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Abstract
Objectives: The main aim of this work is to assess the level of knowledge about diabetes prevention and the consequences of untreated diabetes in 
the Polish society, as well as to indicate the variables that have a significant impact on that knowledge. Material and Methods: The analysis is based on 
the results of the National Multicenter Health Survey – WOBASZ II. The number of subjects surveyed was 6170, including 2760 men and 3410 women, 
aged 20–74 years. Data on socio-demographic variables, lifestyle and subjective health assessment were collected using the face-to-face technique. 
Results: The results obtained in the WOBASZ II project showed that >85% of the respondents had an unsatisfactory level of knowledge about 
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initially projected to increase to USD 627 billion dollars 
by 2035. However, these predictions have turned out inac-
curate. According to IDF, already in 2019 diabetes caused 
at least USD 760 billion dollars in health expenditure – 
10% of the total spending on adults. Due to the increase in 
the number of patients, it is estimated that these costs will 
rise to USD 776 billion dollars in 2045 [9]. The economic 
costs of diabetes are also connected with leaving the labor 
market by populations of working age.
The number of people with diabetes has increased dra-
matically in recent years. In 2015, IDF reported 415 mil-
lion adult patients, which means that 1 in 11 adults suf-
fered from this disease [8]. Four years later, IDF stated 
that 463 million adults lived with diabetes. Moreover, 
232 million people with diabetes were undiagnosed. 
The IDF prognosis leaves no doubt that the rate of the dis-
ease growth will not decrease [9]. By 2030, it is predicted 
that more than half a billion people around the world will 
have suffered from diabetes [8], and by 2045 this will have 
risen to 700 million [9]. It is estimated that there are over 
58 million people with diabetes in Europe [10], and 10% 
of the continent’s population is expected to be affected by 
the disease by 2025. As estimated by IDF, there are more 
than 3 million adults with diabetes in Poland, which rep-
resents 8% of the population of the whole country (data 
from 2015) [8]. This figure will grow by another million 
by 2040, and soon about 11% of Poles will struggle with 
diabetes.
As further noted by IDF, both in the world and Poland, 
around 25–30% of adults do not have this kind of aware-

INTRODUCTION
Diabetes, which is not only a huge health concern but also 
a major social and economic problem, constitutes one of 
the most dangerous diseases of modern civilization. Diabe-
tes mellitus is classified as a metabolic disease, with an ele-
vated blood glucose level (hyperglycemia) associated with 
abnormal secretion and/or insulin effect. Type 1 diabetes 
(insulin-dependent) affects 5–10% of diabetic patients 
and type 2 diabetes (non-insulin-dependent) >80% [1]. 
Diabetes leads to a number of disorders associated with 
damage to many organs including: diseases of the circu-
latory system, kidneys, nerves, eyes or peripheral vessels. 
It can also cause oral and pregnancy complications [2,3]. 
Moreover, people with diabetes also have a higher risk of 
developing infections [4]. If left untreated, it may eventu-
ally lead to death.
The World Health Organization (WHO) lists diabetes as 
one of the most common causes of death (rated eighth) [2,5]. 
The disease caused 1.5 million deaths in 2012 [6], and 
1.6 million deaths in 2016 (i.e., deaths caused directly by 
diabetes). However, the International Diabetes Federation 
(IDF) estimates that these numbers are in fact much larger. 
According to data from 2015, 5 million people died because 
of diabetes (whether as the direct or indirect influence of 
diabetes) per year [7], so more than those who died because 
of HIV/AIDS, tuberculosis or malaria [8].
The costs of diabetes are high. In 2013, IDF stated that 
almost 11% of all healthcare funding accounted for expen-
diture related to diabetes treatment. This means that over 
USD 548 billion dollars were spent on it. These costs were 

