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Public knowledge and
awareness of diabetes mellitus,
its risk factors, complications,
and prevention methods among
adults in Poland—A 2022
nationwide cross-sectional
survey

Kuba Sekowski, Justyna Grudziaz-Sekowska*,
Jarostaw Pinkas and Mateusz Jankowski

School of Public Health, Centre of Postgraduate Medical Education, Warsaw, Poland

Introduction: Regular monitoring of public awareness of diabetes is necessary
to provide effective educational and preventive strategies. This study aimed
to assess (1) public knowledge and awareness of diabetes among adults in
Poland, as well as (2) to identify sociodemographic factors associated with
public awareness of diabetes.

Methods: This cross-sectional survey was carried out between 24 and 27 June
2022, on a non-probability random quota sample of 1,051 adults in Poland. The
questionnaire included ten questions related to the awareness of risk factors,
symptoms, and complications of diabetes.

Results: Among the respondents, 10.5% had diabetes and 43.8% declared
that they have a history of diabetes in their family. Only 17.3% of respondents
declared a good level of knowledge of diabetes. Out of 10 symptoms of
diabetes analyzed in this study, high blood sugar (80.7%) and chronic fatigue
(74.6%) were the most recognized. Out of 8 diabetes risk factors analyzed in this
study, overweight/obesity (80.4%) and unhealthy diet (74.1%) were the most
recognized diabetes risk factors, while only 22.7% of respondents indicated
tobacco use. The diabetic foot was the most recognized diabetes complication
(79.8%), but approximately half of the respondents indicated vision problems
(56.9%), kidney damage (52.1%), or cardiovascular diseases (50.2%) as diabetes
complications. Female gender, having higher education and having a family
member with diabetes were the most im-portent factors associated (p < 0.05)
with a higher level of awareness of diabetes.

Conclusions:  This study demonstrated insufficient public awareness
of diabetes among adults in Poland. Gender and educational level
were the most important factors significantly associated with the
awareness of the selected aspects of diabetes, while self-reported
financial situation and place of residence had none or marginal influence.
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The presented data manifest the importance of adopting a comprehensive
education strategy regarding diabetes in Poland

diabetes mellitus, diabetes risk factors, public knowledge, prevention, preventive

medicine, Poland

1. Introduction

Diabetes remains one of the four most prevalent non-
communicable diseases (NCDs) in the world (1-3). It results
in disability and premature death while creating an increasing
burden on health systems, economic development, and the
wellbeing of a large proportion of the global population (4).
The most common forms of diabetes are type 1 diabetes, in
which complete insulin deficiency causes the destruction of
the pancreatic beta cells, and type 2 diabetes, in which insulin
resistance can lead to hyperglycemia (5-7). Most diabetes cases
(up to 95% of diabetic patients) are type 2 diabetes (so-called
insulin-independent) (6, 7).

The International Diabetes Federation (IDF) estimates that
as of 2021 there were 537 million people with diabetes
worldwide, and this was predicted to increase to 783 million by
2045 (8). The incidence of diabetes is more prevalent in highly
developed countries, but the highest rate of increase in cases
is in developing countries (9). The continuing upward trend is
mainly caused by the increase in the number of diabetes patients
with type 2 diabetes (10), which is attributed to population
growth and aging (39.7%), increased incidence (28.5%), and the
interaction of these two factors (31.8%) (11). It is widely believed
that the main cause of type 2 diabetes is a high-energy Western-
style diet combined with a sedentary lifestyle, which underlines
the role of lifestyle as the most important risk factor for type 2
diabetes (12).

Poland is a European Union (EU) member state with a high
diabetes burden (13, 14). The prevalence of diabetes in Poland
is estimated at 8% of the population (14). The prevalence of
diabetes in Poland is significantly higher than in other EU (mean
6.3% of the population), and it is estimated that the prevalence
of diabetes in Poland will rise to 11% in 2040 (15).

According to the Polish National Health Fund (a public
payer in the universal health insurance system in Poland), most
of the patients with diabetes who visited a doctor were females
(55.1%), and the average life expectancy of diabetes patients was
15 years lower than the average for the general Polish population
(16). Moreover, there are public health concerns about the
under diagnosis of diabetes in Poland (14, 17). The COVID-
19 pandemic may have a negative impact on the diagnosis of
diabetes in Poland, as only 63% of adults in Poland had a blood
sugar test during the COVID-19 pandemic (18).
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Diabetes prevention, as well as disease management,
requires both medications and lifestyle changes (19). Patients
diagnosed with diabetes should be actively involved in disease
management, as a high level of compliance may significantly in-
crease the quality of life and prevent/delay long-term diabetes
complications (20). The level of patients’ knowledge of diabetes
plays an important role in the self-management of the disease.
It is considered that patients with good disease knowledge
have a better understanding of the nature and consequences
of diabetes and are less prone to various complications and
severe exacerbations of diabetes (21, 22). Both Polish and
internationally recognized standards for the treatment of
diabetes emphasize that all patients should receive diabetes
education and self-management training and support (23, 24).
In Poland, diabetes screening is carried out as a part of general
screening program, without separated program addressed to
high-risk populations.

Early detection of diabetes requires both health care
practices and patients’ engagement (interest) based on their
perception of this disease (individual health literacy level) (25).
The level of health literacy affects people’s decisions and actions,
which includes the ability to choose and access the appropriate
form of health care (26). Thus, public knowledge and awareness
of diabetes reduce the gaps in diabetes under diagnosis as
well as prevent long-term complications among patients with
a diabetes diagnosis. Regular monitoring of public awareness
of diabetes is necessary to provide effective educational and
preventive strategies.

Therefore, this study aimed to assess (1) public knowledge
and awareness of diabetes among adults in Poland, with a
particular emphasis on diabetes risk factors, complications, and
prevention methods, as well as (2) to identify sociodemographic
factors associated with public awareness of diabetes symptoms
and risk factors.

2. Materials and methods

2.1. Study design and population

This cross-sectional survey was carried out between 24 and
27 June 2022, on a non-probability random quota sample of
1,051 adults in Poland. Data were collected using a dedicated IT
system (online panel) developed by the specialized poll company
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in Poland (The Nationwide Research Panel Ariadna) on behalf of
the authors that pro-vide the scientific context of the study (27).
A computer-assisted web interview (CAWI) method was used.
Respondents were randomly selected from the dataset of 110,000
individual users of the Nationwide Research Panel Ariadna
(27). Quota sampling was based on the stratification model
(gender; age; place of residence) adjusted to the demographic
characteristics of the Polish population according to the reports
presented by the Central Statistical Office of the Republic of
Poland. A similar research methodology was used in previous
studies (28, 29).

The study protocol was reviewed and approved by the
Ethical Review Board at the Centre of Postgraduate Medical
Education, Warsaw, Poland (No. 70/2022; date of approval: 08
June 2022).

2.2. Questionnaire and measures

The research tool was a questionnaire developed for the
purpose of this study. In preparation for the questionnaire,
the previously published studies on diabetes awareness were
analyzed. A particular emphasis was given to studies that used
Diabetic Knowledge Questionnaire (DKQ24) (30) and Diabetes
Knowledge Test (DKT) questionnaire (31). A particular
emphasis was given to studies that used Diabetic Knowledge
Questionnaire (DKQ24) (30) and Diabetes Knowledge Test
(DKT) questionnaire (31). The questionnaire included ten
questions related to the awareness of risk factors, symptoms,
and complications of diabetes, as well as questions regarding the
diagnosis of diabetes by a doctor and the history of diabetes in
the family. Questions also addressed the personal characteristics
of the respondents.

2.2.1. Awareness of diabetes symptoms

Respondents were asked about their awareness of the
symptoms of diabetes, using the question: “What do you think
are the symptoms of diabetes (please select all that apply)?” With
ten mutually non-exclusive answers. Respondents were asked to
select “yes” or “no” for each answer choice.

2.2.2. Awareness of the risk factors for diabetes

Respondents were asked about their awareness of the risk
factors for diabetes, using the question: “What do you think are
the risk factors for diabetes (please select all that apply)?” With
eight mutually non-exclusive answers. Respondents were asked
to select “yes” or “no” for each answer choice.
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2.2.3. Awareness of diabetes prevention
methods

Respondents were asked about their awareness of the
diabetes prevention methods, using the question: “What do you
think are diabetes prevention methods (please select all that
apply)?” With five mutually non-exclusive answers.

2.2.4. Awareness of diabetes complications

Respondents were asked about their awareness of diabetes
complications, using the question: “What do you think are
diabetes complications (please select all that apply)?” With six
mutually non-exclusive answers.

Moreover, respondents were asked about their health status
- “Has a doctor ever told you that you have diabetes?” (yes/no).
Respondents who said yes, were asked about the type of
diabetes diagnosed by a doctor (type 1 diabetes; type 2 diabetes;
gestational diabetes; I do not know). Also, a question on the
history of diabetes in the family was addressed.

2.3. Data analysis

The data were analyzed with SPSS software version 28
(IBM Corp, Armonk, NY, USA). The distribution of categorical
variables was shown by frequencies and proportions. Cross-
tabulations and chi-squared tests were used to compare
categorical variables.

Associations between personal characteristics [(1) gender,
(2) age group, (3) having higher education, (4) marital status,
(5) having children, (6) place of residence, (7) a number of
household members, (8) occupational status, (9) self-reported
financial situation, (10) having diabetes, (11) history of diabetes
in the family] and awareness of (1) diabetes symptoms and
(2) risk factors for diabetes were analyzed using multivariable
logistic regression models. The strength of association was
measured by the odds ratio (OR) and 95% confidence intervals
(95% CI). The level of statistical significance was set at p < 0.05.

