the survey was 24 points. Point values 
were converted into a percentage of correct answers. 
The collected data was subjected to statistical analysis 
with the STATISTICA 12.5 software (StatSoft, Kraków, 
Poland). In order to compare near-normally distributed 
quantitative variables, Student’s t-test was used. For 
variables with a non-normal distribution, the Mann-
-Whitney U test was used to compare two independent 
groups, while for comparison of multiple independent 
samples the Kruskal-Wallis test was used. Spearman’s 
rank correlation test was used to check the association 
between the variables. The statistical significance was 
assumed at p < 0.05. 
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Table 1. Self-constructed questionnaire with percentages of correct answers

No Questions and answers (correct answers are indicated by bold fonts) % of responders who gave  

correct answer

1 Is type 2 diabetes an infectious disease?

a) Yes 1.79%

b) No 95.92%

c) I do not know 2.29%

2 How does insulin work?  

a) Increases blood glucose level 19.9%

b) Lowers blood glucose level 62.25%

c) Does not influence blood glucose level 1.28%

d) I do not know its effect on blood glucose level 8.67%

e) I do not know what insulin is 7.9%

3 What are the consequences of low blood glucose?  

a) It does not have much impact 10.2%

b) It is dangerous to health 79.59%

c) It causes cancer 1.28%

d) It is beneficial in diabetes, because it facilitates weight loss 3.83%

e) I do not know 5.1%

4 Please indicate risk factors for diabetes?  

a) Poor diet 84.04%

b) Smoking 35.68%

c) Low physical activity 28.60%

d) Hypertension 25.94%

e) Genetic predisposition 56.11%

f) Obesity 68.58%

g) Frequent use of antibiotics 15.48%

h) I do not know 6.99%

5 What are the symptoms of diabetes?  

a) Frequent urination 50.87%

b) Scanty urination 5.24%

c) Excessive thirst 68.08%

d) Decreased thirst 9.47%

e) Increased vitality 2.99%

f) Excessive drowsiness 84.29%

g) Increased appetite 23.94%

h) Blurred vision 46.13%

i) Cough 9.98%

j) Myalgia 10.72%

k) Unexpected weight loss 38.15%

l) I do not know 3.99%

6 What is the normal level of fasting blood glucose?  

a) Less than 72 mg/dL 7.15%

b) 70–99 mg/dL 47.43%

c) 100–125 mg/dL 17.1%

d) More than 125 mg/dL 1.28%

e) I do not know 27.04%

7 Which of the following are the complications of diabetes?  

a) Kidney disease 61.59%

b) Sepsis 6.48%

c) Coronary heart disease 39.90%

d) Damage to blood vessels 46.38%
Æ
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Table 1. (cont.) Self-constructed questionnaire with percentages of correct answers

No Questions and answers (correct answers are indicated by bold fonts) % of responders who gave  

correct answer

e) Osteoporosis 7.23%

f) Alzheimer disease 7.73%

g) Eye damage 69.07%

h) Gastric cancer 7.23%

i) Diabetes foot 67.58%

j) I do not know 8.98%

8 Can complications of type 2 diabetes lead to death?  

a) Yes 83.67%

b) No 3.32%

c) Yes, but it is very rare 10.2%

d) I do not know 2.8%

9 Can diabetes type 2 be prevented?  

a) Yes 94.13%

b) No 1.79%

c) I do not know 4.08%

10 Can diabetes be asymptomatic?  

a) Yes 69.39%

b) No 20.15%

c) I do not know 10.46%

11 Which of the following is the basis for the treatment of type 2 diabetes?  

a) Dietary supplements 24.75%

b) Physical activity 0.77%

c) Appropriate diet 29.83%

d) b and c 41.33%

e) I do not know 3.32%

12 Which of the following can be used for the treatment for type 2 diabetes?  

a) Insulin 33.15%

b) Oral drugs 1.28%

c) Diet 3.06%

d) All above 59.44%

e) I do not know 3.07%

Respondents signed an informed consent form for 
participation in the study. According to the opinion 
of the Bioethics Committee of Medical University of 
Silesia, the study did not require the consent of this 
committee, because it was a social action carried out 
by IFMSA-Poland.