diabetes prevention methods and approximately to 85% of the respondents – about the consequences of untreated diabetes. Moreover, one-fourth 
of the respondents were unable to identify a single way of preventing diabetes, and more than one-third could not identify a single disease caused by 
diabetes. The risk of a lack of knowledge about diabetes prevention and the consequences of untreated diabetes is more common for men, people with 
a low level of education, not married, non-diabetic, and without diagnosed diabetes in the family. Conclusions: The presented results indicate that 
there is an prevailing lack of knowledge about diabetes prevention and the consequences of untreated diabetes in the Polish society. It is associated 
with several variables like: sex, level of education, age, marital status, subjective health assessment and diabetes diagnosed in the respondent and/or 
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a regular lifestyle, as well as reduced fat, carbohydrates 
and alcohol consumption. It was arbitrarily assumed that, 
if the respondent had a full prophylactic knowledge, he/
she would be able to name all, or almost all, methods, and 
such a knowledge would represent an essential element 
of his/her healthy lifestyle. On the other hand, the re-
spondents who were unable to name a single method of 
diabetes prevention were characterized by preventive ig-
norance. In addition, 2 other categories of respondents 
were extracted: listing 1–3 methods was considered having 
a rather bad, and mentioning 4–5 methods rather good, 
knowledge of diabetes prevention.
Dealing with diabetes is not only a matter of life comfort. 
If left untreated, it may lead to a variety of complications 
and/or premature death. The maximum awareness a dopt-
ed by the WOBASZ II project in the case of the conse-
quences of untreated diabetes was the respondent’s listing 
4 options: cardiovascular diseases, kidney, eye and pe-
ripheral vascular diseases. Similar as in the case of non-
pharmacological methods for the prevention of diabetes, 
researchers also pointed groups of respondents with a bad 
(1–2 indications) vs. good (3 indications) knowledge about 
the consequences of untreated diabetes, and a group of 
those who had no knowledge of this topic (0 indications). 
The respondents were also asked to evaluate their health 
status, and this subjective health assessment constituted 
an additional criterion for the analysis, alongside socio-
demographic characteristics.
The research protocol was approved by the Bioeth-
ics Committee of the Institute of Cardiology in Warsaw, 
Poland. Written informed consent was obtained from each 
participant, and the rule of full anonymity was in force.
The χ2 test was implemented to compare the frequency, 
and to assess the statistical significance of the categories 
of quantitative characteristics in the analyzed groups. 
A univariate and multivariate logistic regression analysis 
was carried out to identify the factors that could contrib-
ute to the level of knowledge about diabetes prevention 

ness. Such a state of affairs appears alarming not only 
because of the serious complications and consequences 
of diabetes, but also because of how little is necessary 
to prevent the complications of the disease or simply to 
avoid it [8].
The main aim of this work is to assess the level of knowl-
edge about diabetes prevention and the consequences of 
untreated diabetes in the Polish society, as well as to in-
dicate the variables that have a significant impact on that 
knowledge.

MATERIAL AND METHODS
The analysis is based on the results of the National Mul-
ticenter Health Survey – WOBASZ II [11] – which was 
conducted in Poland in 2013–2014 as part of the Na-
tional Prevention Program and Treatment of Cardiovas-
cular Diseases POLKARD. The number of subjects sur-
veyed was 6170, including 2760 men and 3410 women, 
aged 20–74 years. Data on socio-demographic variables, 
lifestyle and subjective health assessment were collected 
using the face-to-face technique [12]. The thematic area, 
presented in the article, refers to the following variables: 
preventive knowledge, age, sex, level of education, mari-
tal status, net income per capita in the family, subjective 
health assessment, diagnosed diabetes in the respondent, 
and/or in the respondent’s family, and the respondent’s 
excessive body weight.
While completing the questionnaire, the respondents 
were asked about their knowledge of how to prevent 
diabetes, as well as about the health consequences that 
are likely to arise in case the disease is left untreated. 
The questions were open-ended to the respondents but 
close-ended to the interviewers. In view of the fact that an 
unhealthy lifestyle, including a lack of physical activity, an 
unhealthy diet, overweight or obesity [8], is conducive to 
diabetes (especially type 2), in the first case, the following 
6 preventive measures were highlighted: increased physi-
cal activity, decreased weight among overweight people, 
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associated with several variables. The use of a multifac-
tor reverse logistic regression indicated that the lack of 
knowledge about how to prevent diabetes was statistically 
significantly correlated with such variables as sex, level 
of education, marital status and subjective health assess-
ment. Equally important was the diagnosis of diabetes in 
the respondent and/or in the respondent’s family, as well 
as the diagnosis of obesity .
The analyses indicated that the risk of a lack of knowl-
edge about how to prevent diabetes was 1.5 times higher in 
men than in women. The respondents’ level of education 
had a great significance. People with secondary education 
had a 30% higher, and people with elementary education 
>2.5 times higher, risk of a lack of knowledge about dia-
betes prevention than those with university education. An-
other important variable was the marital status of the re-
spondents. The results of the analysis showed that the risk 
of a lack of knowledge was 30% higher among those re-
spondents who were single (spinster/bachelor) than in 
married people. The experience of diabetes diagnosed in 
the respondent or the respondent’s family was another 
significant variable for the level of knowledge about dia-
betes prophylaxis. It was revealed that those individuals 
who were not diagnosed with diabetes had a 3-fold higher 
risk of a lack of knowledge on how to prevent this dis-
ease. A similar observation was made regarding the sub-
jects who had no family member diagnosed with diabetes; 
this risk was 30% higher than in those who experienced 
the disease in their immediate vicinity.
Variables related to the respondents’ health status were 
also found to be important. Those subjects who were not 
diagnosed with obesity had a >40% higher risk of a lack of 
knowledge on how to prevent diabetes. Moreover, people 
assessing their health as bad or very bad had a 55% greater 
risk of a lack of knowledge about preventing diabetes than 
people with a very good subjective health assessment.
In contrast, a lack of knowledge about the consequences 
of untreated diabetes was statistically significantly corre-