3. Results

3.1. Characteristics of the study
population

Data were obtained from 1,051 individuals aged 18-85 years,
53.3% were females (Table 1). Most of the respondents were
married (49.5%), 42.8% had higher education and one-third
(32.3%) lived in rural areas. Among the respondents, 10.5% had
diabetes. Out of 110 respondents with diabetes, 56.4% had type
2 diabetes, 15.5% had type 1 diabetes, and 11.8% had gestational
diabetes. Among the respondents with diabetes, 16.4% were
unaware of the type of diabetes they were diagnosed with. Out
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of all respondents, 43.8% declared that they have a history of
diabetes in their family, wherein most of the respondents were
not aware of the type of diabetes in their family (21.6% of all the
respondents), 19% had a history of type 2 diabetes in the family,
6.5% type 1 diabetes and 1.5% reported gestational diabetes.
Characteristics of the study population are presented in Table 1.

3.2. Respondents’ knowledge of diabetes

Most of the respondents declared a moderate (46.3%) level of
knowledge of diabetes and only 17.3% of respondents declared
rather good or very good knowledge of diabetes (Table 2).
Out of 10 symptoms of diabetes analyzed in this study, high
blood sugar (80.7%) and chronic fatigue, feeling sleepy during
the day (74.6%) were the most recognized symptoms. Most
of the respondents (57.4%) were aware that polydipsia is a
symptom of diabetes, but only 42% of respondents indicated
polyuria as a symptom of diabetes (Table 2). Persistent skin
itching (19.7%) and increased risk of infections (22.6%) were
the least recognized symptoms of diabetes. Out of 8 diabetes
risk factors analyzed in this study, overweight/obesity (80.4%),
unhealthy diet (74.1%) and genetic predisposition (69.5%) were
the most recognized diabetes risk factors (Table 2). Tobacco
use (22.7%) was the least recognized risk factor for diabetes.
Approximately three quarters of respondents were aware that
limited consumption of carbohydrates (sugars) in the diet
(77.1%), weight reduction in overweight or obese people (75.1%)
or regular physical activity (73%) are diabetes prevention
methods. Diabetic foot was the most recognized diabetes
complication (79.8%). More than half of respondents were aware
that diabetes may lead to vision problems (56.9%), kidney
damage (52.1%) or cardiovascular diseases (50.2%). Details are
presented in Table 2.

There were statistically significant differences in the
percentage of respondents who correctly indicated diabetes
symptoms by gender, age, educational level, marital status,
having children, and place of residence. Moreover, respondents
who were diagnosed with diabetes or those with history of
diabetes in the family more often correctly indicated diabetes
symptoms (Table 3). There were significant differences (p
< 0.05) in the percentage of respondents who correctly
indicated diabetes risk factors depending on the gender, age,
educational level, having children, number of household
members occupational status (Table4). Those who had
diabetes more often indicated overweight/obesity as diabetes
risk factors. Moreover, the percentage of respondents who
correctly indicated diabetes risk factor was higher among
those respondents who had history of diabetes in the family
(Table 4).

In general, the percentage of respondents who correctly
indicated diabetes complications was higher among females
(Table 5). Moreover, public awareness of diabetes complications
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TABLE 1 Characteristics of the study population (n = 1,051).

Variable Total sample
n=1,051
Overall n %
Gender
Female 560 53.3
Male 491 46.7
Age (years)
18-29 226 21.5
30-39 209 19.9
40-49 190 18.1
50-59 202 19.2
60+ 224 21.3
Educational level
Primary 28 2.7
Vocational 109 10.4
Secondary 464 44.1
Higher 450 42.8
Marital status
Single 250 23.8
Married 520 49.5
Informal relationship 164 15.6
Divorced/widowed 117 11.1
Having children
Yes 643 61.2
No 408 38.8
Place of residence
Rural 339 323
City below 20,000 residents 122 11.6
City from 20,000 to 99,999 residents 237 22.5
City from 100,000 to 499,999 residents 200 19.0
City above 500,000 residents 153 14.6
Number of household members
1 159 15.1
2 or more 892 84.9
Occupational status
Active 663 63.1
Passive 388 36.9
Self-reported financial situation
Good 401 38.2
Moderate 406 38.6
Bad 244 23.2
Having diabetes
Yes 110 10.5
No 941 89.5
History of diabetes in the family
Yes 460 43.8
No 591 56.2
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TABLE 2 Respondents’ knowledge of diabetes (n = 1,051).

10.3389/fpubh.2022.1029358

Variable Overall
(n=1,051)

n %
Self-reported level of knowledge on diabetes
Very bad 80 7.6
Rather bad 302 28.7
Moderate 487 46.3
Rather good 137 13.0
Very good 45 43
What do you think are the symptoms of diabetes? (multiple-choice question; positive answers)
High blood sugar (hyperglycemia) 848 80.7
Polyuria 441 4.0
Increased thirst or a feeling of dry mouth (polydipsia) 603 57.4
Unexpected excessive weight loss 310 29.5
Slow-healing wounds 615 58.5
Deterioration of vision (e.g., blurred vision) 539 51.3
Numbness and/or tingling of hands or feet 271 25.8
Increased risk of infections (e.g., bacterial or fungal skin infections) 238 22.6
Persistent skin itching 207 19.7
Chronic fatigue, feeling sleepy during the day 784 74.6
What do you think are the risk factors for diabetes? (multiple-choice question; positive answers)
Excessive alcohol consumption 326 31.0
Smoking cigarettes/tobacco 239 227
Overweight/obesity 845 80.4
Low physical activity level (e.g., sedentary lifestyle) 649 61.8
Unhealthy diet (e.g., eating highly processed foods, high amounts of fatty foods, low fiber intake) 779 74.1
Arterial hypertension 311 29.6
Age > 40-45 years 301 28.6
Genetic predisposition (history of diabetes in the family) 730 69.5
What do you think are diabetes prevention methods? (multiple-choice question; positive answers)
Regular physical activity 767 73.0
Limited intake of fats in the diet 569 54.1
Limited consumption of carbohydrates (sugars) in the diet 810 77.1
Limited alcohol consumption 471 44.8
Weight reduction in overweight or obese people 789 75.1
What do you think are diabetes complications? (multiple-choice question; positive answers)
Cardiovascular diseases such as heart attack or stroke 528 50.2
Kidney damage 548 52.1
Vision problems/loss of vision 598 56.9
Limb amputation (e.g., Leg amputation) 708 67.4
Diabetic foot 839 79.8
Damage to the nervous system leading to sensory disturbances 311 29.6

increased with the age (Table 5). The percentage of respondents
who correctly indicated diabetes complications was higher
among respondents who had higher
(Table 5). who had
indicated vision problems, limb amputation, and diabetic

those education

Respondents children more often

Frontiersin Public Health

05

foot as a diabetes complication (p < 0.05). In general, the
percentage of respondents who correctly indicated symptoms
of diabetes increased with the size of the place of residence
(Table 5). There were no statistically significant differences
in the percentage of respondents who correctly indicated
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TABLE 3 Awareness of diabetes symptoms by sociodemographic factors (n = 1,051).

Diabetes symptoms - percentage of respondents who answered “yes” by sociodemographic factors

Variable High blood sugar Polyuria Increased thirst or Unexpected Slow-healing
a feeling of dry excessive weight wounds
mouth loss
(polydypsia)

n (%) P n (%) P n (%) p n (%) P n (%) P
Gender
Female 478 (85.4) <0.001 267 (47.7) <0.001 279 (67.7) <0.001 197 (35.2) <0.001 374 (66.8) <0.001
Male 370 (75.4) 174 (35.4) 224 (45.6) 113 (23.0) 241 (49.1)
Age (years)
18-29 162 (71.7) <0.001 75 (33.2) 0.048 108 (47.8) <0.001 65 (28.8) 0.1 94 (41.6) <0.001
30-39 152 (72.7) 92 (44.0) 111 (53.1) 55 (26.3) 110 (52.6)
40-49 157 (82.6) 81 (42.6) 108 (56.8) 46 (24.2) 115 (60.5)
50-59 176 (87.1) 90 (44.6) 129 (63.9) 66 (32.7) 137 (67.8)
60+ 201 (89.7) 103 (46.0) 147 (65.6) 78 (34.8) 159 (71.0)
Educational level
Primary 19 (67.9) 0.04 10 (35.7) 0.02 13 (46.4) 0.05 3(10.7) 0.01 14 (50.0) 0.3
Vocational 80 (73.4) 37(33.9) 55 (50.5) 23 (21.1) 57 (52.3)
Secondary 375 (80.8) 182 (39.2) 257 (55.4) 136 (29.3) 271 (58.4)
Higher 374 (83.1) 212 (47.1) 278 (61.8) 148 (32.9) 273 (60.7)

Marital status

Single 182 (72.8) <0.001 103 (41.2) 0.7 136 (54.4) 0.2 66 (26.4) 0.6 121 (48.4) <0.001
Married 431 (82.9) 223 (42.9) 304 (58.5) 155 (29.8) 322 (61.9)

Informal relationship 130 (79.3) 63 (38.4) 88 (53.7) 52(31.7) 94 (57.3)

Divorced/widowed 105 (89.7) 52 (44.4) 75 (64.1) 37 (31.6) 78 (66.7)

Having children

Yes 543 (84.4) <0.001 280 (43.5) 0.2 394 (61.3) 0.001 202 (31.4) 0.09 412 (64.1) <0.001
No 305 (74.8) 161 (39.5) 209 (51.2) 108 (26.5) 203 (49.8)