Results
1500 people visiting shopping centers in Zabrze 

and Katowice were invited to participate in the study, of 
which 401 (27%) agreed to be interviewed and exam-
ined, including 52.2% women (n = 209). Mean (± SD)  
age of the respondents was 45.26 ± 17.21 years. 
Demographic and anthropometric data are presented 
in Table 2. Table 3 presents the distribution of obesity 

in the population of the study. The mean (± SD) score 
of the diabetes knowledge test was 54.7 ± 18.7% 
(minimum score 12.5%; maximum score 95.8%). The 
distribution of test results in the study population by 
age and gender is presented in Table 4. Multivariate 
analysis of variance showed a significant relationship 
between the score obtained in the knowledge test 
and the age and gender of the respondent. Younger 
subjects and women had better knowledge about 
diabetes (p = 0.008 and p = 0.019, respectively). 84% 
of respondents indicated that poor diet is a risk factor 
for the development of type 2 diabetes, while only 
25.9% chose hypertension in this question. Excessive 
drowsiness was most often indicated (84.3%) as the 
symptom of diabetes, and unexpected weight loss 
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was the least often one (38.2%). Among incorrect 
answers also, some respondents (23.9%) considered 
“increased appetite” as a symptom of diabetes. As 
much as 69.1% respondents indicated eye dam-
age as a complication of diabetes, and only 39.9% 
chose coronary heart disease. Detailed distribution 
of participants’ answers to test questions is shown in 
Table 1. In five people (0.9% of the respondents) the 
random glucose concentration was above 300 mg/dL; 
therefore, they were advice that they should have their 
venous blood glucose measured in the fasting state 
and urgently consult the obtained laboratory blood 
test result with a doctor.

Discussion
Less than 30% of invited people agreed to partici-

pate in the study, and the mean percentage of correct 
answers from the questionnaire was 54.7%. Consider-
ing increasing incidence of type 2 diabetes, such a low 
proportion of people interested in this health problem 
and a considerably low score in the test of knowledge 
about type 2 diabetes is an important factor indicat-
ing the urgent need for educating people from the 
general population about diabetes. Among the survey 
based studies assessing diabetes related knowledge of 
people from general population only in a few of them 
the percentage of people who agreed to participate 
in the study was reported and it ranged from 42% in 
the study by Dorner et al. [13] to 91% in the study by 
Lorga et al. [8]. In five people (0.9% of respondents) 
who participated in our study, diabetes was suspected 
and further diagnostics for diabetes recommended, 
which confirms a significant number of patients with 
undiagnosed diabetes [16]. To our knowledge, this is 
the first study of this type in Poland assessing knowl-
edge about type 2 diabetes. Due to the differences in 
the questionnaires used in previous studies, it is not 
possible to directly compare obtained results reflecting 
the knowledge of the surveyed people.

Table 2. Demographic and anthropometric data

All respondents  

(n = 401)

Men  

(n = 192)

Women  

(n = 209)

Age (years) M ± SD 45.29 ± 17.19 44.72 ± 17.59 45.76 ± 16.94

Body weight [kg] M ± SD 73.14 ± 15.22 80.66 ± 13.67* 66.66 ± 12.45*

Height [m] M ± SD 1.69 ± 0.09 1.74 ± 0.074* 1.64 ± 0.06*

BMI [kg/m2] M ± SD 25.64 ± 4.79 26.54 ± 4.18* 24.95 ± 4.88*

Suspicion of type 2 diabetes based on a blood glucose measure-

ment performed during the social action

1.25% (n = 5) 0.75% (n = 3) 0.5% (n = 2) 

*Statistical difference between women and men, p < 0.05
M — mean; SD — standard deviation; BMI — body mass index

Table 3. Distribution of obesity (according to WHO classification) in studied population [15]

BMI class BMI value Number of respondents Per cent of respondents

1 (underweight) < 18.5 14 3.48%

2 (normal weight) 18.5–24.9 180 44.89%

3 (overweight) 25–29.9 142 35.41%

4 (class I obesity) 30–34.9 47 11.72%

5 (class II obesity) 35–39.9 13 3.24%

6 (class III obesity) ≥ 40 3 0.75%

BMI — body mass index

Table 4. Distribution of the results of the survey in studied 
population by age and gender