and about its consequences. The results were shown as 
odds ratios (ORs) with 95% confidence interval (CI). Sta-
tistically significant variables in the univariate analysis for 
which p < 0.05 were included in the multivariate model. 
Only those factors that had a statistical effect on the de-
pendent variable were included in the final multivariate 
model. Statistical analyses were conducted using Statis-
tica v. 12.5 of the PL (StatSoft.pl).

RESULTS
Data from the WOBASZ II project show that >85% of 
the respondents had an unsatisfactory level of knowledge 
of diabetes prevention methods (they were able to point 
≤3 out of 6 methods). Moreover, one-fourth of the re-
spondents were unable to identify even 1 way of prevent-
ing diabetes. Only 3.6% of the respondents showed a very 
good level of knowledge indicating all 6 non-pharmaco-
logical ways of reducing the risk factors. People with ele-
mentary education prevailed among the subjects who were 
unable to point out a single diabetes prevention method. 
As the level of education increased, the proportion of 
the respondents with a lack of knowledge about how to 
reduce the risk factors for diabetes declined.
Similar as in the case of non-pharmacological ways of pre-
venting diabetes, approx. 85% of the respondents showed 
an unsatisfactory level of knowledge as regards the con-
sequences of untreated diabetes, listing ≤2 such conse-
quences. However, in this case, the proportion of the re-
spondents who had no knowledge of the subject was >37% 
(more than one-third of the respondents could not iden-
tify a single disease caused by diabetes). The education 
variable was statistically significant again – the higher 
the declared level of education, the lower the percent-
age of the respondents with preventive ignorance about 
the consequences of diabetes (Table 1).
The results obtained in the WOBASZ II project showed 
that the risk of a lack of knowledge about diabetes pre-
vention and the consequences of untreated diabetes is 
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persons was about 34%, and in those widowed/divorced/
in separation about 20%, higher than in married people. 
Similar as in the case of the knowledge of diabetic pro-
phylaxis, the level of knowledge about the consequences 
of untreated diabetes was dependent on the experience 
of the disease by the respondent or his/her family mem-
bers. The people who were not diagnosed with diabetes 
had a >2.5 times (OR = 2.71) greater risk of a lack of 
knowledge. The respondents who did not have any family 
member suffering from diabetes had a 41% greater risk 
of having no such knowledge than those who experienced 
the disease in the immediate vicinity.
It is also worth noting that the people who were unable 
to indicate even 1 disease caused by untreated diabetes 
were very frequently (>72%) characterized by ignorance 
of diabetic prophylaxis, so they were also unable to indi-
cate even a single non-pharmacological disease preven-
tion method.

lated with such variables as sex, age, level of education, 
marital status, and the diagnosis of diabetes in the respon-
dent and/or in the respondent’s family (Table 2).
Compared to women, men had a 36% higher risk of a lack 
of knowledge about the diseases caused by untreated dia-
betes. The risk of a lack of knowledge was diminished with 
the subjects’ age. The respondents aged 18–34 years were 
characterized by a 71% higher risk of a lack of any knowl-
edge of the consequences of untreated diabetes than 
people aged >55 years. A similar trend was observed in 
the education variable. The higher the level of education, 
the lower the risk of a lack of knowledge. The respondents 
with secondary education had a 45% higher risk of a lack 
of knowledge about diabetes-induced diseases, and those 
with elementary education >3 times higher (OR = 3.37), 
than the respondents with university education.
The marital status of the surveyed was also a non-neg-
ligible factor. The risk of a lack of knowledge in single 