(Continued)
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TABLE 3 (Continued)

Diabetes symptoms - percentage of respondents who answered “yes” by sociodemographic factors

Variable High blood sugar Polyuria Increased thirst or Unexpected Slow-healing
a feeling of dry excessive weight wounds
mouth loss
(polydypsia)
n (%) p n (%) P n (%) p n (%) p n (%) P
Place of residence
Rural 269 (79.4) 0.2 123 (36.3) 0.09 178 (52.5) 0.3 83 (24.5) 0.08 186 (54.9) 0.3
City below 20,000 residents 104 (85.2) 52 (42.6) 75 (61.5) 34(27.9) 72 (59.0)
City from 20,000 to 99,999 residents 182 (76.8) 102 (43.0) 139 (58.6) 83 (35.0) 142 (59.9)
City from 100,000 to 499,999 residents 165 (82.5) 90 (45.0) 119 (59.5) 61 (30.5) 116 (58.0)
City above 500,000 residents 128 (83.7) 74 (48.4) 92 (60.1) 49 (32.0) 99 (64.7)
Number of household members
1 125 (78.6) 0.5 70 (44.0) 0.6 101 (63.5) 0.09 49 (30.8) 0.7 98 (61.6) 0.4
2 or more 723 (81.1) 371 (41.6) 502 (56.3) 261 (29.3) 517 (58.0)
Occupational status
Active 529 (79.8) 0.3 280 (42.2) 0.8 371 (56.0) 0.2 197 (29.7) 0.8 382 (57.6) 0.4
Passive 319 (82.2) 161 (41.5) 232 (59.8) 113 (29.1) 233 (60.1)
Self-reported financial situation
Good 326 (81.3) 0.8 178 (44.4) 0.5 221 (55.1) 0.5 129 (32.2) 0.3 237 (59.1) 0.5
Moderate 329 (81.0) 165 (40.6) 239 (58.9) 111 (27.3) 243 (59.9)
Bad 193 (79.1) 98 (40.2) 143 (58.6) 70 (28.7) 135 (55.3)
Having diabetes
Yes 98 (89.1) 0.02 63 (57.3) <0.001 83 (75.5) <0.001 47 (42.7) 0.001 77 (70.0) 0.01
No 750 (79.7) 378 (40.2) 520 (55.3) 263 (27.9) 538 (57.2)
History of diabetes in the family
Yes 391 (85.0) 0.002 221 (48.0) <0.001 299 (65.0) <0.001 161 (35.0) <0.001 312 (67.8) <0.001
No 457 (77.3) 220 (37.2) 304 (51.4) 149 (25.2) 303 (51.3)
(Continued)

18 19 DISMOXIS

85£620T'2202'Uand}/6855°0T


https://doi.org/10.3389/fpubh.2022.1029358
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

U11eaH dNaNd Ul SISRUOI4

80

BJo uISISUOLY

TABLE 3 (Continued)

Diabetes symptoms - percentage of respondents who answered “yes” by sociodemographic factors

Variable Deterioration of Numbness and/or Increased risk of Persistent skin Chronic fatigue,
vision tingling of hands infections itching feeling sleepy
or feet during the day
n (%) p n (%) P n (%) P n (%) » n (%) P
Gender
Female 308 (55.0) 0.01 149 (26.6) 0.5 156 (27.9) <0.001 142 (25.4) <0.001 458 (81.8) <0.001
Male 231 (47.0) 122 (24.8) 82 (16.7) 65 (13.2) 326 (66.4)
Age (years)
18-29 86 (38.1) <0.001 64 (28.3) 0.5 42 (18.6) 0.3 32(14.2) 0.003 153 (67.7) 0.02
30-39 103 (49.3) 60 (28.7) 54 (25.8) 33(15.8) 149 (71.3)
40-49 102 (53.7) 42 (22.1) 39 (20.5) 34(17.9) 148 (77.9)
50-59 120 (59.4) 52(25.7) 47 (23.3) 55(27.2) 163 (80.7)
60+ 128 (57.1) 53(23.7) 56 (25.0) 53(23.7) 171 (76.3)
Educational level
Primary 14 (50.0) 0.01 9(32.1) 0.006 7 (25.0) <0.001 2(7.1) 0.02 17 (60.7) 0.1
Vocational 51 (46.8) 18 (16.5) 11 (10.1) 14 (12.8) 74 (67.9)
Secondary 217 (46.8) 107 (23.1) 80 (17.2) 86 (18.5) 349 (75.2)
Higher 257 (57.1) 137 (30.4) 140 (31.1) 105 (23.3) 344 (76.4)
Marital status
Single 110 (44.0) 0.046 72 (28.8) 0.1 53(21.2) 0.8 45 (18.0) 0.1 177 (70.8) 0.4
Married 283 (54.4) 117 (22.5) 124 (23.8) 109 (21.0) 393 (75.6)
Informal relationship 82 (50.0) 48 (29.3) 35(21.3) 24 (14.6) 122 (74.4)
Divorced/widowed 64 (54.7) 34(29.1) 26 (22.2) 29 (24.8) 92 (78.6)
Having children
Yes 354 (55.1) 0.002 156 (24.3) 0.2 151 (23.5) 0.4 141 (21.9) 0.02 498 (77.4) 0.008
No 185 (45.3) 115 (28.2) 87 (21.3) 66 (16.2) 286 (70.1)
Place of residence
Rural 165 (48.7) 0.7 73 (21.5) 0.01 57 (16.8) 0.02 51 (15.0) 0.04 246 (72.6) 0.7
City below 20,000 residents 65 (53.3) 27 (22.1) 27 (22.1) 29 (23.8) 91 (74.6)
City from 20,000 to 99,999 residents 125 (52.7) 71 (30.0) 58 (24.5) 59 (24.9) 182 (76.8)
City from 100,000 to 499,999 residents 108 (54.0) 47 (23.5) 56 (28.0) 37 (18.5) 146 (73.0)
City above 500,000 residents 76 (49.7) 53 (34.6) 40 (26.1) 31(20.3) 119 (77.8)
(Continued)
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TABLE 3 (Continued)

Diabetes symptoms - percentage of respondents who answered “yes” by sociodemographic factors

Variable Deterioration of Numbness and/or Increased risk of Persistent skin Chronic fatigue,
vision tingling of hands infections itching feeling sleepy
or feet during the day

n (%) 4 n (%) 4 n (%) P n (%) 2 n (%) p
Number of household members
1 79 (49.7) 0.7 44 (27.7) 0.6 40 (25.2) 0.4 37(23.3) 0.2 120 (75.5) 0.8
2 or more 460 (51.6) 227 (25.4) 198 (22.2) 170 (19.1) 664 (74.4)
Occupational status
Active 343 (51.7) 0.7 173 (26.1) 0.8 155 (23.4) 0.5 126 (19.0) 0.5 490 (73.9) 0.5
Passive 196 (50.5) 98 (25.3) 83 (21.4) 81(20.9) 294 (75.8)
Self-reported financial situation
Good 206 (51.4) 0.6 102 (25.4) 0.8 92 (22.9) 0.5 71 (17.7) 0.4 299 (74.6) 0.3
Moderate 214 (52.7) 109 (26.8) 97 (23.9) 84 (20.7) 311 (76.6)
Bad 119 (48.8) 60 (24.6) 49 (20.1) 52 (21.3) 174 (71.3)
Having diabetes
Yes 79 (71.8) <0.001 43 (39.1) <0.001 27 (24.5) 0.6 27 (24.5) 0.2 83 (75.5) 0.8
No 460 (48.9) 228 (24.2) 211 (22.4) 180 (19.1) 701 (74.5)
History of diabetes in the family
Yes 276 (60.0) <0.001 145 (31.5) <0.001 124 (27.0) 0.003 106 (23.0) 0.02 374 (81.3) <0.001
No 263 (44.5) 126 (21.3) 114 (19.3) 101 (17.1) 410 (69.4)

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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TABLE 4 Awareness of risk factors for diabetes by sociodemographic factors (n = 1,051).

Risk factors for diabetes - percentage of respondents who answered “yes” by sociodemographic factors