Variable Survey result p (U Mann-Whitney test)

Age

< 45.26 years 57.1% ± 19.2 0.008

≥ 45.26 years 52.1% ± 17.9

Gender

M 52.4% ± 18.9 0.019

K 56.7% ± 18.4
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The results of our research indicate that women 
and younger people had the best knowledge about dia-
betes. These groups of respondents knew more about 
diabetes control and how to recognize the symptoms 
of hyper- and hypoglycemia. Women proved to have 
better knowledge about diabetes also in a study con-
ducted by Demaio et al. who used a self-constructed 
questionnaire and in a study by Lemes dos Santos et 
al. who used the Portuguese version of a validated 
questionnaire from the Starr County Diabetes Educa-
tion Study [10, 12]. According to a study conducted 
in 2010 by Cohen and Stussmann, greater awareness 
of diabetes among women may be caused by the fact 
that they are more interested than men in websites 
providing health-related information, where they can 
expand their basic knowledge on various diseases, and 
more often join online chat groups to discuss health 
topics [17]. Respondents older than the average age 
of study participants, which was 45 years, achieved  
a significantly lower score compared with those below 
the average age (52.1% ± 17.9 and 57.1% ± 19.2 
respectively; p = 0.008). Considering the above obser-
vation and the fact that the risk of developing type 2 
diabetes increases with age, special attention should 
be paid to the education of people in this age group. 
Greater awareness of younger respondents may be 
associated with better access to social media and the 
Internet, which nowadays may be an invaluable source 
of knowledge, as well as with greater susceptibility to 
education.

About 50% of respondents were overweight or 
obese; however, their test score did not differ signifi-
cantly from that of the respondents with normal body 
weight. The results of the study also showed that the 
respondents knew little about the risk factors, symp-
toms and complications of diabetes. Less than one-third 
of the respondents were aware that low physical activ-
ity is a factors that can contribute to the development  
of diabetes. The results obtained in our study are  
in line with those from the study conducted by Binh 
et al. who assessed the awareness of diabetes among 
2,580 healthy inhabitants of Vietnam [9]. In this survey 
study, only 30.1% of respondents correctly indicated 
obesity as a risk factor for diabetes, and as few as 
2.6% were able to correctly indicate sedentary lifestyle 
as a factor playing a role in the development of the 
disease [9].

In our study, only 38.15% of respondents correctly 
indicated sudden weight loss and 46.13% worsening 
of vision as symptoms of diabetes. Only 39.90% of the 
respondents knew that coronary heart disease may be a 
complication of diabetes, although it is the main cause 
of death in people with diabetes. In our study, 47.43% 

of the respondents were able to indicate normal level of 
fasting blood glucose. This suggest that people living 
in Upper Silesia had better knowledge about diabetes 
than the population of a study performed by Lorga et 
al. who surveyed 299 members of the Karen tribe (resi-
dents of Thailand) using self-constructed questionnaire 
and reported that less than 30% of respondents were 
able to correctly indicate normal blood glucose level [8]. 

Conclusions
As mentioned in the introduction, in accordance 

with the recommendations of the Diabetes Poland, 
every person over 45 years of age should undergo 
screening for type 2 diabetes at least once every three 
years, and in those with risk factors for diabetes such 
examination should be performed annually regardless 
of age [14]. It should be noted, that our study showed 
that people over 45 years of age were characterized by 
the lowest score in the test of knowledge about dia-
betes and, what is more, in nearly 1% of respondents 
random glycemia was > 300 mg/dL and overt diabetes 
was suspected. It is also alarming that the respond-
ents did not know that a sedentary lifestyle with low 
physical activity are risk factors for type 2 diabetes. In 
conclusion, it is necessary to emphasize the need for 
education of people from general population regarding 
type 2 diabetes, especially its risk factors and the role of 
lifestyle modification and body weight control. Improv-
ing public knowledge about diabetes could contribute 
to prevention or early diagnosis of the disease and its 
proper treatment in order to reduce the risk of chronic 
complications of diabetes.
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