Table 1. The level of knowledge about diabetes prevention and the consequences of untreated diabetes by level 
of education, based on the results of the National Multicenter Health Survey – WOBASZ II conducted in Poland in 2013–2014 
involving 6170 participants

Level of knowledge

Participants
(N = 6162)

elementary education
(N = 2526)

secondary education
(N = 2405)

university
(N = 1231) total

n % n % n % n %

Diabetes preventiona

lack of knowledge 860 34.0 506 21.0 207 16.8 1573 25.5
low 1445 57.2 1499 62.3 765 62.1 3709 60.2
good 178 7.0 295 12.3 188 15.3 661 10.7
very good 43 1.7 105 4.4 71 5.8 219 3.6

Untreated diabetes consequencesb 
lack of knowledge 1199 47.5 771 32.1 316 25.7 2286 37.1
low 1031 40.8 1150 47.8 603 49.0 2784 45.2
good 224 8.9 315 13.1 186 15.1 725 11.8
very good 72 2.9 169 7.0 126 10.2 367 6.0

a χ2 = 240.443, p < 0.001; b χ2 = 260.042, p < 0.001.
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The Polish Diabetes Society reports that in 10 years there 
will be about 5 million diabetic patients in Poland [19].
A substantial number of registered patients with diabetes 
is not the only problem in Poland. The other one is con-
nected with the fact that many patients are unaware of 
their disease. Late detection of the disease causes an in-
crease in the number of amputations of the lower extremi-
ties due to diabetes. According to the OECD data (2019), 
Poland was in the 10th place, out of the 31 countries sur-
veyed, with the highest rate of lower limb amputations in 
people with diabetes per 100 000 people [20]. The value 
of this indicator increases every year. In 2014–2018, 
the number of amputations due to diabetes increased 
by 22.5%. The percentage of amputations performed in 
diabetic patients among all amputations also increased, 
to 60.1%. Late complications of diabetes, including dia-
betic retinopathy, kidney failure, ischemic heart disease 
and stroke, still pose the main health problem. Among all 
patients with renal insufficiency, coronary heart disease 
or stroke, 30–40% were diabetics. As reported by IDF in 
2015, about 21 500 people died in Poland per year because 
of diabetes. However, these data were based on the direct 
causes stated in death cards, without taking into account 
the share of complications caused by diabetes.
In Poland, the cost of diabetes treatment is also rising 
rapidly. The cost of diabetes treatment in 2013 ranged 
PLN 7–12 billion (depending on the methodology used) 
[21,22]. As reported by IDF, that cost per person in 2017 
amounted to >USD 1.1 thousand dollars. However, 
the money spent on treatment is not the only economic 
cost of diabetes. The disease is also linked to labor market 
productivity.
In Poland, about 10% of patients with type 1 diabetes, 
and 65–75% of those with type 2 diabetes, quit their jobs 
or are dismissed. This is related to quite a stereotypical 
thinking about a working diabetic, the fear of numerous 
absences of an employee and his/her lower productivity. 
Due to the fear of losing their job, many people with dia-