Variable Excessive alcohol Smoking Overweight/obesity Low physical Unhealthy diet Genetic
consumption cigarettes/tobacco activity level predisposition
n (%) P n (%) P n (%) P n (%) » n (%) p n (%) P
Gender
Female 170 (30.4) 0.6 139 (24.8) 0.09 471 (84.1) 0.001 378 (67.5) <0.001 453 (80.9) <0.001 452 (80.7) <0.001
Male 156 (31.8) 100 (20.4) 374 (76.2) 271 (55.2) 326 (66.4) 278 (56.6)
Age (years)
18-29 67 (29.6) 0.1 51 (22.6) 0.2 163 (72.1) <0.001 131 (58.0) 0.2 152 (67.3) 0.02 136 (60.2) <0.001
30-39 73 (34.9) 47 (22.5) 159 (76.1) 136 (65.1) 152 (72.7) 139 (66.5)
40-49 66 (34.7) 49 (25.8) 150 (78.9) 108 (56.8) 141 (74.2) 130 (68.4)
50-59 64 (31.7) 53(26.2) 182 (90.1) 133 (65.8) 153 (75.7) 157 (77.7)
60+ 56 (25.0) 39(17.4) 191 (85.3) 141 (62.9) 181 (80.8) 168 (75.0)
Educational level
Primary 3(10.7) 0.002 6(21.4) <0.001 18 (64.3) <0.001 18 (64.3) <0.001 20 (71.4) <0.001 14 (50.0) 0.03
Vocational 21(19.3) 13 (11.9) 74 (67.9) 49 (45.0) 63 (57.8) 70 (64.2)
Secondary 147 (31.7) 92 (19.8) 363 (78.2) 262 (56.5) 343 (73.9) 319 (68.8)
Higher 155 (34.4) 128 (28.4) 390 (86.7) 320 (71.1) 353 (78.4) 327 (72.7)
Marital status
Single 72 (28.8) 0.4 49 (19.6) 0.2 194 (77.6) 0.5 144 (57.6) 0.5 174 (69.6) 0.1 159 (63.6) 0.09
Married 162 (31.2) 128 (24.6) 420 (80.8) 327 (62.9) 386 (74.2) 369 (71.0)
Informal relationship 59 (36.0) 41 (25.0) 132 (80.5) 103 (62.8) 124 (75.6) 114 (69.5)
Divorced/widowed 33(28.2) 21(17.9) 99 (84.6) 75 (64.1) 95 (81.2) 88 (75.2)
Having children
Yes 202 (31.4) 0.7 157 (24.4) 0.1 538 (83.7) <0.001 407 (63.3) 0.2 500 (77.8) <0.001 467 (72.6) 0.005
No 124 (30.4) 82(20.1) 307 (75.2) 242 (59.3) 279 (68.4) 263 (64.5)
Place of residence
Rural 103 (30.4) 0.5 76 (22.4) 0.4 266 (78.5) 0.4 198 (58.4) 0.5 251 (74.0) 0.7 218 (64.3) 0.06
City below 20,000 residents 46 (37.7) 33(27.0) 98 (80.3) 76 (62.3) 89 (73.0) 85 (69.7)
City from 20,000 to 99,999 residents 68 (28.7) 46 (19.4) 186 (78.5) 145 (61.2) 179 (75.5) 173 (73.0)
City from 100,000 to 499,999 residents 60 (30.0) 44 (22.0) 165 (82.5) 129 (64.5) 142 (71.0) 137 (68.5)
City above 500,000 residents 49 (32.0) 40 (26.1) 130 (85.0) 101 (66.0) 118 (77.1) 117 (76.5)
(Continued)
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TABLE 4 (Continued)

Risk factors for diabetes - percentage of respondents who answered “yes” by sociodemographic factors

Variable Excessive alcohol Smoking Overweight/obesity Low physical Unhealthy diet Genetic
consumption cigarettes/tobacco activity level predisposition
n (%) P n (%) P n (%) P n (%) P n (%) p n (%) P

Number of household members

1 35 (22.0) 0.008 27 (17.0) 0.06 125 (78.6) 0.5 90 (56.6) 0.1 111 (69.8) 0.2 111 (69.8) 0.9

2 or more 291 (32.6) 212 (23.8) 720 (80.7) 559 (62.7) 668 (74.9) 619 (69.4)

Occupational status

Active 230 (34.7) <0.001 169 (25.5) 0.005 525(79.2) 0.2 410 (61.8) 0.9 478 (72.1) 0.05 450 (67.9) 0.1

Passive 96 (24.7) 70 (18.0) 320 (82.5) 239 (61.6) 301 (77.6) 280 (72.2)

Self-reported financial situation

Good 126 (31.4) 0.8 79 (19.7) 0.2 331 (82.5) 0.2 247 (61.6) 0.9 312 (77.8) 0.1 282 (70.3) 0.9

Moderate 121 (29.8) 100 (24.6) 327 (80.5) 249 (61.3) 293 (72.2) 281 (69.2)

Bad 79 (32.4) 60 (24.6) 187 (76.6) 153 (62.7) 174 (71.3) 167 (68.4)

Having diabetes

Yes 34 (30.9) 0.9 19 (17.3) 0.1 97 (88.2) 0.03 76 (69.1) 0.09 87 (79.1) 0.2 83 (75.5) 0.1

No 292 (31.0) 220 (23.4) 748 (79.5) 573 (60.9) 692 (73.5) 647 (68.8)

History of diabetes in the family

Yes 165 (35.9) 0.003 114 (24.8) 0.2 380 (82.6) 0.1 319 (69.3) <0.001 364 (79.1) 0.001 359 (78.0) <0.001

No 161 (27.2) 125 (21.2) 465 (78.7) 330 (55.8) 415 (70.2) 371 (62.8)

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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diabetes complications by self-reported financial situation
or number of household members (Table5). Individuals
diagnosed with diabetes or those with a history of diabetes
in the family were more aware of diabetes complications
(Table 5).

The percentage of respondents who correctly indicated
diabetes prevention methods was higher among females
(Table 6). Moreover, public awareness of diabetes prevention
methods increased with age and educational level (Table 6).
Those who had ever been married as well as those who had
children more often correctly indicated diabetes prevention
methods. The percentage of respondents who were aware that
limited sugar intake and weight reduction in overweight/obese
individuals are diabetes prevention methods was higher among
those who lived in the largest cities (p < 0.05). Respondents
who lived with at least one person more often declared
that a limited intake of sugar is a diabetes prevention
method (p < 0.05). Moreover, those with passive occupational
status more often declared limited sugar intake as a diabetes
prevention method (p < 0.05). Individuals diagnosed with
diabetes or those with a history of diabetes in the family were
more aware of diabetes prevention methods. There were no
differences (p > 0.05) in public awareness of diabetes prevention
methods de-pending on financial status or having a diagnosis
of diabetes.

3.3. Factors associated with respondents’
awareness of diabetes symptoms

Female gender and having higher education were the most
important factors associated (p < 0.05) with a higher level of
awareness of most of the diabetes symptoms (Table 7). Older
respondents were more aware (p < 0.05) that high blood
sugar, polyuria, polydipsia, slow-healing wounds, deterioration
of vision, and chronic fatigue are the symptoms of diabetes
(Table 7). Respondents who lived in cities from 20,000 to
99,999 residents were more likely to indicate unexpected
excessive weight loss, numbness/tingling of hands or feet, and
persistent skin itching as diabetes symptoms. Respondents
who were diagnosed with diabetes were more likely (p <
0.05) to indicate polyuria, polydipsia, unexpected excessive
weight loss, deterioration of vision, and numbness/tingling of
hands or feet as diabetes symptoms. In general, respondents
with a history of diabetes in the family had a higher
level of knowledge of diabetes symptoms (Table 7). In the
multivariable logistic regression model, there was no influence
(p > 0.05) of (1) marital status, (2) having children, (3)
number of household members, (4) occupational status, and
(5) financial situation on the respondents’ awareness of
diabetes symptoms.
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3.4. Factors associated with respondents’
awareness of diabetes risk factors

Females were more likely (p < 0.05) to indicate
overweight/obesity, low physical activity level, unhealthy
diet, and genetic predisposition as diabetes risk factors (Table 8).
Respondents over 40 years were more likely to indicate
overweight/obesity, unhealthy diet, and genetic predisposition
as diabetes risk factors (p < 0.05). Respondents with higher
education were more aware of diabetes risk factors (p <
0.05). Respondents who had children were more likely to
indicate overweight/obesity as a diabetes risk factor (p =
0.04). Respondents who lived alone were less likely to indicate
excessive alcohol consumption as a diabetes risk factor (p =
0.02). Occupationally active individuals were more likely to
indicate excessive alcohol consumption as a diabetes risk factor
(p = 0.03). Respondents with a good financial situation were
more likely to indicate overweight/obesity and an unhealthy
diet as diabetes risk factors. General, respondents with a history
of diabetes in the family had a higher level of knowledge of
diabetes symptoms (Table 8). In the multivariable logistic
regression model, there was no influence (p > 0.05) of the
place of residence and health status (having diabetes) on the
respondents’ awareness of diabetes symptoms.

4. Discussion

To the authors’ best knowledge, this is the most up-to-
date study on the public awareness of diabetes among adults in
Poland. This study revealed a limited level of public awareness
of diabetes. The percentage of respondents who declared a
lack of knowledge or little knowledge about diabetes was more
than double the percentage of respondents who reported having
good or rather good knowledge about this disease. Out of 10
symptoms of diabetes analyzed in this study, just half of them
were correctly indicated by more than 50% of the respondents.
Less than a quarter of respondents were able to point out such
symptoms as increased risk of infections and persistent skin
itching. Most of the respondents were able to correctly point
overweight/obesity, unhealthy diet, and genetic predisposition
as risk factors for diabetes, while excessive alcohol consumption,
arterial hypertension, and being over 40-45 years old were
recognized by less than one-third of respondents. Tobacco use
was the least recognized diabetes risk factor. Respondents were
also able to correctly identify most of the complications caused
by diabetes, as well as preventive measures. Public awareness
of selected aspects of diabetes varied by sociodemographic
factors, of which gender, age, and educational level were the
most important.

According to the review conducted by Gautam and Gupta
knowledge is considered a key element in the control of diabetes
mellitus epidemics (32). However, data on public awareness of
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TABLE 5 Awareness of diabetes complications by sociodemographic factors (n = 1,051).

