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I Abstract
Objective. The aim of this study was to compare the impact of type 2 diabetes on quality of life (QoL), taking into account
gender differences in relation to individual domains of Diabetes-Related Quality of Life Audit (ADDQol) in adult men and
women in Poland, the Czech Republic and Republic of Slovakia.
Materials and method. The participants were 608 patients from the three countries, of whom 278 were women and 330
men with type 2 diabetes mellitus. The tool used was the Audit of Diabetes-Dependent Quality of Life (ADDQoL).
Results. The overall average QoL was slightly higher in men than in women. In ADDQol scores, mean weighted impact
scores were negative for all domains. The domain which was the most affected by type 2 diabetes in both men and women
from all three countries was the ‘freedom to eat’, while the ‘living conditions’ domain was the least affected. Diabetes had a
slightly negative average weighted impact on most men and women - AWI<-3.0. Except for the different AWI scores in men
with type 2 diabetes depending on their education, neither men nor women revealed any significant changes in terms of
the impact of education, residence, marital status, smoking, hypertension, or taking anti-hypertensive drugs.
Conclusions. Type 2 diabetes mellitus negatively affects all the domains of life, in both men and women in all three countries;

however, this impact is insignificant. The participants assessed their quality of life as good and very good.
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INTRODUCTION

Diabetes mellitus (DM), as a group of metabolic syndromes
characterized by hyperglycaemia due to a defect in the
secretion and/or activity of insulin [1], is a major global health
threat. Unfortunately, diabetes leads to serious complications
which might result in disability or even death. Diabetes is
a concern for 463 million people globally and 60 million
in Europe. In European countries, it affects 8.9% of the
population aged between 20-79 years. In this population,
type 2 diabetes accounts for 90% of all cases. The prevalence
of diabetes increases with age, and it is estimated that there
are more cases in the group of women in the population
of DM patients, which may be related to their average life
expectancy [2].

Diabetes mellitus requires specialized management in
terms of education, therapy and self-care [3]. Restrictions
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related to compliance with therapy rules based on diet,
regular use of medications or insulin therapy, and optimal
physical activity combined with blood glucose measurements,
can result [4] in a negative impact of diabetes on the quality
of life in patients [5].

Gender differences are an important factor in the
assessment of the health-dependent quality of life because
gender plays a major role in decisions concerning health, as
well as in the perception of health in different countries and
cultures [6]. Poland, the Czech Republic, and Republic of
Slovakia are neighboring countries with similar economic
status and cultural behaviour patterns, which is why it was
decided to conduct this type of assessment in these countries.

In the literature, there are reports concerning gender
differences in the perception of the quality of life with
respect to selected population samples [6] or comorbidities:
cardiovascular [7], HIV [8], or chronic diseases in relation
to mental state [9], but studies on gender differences in the
perception of the diabetes-dependent quality of life are
scarce [10].
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OBJECTIVE

The aim of the study was to compare the impact of type 2
diabetes mellitus (T2DM) on the quality of life (QoL), taking
into account gender differences in relation to individual
domains of the Audit of Diabetes-Dependent Quality of
Life (ADDQoL), and relationships between QoL, selected
socio-demographic factors or clinical parameters in adult
men and women with diabetes in Poland, the Czech Republic
and Republic of Slovakia.

MATERIALS AND METHOD

This observational-correlational study was conducted
between May 2016 - August 2019 among T2DM patients
treated at specialized diabetes clinics in Poland, Slovakia,
and the Czech Republic. The study procedure followed the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) recommendations. A total of 660
patients participated in the study, 220 from each country. The
participants were enrolled for the study based on the following
inclusion criteria: type 2 diabetes mellitus, age over 18 years,
duration of the disease longer than five years, no cognitive
impairment, the possibility to independently complete the
questionnaire, and informed consent to participate in the study.

Due to the incompleteness of some of the questionnaires
and patients resigning in the course of the study, the number
of patients who were eventually enrolled was 608. There
were 100 women and 114 men from Poland, 82 women and
114 men from the Czech Republic, and 96 women and 102
men from Slovakia. The duration of the disease was: for
Polish women 5.64+2.35 years, Polish men 6+2.92 years,
Czech women 5.43+2 years, Czech men 5.32+2.66 years,
Slovak women 5.92+1.7 years and Slovak men 6.08+2.67
years. Socio-demographic data, such as age, gender, place of
residence, education, marital status, professional activity; and
clinical data, such as body weight, comorbidities, duration of
DM, complications of DM, and medications, were obtained
from patients’ medical records. Diabetes complications and
comorbidities were included only if confirmed by a specialist.

Before the start of the study, each patient was informed
about its purpose. Each patient then completed the Audit of
diabetes-dependent QoL (ADDQoL) questionnaire. The time
needed for survey completion was 20-30 minutes. According
to the data of the Polish National Health Fund (NFZ) and
the Diabetes-Coalition in Poland, there are ca. 3.5 million
patients with DM in Poland, which accounts for 9% of the
total population. Type 2 diabetes has been diagnosed in 2
million people, which is 6% of the population. Considering
that 6% of the Polish population has type 2 DM [11], with
the maximum permissible error of 3% and confidence level
of 90%, the minimum sample size can be estimated as 163
patients. For the Czech Republic, with a population of
10,650,00, with a stratum weight of 7.38% [12], a confidence
level of 95%, and an estimation error of 4%, the minimum
sample would be 164 patients. For Slovakia, with a population
of 5,450,000, a stratum weight of 5.85% [13] confidence of
95%, and estimation error of 4%, the minimum sample
would be 132 patients. Eventually, 214 participants from
Poland, 196 from the Czech Republic, and 198 from Slovakia
were qualified for the study; therefore, the sample size was
considered representative.