DISCUSSION
The results obtained in the WOBASZ II project have 
shown that the level of knowledge about how to prevent 
diabetes and its consequences in the Polish society is very 
low. Generally, over 85% of the respondents had an un-
satisfactory level of knowledge of diabetes prevention 
methods and almost the same percentage of the respon-
dents – about the consequences of untreated diabetes. 
Moreover, one-fourth of the respondents were unable to 
identify even 1 way of preventing diabetes, and more than 
one-third could not identify a single disease caused by 
diabetes. The people who were unable to indicate even 1 
disease caused by untreated diabetes were very frequently 
(>72%) characterized by ignorance of diabetic prophy-
laxis, so they were also unable to indicate a single non-
pharmacological disease prevention method.
A lack of basic knowledge about diabetes leads to ignoring 
the first symptoms of the disease, and also to late diagnosis 
and an increasing number of people suffering from this 
disease. Comparing the results obtained in the WOBASZ 
(2003–2005) and WOBASZ II (2013–2014) projects, the 
prevalence of diabetes in Poland is similar to that ob-
served in other European populations and has increased 
significantly over the last decade [13]. In 2014, Poland 
was ranked 13th, out of 44 European countries, in terms 
of the proportion of adults with diabetes among men and 
15th among women [14]. As reported by IDF, the number 
of diabetic patients in Poland in 2017 was >2.23 million. 
This means that 7.6% of the Polish population suffered 
from diabetes [10]. According to the Department of Anal-
ysis and Strategy of the National Health Fund in Poland, 
in 2018 the number of registered patients was 2.86 million. 
It was estimated that other 1.7 million people were un-
aware of their disease. The annual increase in morbidity 
was 3.7%, which is associated with Poles’ lifestyle, over-
weight [15], a low level of physical activity [16], changes in 
the demographic structure [17], as well as a lack of preven-
tive knowledge or no concern for their own health [18]. 
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countries, the majority of European societies did not have 
a sufficient knowledge about diabetes and Poland had 
the lowest level of knowledge about diabetes complica-
tions and the availability of treatment [26]. Interestingly, 
1 in 10 Polish respondents considered diabetes to be an 
infectious disease or they were not certain about it, and 
a significant proportion of Polish respondents never per-
formed a blood sugar test.
A low level of health literacy increases the risk of a sharp 
increase in diabetes morbidity, as a result of an unhealthy 
lifestyle. In addition, it often delays the start of the treat-
ment process due to failure to recognize the symptoms 
of the disease. The European Health Literacy Survey [27], 
which used the Health Literacy Survey European Question-
naire 47, indicated that the respondents had a low level of 
health literacy [28]. In the case of Poland, almost half of 
the respondents had an insufficient level of health literacy. 
The area where respondents had the greatest deficiencies 
concerned the disease prevention. Health literacy is the pri-
mary indicator determining health decisions and the conse-
quences of those decisions. Their high level is a key factor in 
health and well-being, thus reducing health inequalities.

CONCLUSIONS
Data from the WOBASZ II project showed that the level 
of knowledge about diabetes in the Polish society is very 
low. About 85% of the respondents had an unsatisfactory 
level of knowledge of diabetes prevention methods and 
the consequences of untreated diabetes.
The risk of a lack of knowledge about diabetes prevention 
and the consequences of untreated diabetes is associated 
with several variables including sex, level of education, 
age, marital status, subjective health assessment, and dia-
betes diagnosed in the respondent and/or in the respon-
dent’s family. The analyses indicated that the risk of a lack 
of knowledge about how to prevent diabetes was higher in 
men, as well as in people with a low level of education, not 
married, without obesity, non-diabetic and without diag-

betes do not admit their illness, do not use their benefits 
in the workplace (shorter daily working hours and longer 
holidays), and accept working conditions that can nega-
tively affect the process of the disease [23]. Meanwhile, 
both international and Polish recommendations suggest 
that diabetes cannot be the cause of discrimination or 
unequal treatment in the workplace, and that occupa-
tional restrictions should be considered on a case-by-case 
basis [24]. Occupational activity of people suffering from 
diabetes not only guarantees them and their families fi-
nancial stability, but also affects their mental health, gives 
a sense of value and independence, as well as helps to 
maintain social relationships.
Working conditions can not only affect the process of 
the disease, but also contribute to its development. People 
working at night, often taking overtime, having sedentary 
work or exposed to permanent stress in the workplace are 
at a higher risk of developing diabetes. It, therefore, un-
derlines the need for diabetes screening among people at 
risk of occupational nuisance, as well as the need for edu-
cation aimed at modifying the lifestyles of office workers, 
including greater physical activity and weight reduction, 
reduction of stressors, improved psychosocial conditions, 
as well as access to healthy food and opportunities for 
walking breaks in the workplace [24].
Given the social, economic and health-related costs of 
diabetes, the low level of knowledge about how to pre-
vent diabetes and its consequences in the Polish society 
may be a concern. The data from the WOBASZ II project 
showed that almost every third man, and more than every 
fifth woman, participating in the study had no knowledge 
of how to prevent diabetes. However, when the reference 
point was the knowledge of the diseases and complica-
tions that can provoke untreated diabetes, these areas of 
prophylactic ignorance significantly increased. The Poles’ 
low level of knowledge about diabetes has also been con-
firmed in other studies [7,25]. According to the European 
Diabetes Awareness Survey, which took place in 8 EU 
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