Diabetes complications - percentage of respondents who answered “yes” by sociodemographic factors

Variable Cardiovascular Kidney damage Vision Limb amputation Diabetic foot Damage to the
diseases problems/loss of nervous system
vision

n (%) P n (%) P n (%) » n (%) P n (%) P n (%) P
Gender
Female 298 (53.2) 0.04 326 (58.2) <0.001 353 (63.0) <0.001 414 (73.9) <0.001 486 (86.8) <0.001 185 (33.0) 0.009
Male 230 (46.8) 222 (45.2) 245 (49.9) 294 (59.9) 353 (71.9) 126 (25.7)
Age (years)
18-29 107 (47.3) 0.5 101 (44.7) 0.01 81(35.8) <0.001 115 (50.9) <0.001 156 (69.0) <0.001 63(27.9) <0.001
30-39 115 (55.0) 98 (46.9) 113 (54.1) 140 (67.0) 155 (74.2) 78 (37.3)
40-49 96 (50.5) 108 (56.8) 114 (60.0) 124 (65.3) 150 (78.9) 50 (26.3)
50-59 104 (51.5) 112 (55.4) 141 (69.8) 161 (79.7) 171 (84.7) 73 (36.1)
60+ 106 (47.3) 129 (57.6) 149 (66.5) 168 (75.0) 207 (92.4) 47 (21.0)
Educational level
Primary 14 (50.0) <0.001 11(39.3) <0.001 9(32.1) <0.001 12 (42.9) <0.001 18 (64.3) <0.001 9(32.1) <0.001
Vocational 40 (36.7) 47 (43.1) 49 (45.0) 65 (59.6) 75 (68.8) 13 (11.9)
Secondary 218 (47.0) 223 (48.1) 253 (54.5) 298 (64.2) 362 (78.0) 124 (26.7)
Higher 256 (56.9) 267 (59.3) 287 (63.8) 333 (74.0) 384 (85.3) 165 (36.7)
Marital status
Single 127 (50.8) 0.8 125 (50.0) 0.8 121 (48.4) 0.004 141 (56.4) <0.001 182 (72.8) 0.002 80 (32.0) 0.8
Married 254 (48.8) 273 (52.5) 311(59.8) 361 (69.4) 421 (81.0) 150 (28.8)
Informal relationship 88 (53.7) 85 (51.8) 89 (54.3) 114 (69.5) 131 (79.9) 48 (29.3)
Divorced/widowed 59 (50.4) 65 (55.6) 77 (65.8) 92 (78.6) 105 (89.7) 33(28.2)
Having children
Yes 325 (50.5) 0.8 342 (53.2) 0.4 403 (62.7) <0.001 467 (72.6) <0.001 542 (84.3) <0.001 184 (28.6) 0.4
No 203 (49.8) 206 (50.5) 195 (47.8) 241 (59.1) 297 (72.8) 127 (31.1)
Place of residence
Rural 166 (49.0) 0.3 148 (43.7) 0.005 171 (50.4) 0.03 206 (60.8) 0.01 243 (71.7) <0.001 87 (25.7) 03
City below 20,000 residents 67 (54.9) 68 (55.7) 68 (55.7) 81 (66.4) 101 (82.8) 42 (34.4)
City from 20,000 to 99,999 residents 127 (53.6) 131 (55.3) 141 (59.5) 162 (68.4) 199 (84.0) 76 (32.1)
City from 100,000 to 499,999 residents 101 (50.5) 111 (55.5) 119 (59.5) 145 (72.5) 163 (81.5) 57 (28.5)
City above 500,000 residents 67 (43.8) 90 (58.8) 99 (64.7) 114 (74.5) 133 (86.9) 49 (32.0)
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TABLE 5 (Continued)

Diabetes complications - percentage of respondents who answered “yes” by sociodemographic factors

Variable Cardiovascular Kidney damage Vision Limb amputation Diabetic foot Damage to the
diseases problems/loss of nervous system
vision

n (%) p n (%) p n (%) 2 n (%) P n (%) 2 n (%) p
Number of household members
1 75 (47.2) 0.4 86 (54.1) 0.6 89 (56.0) 0.8 106 (66.7) 0.8 133 (83.6) 0.2 48 (30.2) 0.9
2 or more 453 (50.8) 462 (51.8) 509 (57.1) 602 (67.5) 706 (79.1) 263 (29.5)
Occupational status
Active 336 (50.7) 0.7 342 (51.6) 0.6 377 (56.9) 0.9 451 (68.0) 0.6 514 (77.5) 0.02 206 (31.1) 0.2
Passive 192 (49.5) 206 (53.1) 221 (57.0) 257 (66.2) 325(83.8) 105 (27.1)
Self-reported financial situation
Good 193 (48.1) 0.4 215 (53.6) 0.5 228 (56.9) 0.9 272 (67.8) 0.6 323 (80.5) 0.8 118 (29.4) 0.9
Moderate 205 (50.5) 203 (50.0) 228 (56.2) 278 (68.5) 324 (79.8) 122 (30.0)
Bad 130 (53.3) 130 (53.3) 142 (58.2) 158 (64.8) 192 (78.7) 71 (29.1)
Having diabetes
Yes 61 (55.5) 0.2 62 (56.4) 0.3 81 (73.6) <0.001 83 (75.5) 0.06 101 (91.8) <0.001 45 (40.9) 0.006
No 467 (49.6) 486 (51.6) 517 (54.9) 625 (66.4) 738 (78.4) 266 (28.3)
History of diabetes in the family
Yes 270 (58.7) <0.001 261 (56.7) 0.008 289 (62.8) <0.001 333(72.4) 0.002 385 (83.7) 0.006 157 (34.1) 0.004
No 258 (43.7) 287 (48.6) 309 (52.3) 375 (63.5) 454 (76.8) 154 (26.1)

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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TABLE 6 Awareness of diabetes prevention methods by sociodemographic factors (n = 1,051).

Diabetes prevention methods - percentage of respondents who answered “yes” by sociodemographic factors

Variable Regular physical Limited intake of Limited Limited alcohol Weight reduction
activity fats in the diet consumption of consumption in overweight or
carbohydrates obese people
(sugars) in the diet
n (%) P n (%) P n (%) P n (%) P n (%) »
Gender
Female 431(77.0) 0.002 330 (58.9) <0.001 459 (82.0) <0.001 267 (47.7) 0.046 450 (80.4) <0.001
Male 336 (68.4) 239 (48.7) 351 (71.5) 204 (41.5) 339(69.0)
Age (years)
18-29 146 (64.6) 0.002 99 (43.8) 0.003 149 (65.9) <0.001 96 (42.5) 0.9 138 (61.1) <0.001
30-39 158 (75.6) 120 (57.4) 162 (77.5) 95 (45.5) 155 (74.2)
40-49 130 (68.4) 97 (51.1) 142 (74.7) 83 (43.7) 136 (71.6)
50-59 155 (76.7) 119 (58.9) 160 (79.2) 94 (46.5) 170 (84.2)
60+ 178 (79.5) 134 (59.8) 197 (87.9) 103 (46.0) 190 (84.8)
Educational level
Primary 18 (64.3) <0.001 12 (42.9) 0.003 18 (64.3) 0.001 6(21.4) <0.001 16 (57.1) <0.001
Vocational 63 (57.8) 50 (45.9) 71 (65.1) 36 (33.0) 69 (63.3)
Secondary 328 (70.7) 235 (50.6) 355 (76.5) 201 (43.3) 344 (74.1)
Higher 358 (79.6) 272 (60.4) 366 (81.3) 228 (50.7) 360 (80.0)
Marital status
Single 174 (69.6) 04 113 (45.2) 0.01 170 (68.0) <0.001 101 (40.4) 0.4 171 (68.4) 0.005
Married 388 (74.6) 296 (56.9) 418 (80.4) 238 (45.8) 399 (76.7)
Informal relationship 116 (70.7) 92 (56.1) 125 (76.2) 75 (45.7) 120 (73.2)
Divorced/widowed 89 (76.1) 68 (58.1) 97 (82.9) 57 (48.7) 99 (84.6)
Having children
Yes 485 (75.4) 0.03 368 (57.2) 0.01 518 (80.6) <0.001 287 (44.6) 0.9 506 (78.7) <0.001
No 282 (69.1) 201 (49.3) 292 (71.6) 184 (45.1) 283 (69.4)
Place of residence
Rural 236 (69.6) 0.5 170 (50.1) 0.2 245 (72.3) 0.002 149 (44.0) 0.8 238 (70.2) 0.02
City below 20,000 residents 91 (74.6) 66 (54.1) 101 (82.8) 59 (48.4) 88 (72.1)
City from 20,000 to 99,999 residents 175 (73.8) 142 (59.9) 187 (78.9) 101 (42.6) 187 (78.9)
City from 100,000 to 499,999 residents 149 (74.5) 110 (55.0) 145 (72.5) 93 (46.5) 149 (74.5)
City above 500,000 residents 116 (75.8) 81(52.9) 132 (86.3) 69 (45.1) 127 (83.0)
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TABLE 6 (Continued)

Diabetes prevention methods - percentage of respondents who answered “yes” by sociodemographic factors

Variable Regular physical Limited intake of Limited Limited alcohol Weight reduction
activity fats in the diet consumption of consumption in overweight or
carbohydrates obese people
(sugars) in the diet

n (%) P n (%) P n (%) P n (%) P n (%) P
Number of household members
1 109 (68.6) 02 72 (45.3) 0.02 122 (76.7) 0.9 61 (38.4) 0.08 119 (74.8) 0.9
2 or more 658 (73.8) 497 (55.7) 688 (77.1) 410 (46.0) 670 (75.1)
Occupational status
Active 472 (71.2) 0.09 359 (54.1) 0.9 493 (74.4) 0.006 305 (46.0) 0.3 489 (73.8) 0.2
Passive 295 (76.0) 210 (54.1) 317 (81.7) 166 (42.8) 300 (77.3)
Self-reported financial situation
Good 295 (73.6) 0.3 219 (54.6) 0.8 318 (79.3) 0.07 186 (46.4) 0.7 305 (76.1) 0.4
Moderate 303 (74.6) 215 (53.0) 317 (78.1) 176 (43.3) 309 (76.1)
Bad 169 (69.3) 135 (55.3) 175 (71.7) 109 (44.7) 175 (71.7)
Having diabetes
Yes 86 (78.2) 02 62 (56.4) 0.6 91 (82.7) 0.1 45 (40.9) 0.4 90 (81.8) 0.08
No 681 (72.4) 507 (53.9) 719 (76.4) 426 (45.3) 699 (74.3)
History of diabetes in the family
Yes 358 (77.8) 0.002 282 (61.3) <0.001 375 (81.5) 0.002 219 (47.6) 0.1 366 (79.6) 0.003
No 409 (69.2) 287 (48.6) 435 (73.6) 252 (42.6) 423 (71.6)

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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TABLE 7 Factors associated with awareness of diabetes symptoms among adults in Poland (n = 1,051)—multivariable logistic regression model.

Factors associated with awareness of diabetes symptoms among adults in Poland

Variable High blood sugar Polyuria Increased thirst or Unexpected Slow-healing
a feeling of dry excessive weight wounds
mouth loss
(polydipsia)
OR P OR 4 OR p OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Gender

Female 1.76 0.001 1.68 <0.001 2.49 <0.001 1.75 <0.001 2.03 <0.001
(1.26-2.47) (1.29-2.20) (1.90-3.26) (1.31-2.34) (1.55-2.67)

Male Reference Refe;rence Reference Reference Reference

Age (years)

18-29 Reference Reference Reference Reference Reference

30-39 1.07 0.9 1.61 0.03 1.14 0.5 0.78 0.3 1.57 0.04
(0.67-1.71) (1.05-2.47) (0.75-1.75) (0.49-1.25) (1.03-2.41)

40-49 1.98 0.02 1.70 0.03 1.48 0.1 0.72 0.2 2.40 <0.001
(1.14-3.45) (1.06-2.73) (0.92-2.38) (0.43-1.22) (1.49-3.86)

50-59 3.06 <0.001 1.86 0.01 1.99 0.006 1.12 0.7 3.43 <0.001
(1.68-5.57) (1.15-3.00) (1.22-3.23) (0.67-1.87) (2.10-5.62)

60+ 3.85 <0.001 1.78 0.04 1.86 0.03 1.20 0.5 3.93 <0.001
(1.91-7.78) (1.03-3.05) (1.08-3.22) (0.68-2.13) (2.25-6.86)

Having higher education

Yes 1.43 0.04 1.45 0.007 1.53 0.002 1.39 0.03 1.23 0.1
(1.02-2.01) (1.11-1.89) (1.16-2.02) (1.04-1.85) (0.93-1.62)

No Reference Reference Reference Reference Reference

Marital status

Single Reference Reference Reference Reference Reference

Married 0.85 0.6 0.75 0.2 0.71 0.1 0.90 0.7 0.95 0.8
(0.49-1.49) (0.47-1.18) (0.44-1.13) (0.54-1.49) (0.59-1.52)

Informal relationship 1.06 0.8 0.74 0.2 0.80 0.3 1.08 0.8 1.21 0.4
(0.62-1.81) (0.46-1.17) (0.51-1.27) (0.66-1.77) (0.77-1.93)

divorced/widowed 1.38 0.4 0.71 0.2 0.54 0.05 0.75 0.4 0.75 0.3
(0.62-3.09) (0.40-1.26) (0.30-1.00) (0.40-1.41) (0.41-1.37)

(Continued)

18 19 DISMOXIS

85£620T'2202'Uand}/6855°0T


https://doi.org/10.3389/fpubh.2022.1029358
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

U11eaH dNaNd Ul SISRUOI4

8T

BJo uISISUOLY

TABLE 7 (Continued)

Factors associated with awareness of diabetes symptoms among adults in Poland

Variable High blood sugar Polyuria Increased thirst or Unexpected Slow-healing
a feeling of dry excessive weight wounds
mouth loss
(polydipsia)
OR p OR 4 OR p OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Having children

Yes 1.01 0.9 0.97 0.9 1.25 0.3 1.22 0.4 1.08 0.7
(0.63-1.63) (0.66-1.42) (0.85-1.83) (0.80-1.85) (0.73-1.59)

No Reference Reference Reference Reference Reference

Place of residence

Rural Reference Reference Reference Reference Reference

City below 20,000 residents 1.18 0.6 1.12 0.6 1.18 0.5 1.02 0.9 0.89 0.6
(0.65-2.12) (0.72-1.73) (0.75-1.85) (0.63-1.65) (0.57-1.40)

City from 20,000 to 99,999 residents 0.69 0.08 1.24 0.2 1.12 0.5 1.55 0.02 1.00 0.9
(0.45-1.05) (0.87-1.77) (0.78-1.61) (1.06-2.27) (0.69-1.43)

City from 100,000 to 499,999 residents 1.00 0.9 1.34 0.1 1.14 0.5 1.23 0.3 091 0.6
(0.61-1.78) (0.92-1.95) (0.78-1.67) (0.82-1.85) (0.62-1.33)

City above 500,000 residents 1.04 0.9 1.48 0.06 1.09 0.7 1.26 0.3 1.16 0.5
(0.61-1.78) (0.98-2.23) (0.72-1.67) (0.81-1.97) (0.76-1.79)

Number of household members

1 0.72 0.2 0.95 0.8 1.36 0.2 1.15 0.6 1.25 0.3
(0.42-1.24) (0.61-1.49) (0.86-2.16) (0.71-1.87) (0.79-1.98)

2 or more Reference Reference Reference Reference Reference

Occupational status

Active 1.15 0.5 1.06 0.7 0.97 0.9 1.19 0.3 1.10 0.6
(0.78-1.70) (0.77-1.45) (0.71-1.34) (0.85-1.68) (0.80-1.52)

Passive Reference Reference Reference Reference Reference

(Continued)
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TABLE 7 (Continued)

Factors associated with awareness of diabetes symptoms among adults in Poland

Variable High blood sugar Polyuria Increased thirst or Unexpected Slow-healing
a feeling of dry excessive weight wounds
mouth loss
(polydipsia)
OR p OR 4 OR P OR p OR p
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
Self-reported financial situation
Good 1.30 0.2 1.30 0.1 0.97 0.8 1.22 0.3 1.40 0.05
(0.85-1.99) (0.93-1.83) (0.68-1.37) (0.85-1.77) (0.99-1.99)
Moderate 1.10 0.7 1.01 0.9 0.99 0.9 091 0.6 1.20 0.3
(0.72-1.67) (0.72-1.41) (0.70-1.40) (0.63-1.32) (0.85-1.70)
Bad Reference Reference Reference Reference Reference
Having diabetes
Yes 1.48 0.2 2.03 0.001 2.29 <0.001 1.89 0.004 1.31 0.3
(0.77-2.86) (1.33-3.1!) (1.41-3.72) (1.22-2.92) (0.83-2.08)
No Reference Reference Reference Reference Reference
History of diabetes in the family
Yes 1.62 0.005 1.50 0.002 1.66 <0.001 1.56 0.002 2.04 <0.001
(1.15-2.28) (1.16-1.95) (1.27-2.17) (1.18-2.06) (1.55-2.68)
No Reference Reference Reference Reference Reference
(Continued)
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TABLE 7 (Continued)

Factors associated with awareness of diabetes symptoms among adults in Poland

Variable Deterioration of Numbness and/or Increased risk of Persistent skin Chronic fatigue,
vision tingling of hands infections itching feeling sleepy
or feet during the day
OR p OR 4 OR p OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Gender

Female 1.32 0.04 0.98 0.9 1.91 <0.001 2.14 <0.001 2.10 <0.001
(1.01-1.72) (0.73-1.33) (1.39-2.64) (1.52-3.01) (1.55-2.84)

Male Reference Reference Reference Reference Reference

Age (years)

18-29 Reference Reference Reference Reference Reference

30-39 1.52 0.05 0.97 0.9 1.27 0.4 0.95 0.9 1.13 0.6
(0.99-2.32) (0.61-1.53) (0.77-2.12) (0.53-1.70) (0.71-1.78)

40-49 1.94 0.006 0.76 0.3 1.06 0.9 1.24 0.5 1.82 0.02
(1.21-3.09) (0.44-1.28) (0.74-2.33) (0.67-2.29) (1.08-3.07)

50-59 2.66 <0.001 0.97 0.9 1.32 0.3 2.07 0.02 2.11 0.007
(1.65-4.29) (0.57-1.63) (0.74-2.33) (1.14-3.75) (1.23-3.62)

60+ 221 0.004 0.59 0.09 1.31 0.4 1.47 0.3 1.37 0.3
(1.29-3.79) (0.32-1.09) (0.69-2.47) (0.75-2.88) (0.75-2.50)

Having higher education

Yes 1.63 <0.001 1.69 <0.001 2.31 <0.001 1.69 0.002 1.28 0.1
(1.25-2.13) (1.25-2.28) (1.68-3.16) (1.22-2.35) (0.95-1.74)

No Reference Reference Reference Reference Reference

Marital status

Single Reference Reference Reference Reference Reference

Married 0.90 0.7 0.68 0.1 1.09 0.8 0.88 0.7 0.84 0.5
(0.60-1.42) (0.41-1.14) (0.62-1.89) (0.49-1.59) (0.50-1.40)

Informal relationship 1.08 0.8 0.93 0.8 0.96 0.9 0.70 0.3 1.00 0.9
(0.68-1.69) (0.57-1.51) (0.55-1.69) (0.38-1.30) (0.61-1.65)

divorced/widowed 0.87 0.6 1.11 0.7 0.71 0.3 0.76 0.4 0.76 0.4
(0.49-1.55) (0.59-2.10) (0.36-1.40) (0.38-1.52) (0.39-1.48)

(Continued)
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TABLE 7 (Continued)

Factors associated with awareness of diabetes symptoms among adults in Poland

Variable Deterioration of Numbness and/or Increased risk of Persistent skin Chronic fatigue,
vision tingling of hands infections itching feeling sleepy
or feet during the day
OR p OR 4 OR P OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Having children

Yes 1.01 0.9 1.01 0.9 1.28 0.4 1.12 0.7 1.26 0.3
(0.69-1.47) (0.66-1.55) (0.75-2.17) (0.69-1.81) (0.82-1.92)

No Reference Reference Reference Reference Reference

Place of residence

Rural Reference Reference Reference Reference Reference

City below 20,000 residents 0.93 0.8 0.90 0.7 1.18 0.6 1.50 0.1 0.90 0.7
(0.60-1.45) (0.54-1.52) (0.69-2.01) (0.88-2.56) (0.55-1.49)

City from 20,000 to 99,999 residents 1.04 0.8 1.63 0.02 1.50 0.06 1.69 0.02 1.14 0.5
(0.73-1.49) (1.10-2.42) (0.98-2.31) (1.09-2.62) (0.76-1.71)

City from 100,000 to 499,999 residents 1.08 0.7 1.13 0.6 1.74 0.01 1.13 0.6 0.91 0.7
(0.75-1.57) (0.73-1.74) (1.12-2.70) (0.69-1.83) (0.60-1.39)

City above 500,000 residents 0.86 0.5 1.95 0.004 1.56 0.08 1.23 0.4 1.23 0.4
(0.57-1.30) (1.24-3.05) (0.96-2.54) (0.73-2.07) (0.76-1.98)

Number of household members

1 0.93 0.7 0.88 0.6 1.28 0.4 1.25 0.4 1.20 0.5
(0.60-1.45) (0.54-1.43) (0.75-2.17) (0.72-2.16) (0.72-1.98)

2 or more Reference Reference Reference Reference Reference

Occupational status

Active 1.08 0.6 0.88 0.5 1.04 0.8 0.94 0.7 0.85 0.4
(0.79-1.47) (0.62-1.25) (0.71-1.52) (0.63-1.38) (0.59-1.22)

Passive Reference Reference Reference Reference Reference

(Continued)
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TABLE 7 (Continued)

Factors associated with awareness of diabetes symptoms among adults in Poland

18 19 DISMOXIS

Variable Deterioration of Numbness and/or Increased risk of Persistent skin Chronic fatigue,
vision tingling of hands infections itching feeling sleepy
or feet during the day
OR ?P OR p OR ?P OR p OR P
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
Self-reported financial situation
Good 1.25 0.2 1.09 0.7 1.12 0.6 0.83 0.4 1.33 0.1
(0.89-1.76) (0.74-1.61) (0.74-1.70) (0.54-1.27) (0.91-1.94)
Moderate 1.20 0.3 1.17 0.4 1.16 0.5 0.89 0.6 1.30 0.2
(0.86-1.68) (0.80-1.71) (0.78-1.75) (0.59-1.34) (0.89-1.90)
Bad Reference Reference Reference Reference Reference
Having diabetes
Yes 2.52 <0.001 243 <0.001 1.18 0.5 1.26 0.4 0.92 0.7
(1.59-4.00) (1.55-3.81) (0.72-1.94) (0.77-2.08) (0.56-1.51)
No Reference Reference Reference Reference Reference
History of diabetes in the family
Yes 1.84 <0.001 1.72 <0.001 1.50 0.009 1.38 0.5 1.91 <0.001
(1.42-2.39) (1.29-2.31) (1.11-2.04) (1.00-1.91) (1.40-2.60)
No Reference Reference Reference Reference Reference

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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TABLE 8 Factors associated with awareness of risk factors for diabetes among adults in Poland (n = 1,051)—multivariable logistic regression model.

Factors associated with awareness of risk factors for diabetes among adults in Poland

Variable Excessive alcohol Smoking Overweight/obesity Low physical Unbhealthy diet Genetic
consumption cigarettes/tobacco activity level Predisposition
OR p OR p OR p OR p OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Gender

Female 0.91 0.5 1.26 0.1 1.50 0.02 1.57 <0.001 1.94 <0.001 3.11 <0.001
(0.69-1.20) (0.93-1.72) (1.07-2.09) (1.20-2.06) (1.44-2.62) (2.31-4.18)

Male Reference Reference Reference Reference Reference Reference

Age (years)

18-29 Reference Reference Reference Reference Reference Reference

30-39 1.24 0.3 0.75 0.3 1.24 0.4 1.22 0.4 1.37 0.2 1.36 0.2
(0.80-1.92) (0.45-1.23) (0.76-2.01) (0.79-1.88) (0.86-2.17) (0.86-2.13)

40-49 1.18 0.5 0.85 0.6 1.80 0.04 0.90 0.6 1.66 0.05 1.74 0.03
(0.73-1.92) (0.50-1.45) (1.04-3.12) (0.56-1.43) (0.99-2.77) (1.05-2.87)

50-59 113 0.6 0.98 0.9 5.03 <0.001 1.48 0.1 1.86 0.02 2.85 <0.001
(0.69-1.86) (0.57-1.67) (2.63-9.60) (0.91-2.39) (1.10-3.15) (1.67-4.86)

60+ 1.02 0.9 0.68 0.2 2.39 0.01 1.09 0.8 2.12 0.02 1.99 0.02
(0.57-1.80) (0.36-1.27) (1.22-4.71) (0.63-1.88) (1.14-3.92) (1.10-3.60)

Having higher education

Yes 1.24 0.1 1.78 <0.001 2.58 <0.001 2.19 <0.001 1.66 0.001 1.44 0.02
(0.94-1.64) (1.31-2.43) (1.80-3.70) (1.66-2.88) (1.22-2.26) (1.07-1.94)

No Reference Reference Reference Reference Reference Reference

Marital status

Single Reference Reference Reference Reference Reference Reference

Married 0.86 0.5 1.06 0.8 0.40 0.001 0.95 0.8 0.52 0.01 0.92 0.8
(0.53-1.40) (0.62-1.83) (0.22-0.70) (0.59-1.51) (0.31-0.88) (0.56-1.53)

Informal relationship 1.08 0.7 1.11 0.7 0.81 0.4 1.02 0.9 0.88 0.6 1.08 0.8
(0.68-1.73) (0.65-1.89) (0.47-1.40) (0.64-1.62) (0.53-1.47) (0.66-1.76)

divorced/widowed 1.21 0.5 0.81 0.6 0.53 0.1 1.08 0.8 0.83 0.6 0.78 0.4
(0.65-2.26) (0.40-1.64) (0.25-1.13) (0.60-1.94) (0.42-1.64) (0.40-1.49)

Having children

Yes 1.03 0.9 1.36 0.2 1.61 0.04 1.03 0.9 1.51 0.05 0.98 0.9
(0.69-1.54) (0.87-2.14) (1.02-2.55) (0.70-1.51) (0.99-2.29) (0.65-1.49)

No Reference Reference Reference Reference Reference Reference
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TABLE 8 (Continued)

Factors associated with awareness of risk factors for diabetes among adults in Poland

Variable Excessive alcohol Smoking Overweight/obesity Low physical Unhealthy diet Genetic
consumption cigarettes/tobacco activity level Predisposition
OR p OR p OR p OR p OR p OR p

(95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Place of residence

Rural Reference Reference Reference Reference Reference Reference

City below 20,000 residents 1.33 0.2 1.22 0.4 0.81 0.4 0.96 0.9 0.74 0.2 0.99 0.9
(0.85-2.08) (0.75-2.00) (0.47-1.40) (0.61-1.50) (0.45-1.21) (0.62-1.62)

City from 20,000 to 99,999 residents 0.95 0.8 0.84 0.4 0.81 0.3 1.06 0.8 0.96 0.8 1.34 0.2
(0.65-1.38) (0.55-1.29) (0.53-1.25) (0.74-1.52) (0.64-1.43) (0.91-1.98)

City from 100,000 to 499,999 residents 1.04 0.9 0.98 0.9 1.04 0.9 1.21 0.3 0.75 0.2 1.03 0.9
(0.70-1.54) (0.63-1.52) (0.64-1.67) (0.83-1.77) (0.49-1.14) (0.69-1.55)

City above 500,000 residents 1.16 0.5 1.32 0.2 1.30 0.4 1.32 0.2 1.03 0.9 1.60 0.05
(0.75-1.78) (0.83-2.11) (0.75-2.26) (0.86-2.02) (0.64-1.67) (0.99-2.57)

Number of household members

1 0.55 0.02 0.82 0.5 0.65 0.1 0.70 0.1 0.60 0.05 1.05 0.8
(0.39-0.90) (0.47-1.42) (0.37-1.13) (0.45-1.10) (0.37-1.00) (0.64-1.72)

2 or more Reference Reference Reference Reference Reference Reference

Occupational status

Active 1.45 0.03 1.27 0.2 0.75 0.2 0.93 0.6 0.78 0.2 0.85 0.4
(1.04-2.03) (0.87-1.84) (0.50-1.12) (0.67-1.28) (0.55-1.12) (0.60-1.21)

Passive Reference Reference Reference Reference Reference Reference

Self-reported financial situation

Good 0.91 0.6 0.68 0.047 1.67 0.02 091 0.6 1.57 0.02 1.22 0.3
(0.64-1.30) (0.45-0.99) (1.09-2.54) (0.64-1.29) (1.07-2.31) (0.84-1.78)

Moderate 0.87 0.5 0.97 0.9 1.34 0.2 0.89 0.5 1.03 0.9 0.97 0.9
(0.61-1.24) (0.67-1.43) (0.89-2.02) (0.63-1.25) (0.71-1.49) (0.67-1.40)

Bad Reference Reference Reference Reference Reference Reference

Having diabetes

Yes 1.07 0.8 0.70 0.2 1.83 0.07 1.45 0.1 1.19 0.5 1.18 0.5
(0.68-1.69) (0.41-1.20) (0.96-3.47) (0.92-2.29) (0.71-2.00) (0.72-1.94)

No Reference Reference Reference Reference Reference Reference

History of diabetes in the family

Yes 1.44 0.01 1.18 0.3 1.32 0.1 1.75 <0.001 1.60 0.003 2.08 <0.001
(1.09-1.89) (0.87-1.60) (0.94-1.84) (1.33-2.29) (1.18-2.17) (1.54-2.80)

No Reference Reference Reference Reference Reference Reference

The bold values present results that meet the statistical significance requirement set at p < 0.05.
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diabetes are limited (33-36). Most recently published articles
refer to studies conducted in developing countries such as
India (33), Pakistan (34), Jordan (35), and Kenya (36). In
contrary to this study, the abovementioned studies were carried
out among respondents already diagnosed with diabetes or
healthcare workers — not the general population (33-36). In
Poland, the most recent available study on public awareness of
diabetes was conducted in 2017 by Sobierajski (37). According
to a 2017 study, general knowledge about risk factors, symptoms,
and complications of diabetes in Poland was low. In 2017, only
two (high blood sugar level, feeling sleepy) out of 16 symptoms
of diabetes analyzed in the study, two out of 18 complications
(diabetic coma, diabetic foot), and one out of 12 risk factors
(overweight/obesity) were correctly identified by more than a
half of respondents (37). When compared to 2017, findings from
our study suggest that the level of public awareness of diabetes
in Poland has increased. Nevertheless, significant gaps in public
awareness of diabetes in Poland still exist, especially related to
awareness of diabetes risk factors.

Awareness of symptoms of diabetes is crucial to early
detection of the disease. However, the current study revealed
a low level of awareness of major symptoms of diabetes in the
general population in Poland. High blood glucose remained the
most recognizable symptom of diabetes, as was pointed out by
over 80% of respondents. This is a significant change compared
to the 2017 study by Sobierajski (37) in which this symptom
was identified by 56.5% of respondents. Other symptoms were
indicated by a comparable percentage of respondents in 2017
and the current study. High blood glucose was also the most
recognized symptom of diabetes indicated in studies carried out
in developing countries (33-36). In this study, older respondents
(aged 50 and over) were over three times more likely than
younger respondents to indicate high blood glucose as a
symptom of diabetes. Better knowledge of disease symptoms
among older people is contrary to a study by Serensen et al., who
observed a decreasing health literacy with the age (38).

In this study, females, those with higher education,
respondents diagnosed with diabetes as well as those with a
history of diabetes in the family were more likely to correctly
indicate symptoms of diabetes. This observation is in line with
the study by Dos Santos et al. (39) (gender differences), and Kim
et al. (40), who reported gender and educational differences in
the level of public knowledge of diabetes. In this study, marital
status, self-reported financial situation, and occupational status
had no significant influence on public awareness of symptoms of
diabetes. This is contrary to findings by Duplaga, who identified
that health literacy in Poland was related to age, marital and
vocational status (41).

A healthy lifestyle pattern is a well-known factor associated
with decreased risk for diabetes, especially type 2 diabetes
(42). Our study showed that knowledge about risk factors of
diabetes in Poland is insufficient and unevenly distributed. Most
of the respondents were able to point out overweight/obesity,
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unhealthy diet, and genetic predisposition as diabetes risk
factors. Females and respondents over 40 years were significantly
(up to three times) more likely to indicate these risk factors than
other respondents. Having a higher education also influenced
the public awareness of risk factors of diabetes (except for
excessive alcohol consumption). As over 25% of Poles aged 15
and over are daily smokers and alcohol dependency remains one
of the key problems in Poland, the public awareness of tobacco
and alcohol use as a risk factor for diabetes is very limited (28).

Out of 11 different factors analyzed in this study, the number
of household members, occupational status, and history of
diabetes in the family were significantly associated with a higher
level of awareness of excessive alcohol consumption as a diabetes
risk factor. The number of household members and educational
level were the only factors significantly associated with a higher
level of awareness of tobacco smoking as a diabetes risk factor.
In this study, a high level of awareness of overweight/obesity
and unhealthy diet as a risk factor for diabetes may result from
extensive campaigns on di-et-related diseases that were carried
out in Poland in recent years (43). We can hypothesize that
a low level of awareness of alcohol and tobacco consumption
as a risk factor for diabetes may result from a relatively low
number of educational campaigns on diabetes risk factors or its
limited effectiveness. Particular attention should be paid to males
who are at higher risk of substance use and presented a lower
level of aware-ness of diabetes risk factors, especially alcohol and
tobacco use.

Findings from this study on awareness of diabetes
prevention methods reflect the knowledge of respondents
about its risk factors. The most recognized diabetes prevention
methods were limited consumption of carbohydrates (sugars) in
the diet, weight reduction, and regular physical activity. A higher
level of awareness of diabetes prevention methods was associated
with higher age and educational level, as well as being married
and having children.

It is believed that effective diabetes education can minimize
the risk of long-term diabetes complications (44). Findings
from this study show that only the most visible complications
of this disease (diabetes foot, limb amputation) were widely
recognized by adults in Poland. This finding corresponds
with a high rate of lower limb amputations performed in
Poland (approx. 7-8 thousand each year) of which over
a half is performed in diabetic patients (1.7 per 1,000
patients diagnosed with diabetes) (45). This study showed
a low level of awareness of diabetes-related nephropathy or
neuropathy among adults in Poland. This finding underlines
the need to increase the level of public awareness of long-
term diabetes-related complications, especially those which
do not show any visible symptoms for many years. As
in the case of risk factors, symptoms, and prevention
methods, awareness of diabetes-related complications was
significantly associated with female gender, older age, and higher
education level.
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Out of 11 sociodemographic factors analyzed in this study,
gender and education-al level were the most important factors
significantly associated with a higher level of general knowledge
on diabetes. In this study older age was associated with better
knowledge about the disease which is contrary to the study
by Serensen et al. (38). Findings from this study also showed,
that having a person with diabetes in the family leads to a
better understanding of this condition. We can hypnotize that
this is due to a specific character of diabetes - as a chronic
disease, that manifests in older age and the patient often requires
family support and engagement in disease management. These
may supplement, but should not substitute a proper diabetic
education, that should be provided as a part of a public health
intervention on diabetes. In this study, diagnosis of diabetes
had a limited impact on the level of knowledge on diabetes
(two out of six questions on complications and none of the
questions on prevention methods), so we can hypothesize that
the effectiveness of currently available educational activities
targeted to patients with diabetes is limited and requires
further improvements.

This study has numerous practical implications for public
health interventions in Poland. It reveals an insufficient level
of public awareness of diabetes, its risk factors, symptoms, and
complications, as well as available preventive methods. This
finding underlines a need to conduct a nationwide educational
campaign on diabetes. Personalized communication should
be targeted to younger individuals as well as males without
higher education, as these groups were identified as those
with the lowest level of awareness of diabetes. Moreover, this
study indicates poor quality of education for patients already
diagnosed with diabetes in Poland. General practitioners as well
as internal medicine specialists and diabetologists should be
actively involved in educational activities targeted to patients at
higher risk of diabetes. Findings from this study also underline
the positive influence of having a family member with diabetes
on the level of awareness of diabetes among other family
members. The COVID-19 pandemic has a negative impact on
diabetes care in Poland (13, 46), so public health interventions
aimed to increase the level of public awareness of diabetes are
needed to reduce the diabetes burden in Poland. Further studies
should analyze the impact of the health system and diabetes
education provided by healthcare workers on public awareness
of diabetes.

This study has some limitations. The study was carried
out using the CAWI re-search method, which excludes the
direct interaction of the interviewer with the respondent (e.g.,
the ability to assess the competencies of the respondents, and
her/his ability to understand the questions asked). The study
questionnaire was limited to the most prevalent symptoms, risk
factors, and complications. History of diabetes (both diagnosed
by a doctor and diabetes in the family) was self-declared, and
medical records were not verified due to the study design.
Moreover, this research method includes only subjects who have
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internet access (though more than 92% of households in Poland
now have internet access) (47). Nevertheless, this is the most
comprehensive and up-to-date study on public knowledge and
awareness of diabetes that was carried out among adults in
Poland, after the COVID-19 pandemic outbreak.

5. Conclusions

This study demonstrated insufficient public awareness of
diabetes among adults in Poland. Gender and educational level
were the most important factors significantly associated with
the awareness of the selected aspects of diabetes, while self-
reported financial situation and place of residence had none
or marginal influence. Moreover, the current study indicated
significant gaps in the knowledge about risk factors for diabetes
and its complications, as well as methods to prevent them.
The presented data manifest the importance of adopting a
comprehensive education strategy regarding diabetes in Poland.
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