Instrument. The Audit of Diabetes-Dependent Quality of
Life (ADDQOL) consists of 2 overview items; one of them
measures generic overall QoL and the remaining 19 items
are concerned with the impact of diabetes on specific aspects
of life. The 19 life domains are as follows: leisure activities,
workinglife, local or long-distance journeys, holidays, physical
health, family life, friendships and social life, close personal
relationships, sex life, physical appearance, self-confidence,
motivation to achieve things, people’s reactions, feelings about
the future, financial situation, living conditions, dependence
on others, freedom to eat, and freedom to drink. With respect
to these 19 domains, the respondents are asked to evaluate
how their life would be if they did not have diabetes. The scales
range from -3 to +1 for 19 life domains (impact rating) and
from 0 to +3 for attributed importance (importance rating).
A weighted score for each domain is calculated as a multiplier
of impact rating and importance rating (ranging from -9
to +3). Lower scores reflect poorer QoL. Finally, the average
weighted impact score (ADDQOL score) is calculated for the
entire scale across all applicable domains [14, 15].

The study in Poland relied on the Polish language version
of the ADDQoL, as its psychometric properties, determined
earlier, indicate that it is a reliable tool for the assessment of
QoL in Polish adults with TIDM or T2DM [16]. Validation
in the respective countries also confirmed the utility of the
instrument for the evaluation of patients with T2DM in
Slovakia and the Czech Republic [17]. The instrument is
characterized by high consistency and reliability coeflicients
for all 3 countries. Cronbach’s alpha values were 0.928 for
Poland, 0.936 for the Czech Republic, and 0.932 for Slovakia.

The analysis was performed in the R programme, version
3.6.2 [18]. The level of statistical significance assumed in
all the calculations was a = 0.05. The mean value and the
standard deviation were calculated for the quantitative data.
The Mann-Whitney U test was used to compare 2 independent
groups characterized by non-normal distributions. The
normality of distributions was verified using the Shapiro-
Wilk test. The Chi-square test or the Yates-corrected Chi-
square test was used to verify the occurrence of correlations
between the analyzed variables. The reliability of the scale
was determined by calculating Cronbach’s alpha coefficient.
Alogistic regression model was created in order to determine
the risk factors for the occurrence of lower AWI values
(higher negative impact of diabetes on the QoL).

Ethical Considerations. The study was approved by the
Bioethics Committee of the Beskidy Regional Chamber of
Physicians in Bielsko Biata, Poland, on 11 February 2016
(Approval No. 2016/02/ 11/1), and the Bioethics Committee
of the Wroctaw Medical University (No. 621/2017). All
participants were informed about the content of the study and
gave their informed consent to participate. The study protocol
was prepared in accordance with the Helsinki Declaration.

RESULTS

The characteristics of the men and women by country are
presented in Table 1. In the female group, the overall quality
of life was slightly higher in Czech women (3.45+1.07) than in
Slovakian (3.44+1.02) and Polish (3.33+0.95) women. In the
male group, the overall quality of life was slightly higher in
Slovak men (3.51+£0.94) than in Polish (3.47+0.89) and Czech
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Table 1. Characteristics of studied patients

Poland Czech Republic Slovakia
Parameter p
Female (N=100) Male (N=114) Female (N=82) Male (N=114) Female (N=96) Male (N=102)
mean+SD 6145820 61614731 p=0774 58714646  59.48+738 p=0767 58314627  59.26+7.67  p=0.942
Age [years] median 61.5 62 61 58 61 61
quartiles 54-65 58-65 52-65 56-62 52-65 58-62
mean+SD 25344486  2692+438 p=0.002*% 2661+293  27.06x431 p=0781  2573+224  24.85+2.85 p=0.005*
BMI [kg/m?] median 24.45 276 24.84 2525 24.84 23.89
quartiles 2343-2833  24.49-28.91 24392873 2271-296 24152873 22.71-27.56
Diabetes mean+SD 5.64+2.35 6:2.92 p=0636 5432 5324266  p=0279  592+17 608267  p=0459
duration median 6 6 6 5 7 6
[years] quartiles 4-7 4-8 4-7 3-6 4-7 4-8
Clucose mean+SD 149.94+66.68  158.17445.14 p=0.023* 1523443959 159.38+42.94 p=0.135 147.54%31.14 15443+44.11 p=0.184
fasting median 132 143 132 145 132 145
(mg/dL] quartiles 121-148 123.25-1885 121-189 124-201 121-189 121-187
mean+SD 7.26+0.8 784091  p<0.001*  7.11+1.02  844+138 p<0.001*  6.96+0.91 845+1.54  p<0.001*
HbATC [9%] median 7.1 78 6.8 8.9 68 8.9
quartiles 6.8-8 7.2-828 6.1-8.1 7.2-97 6.1-8.1 6.8-9.7
Vo‘;rlt:s:;' or 30(30.00%)  65(57.02%) p<0.001* 30(36.59%)  56(49.12%) p=0.16  34(3542%)  53(51.96%) p=0.047*
Education Pre-university 52(52.00%) 32 (28.07%) 45(54.88%) 47 (41.23%) 55(57.29%) 46 (45.10%)
Higher 18(1800%) 17 (14.91%) 7(854%)  11(9.65%) 7(7.29%) 3 (2.94%)
Place of Rural 35(35.00%)  39(3421%) p=0715 38(4634%) 50 (4386%) p=0.842  70(72.92%)  53(51.96%) p=0.004*
residence Urban 64 (64.00%) 75 (65.79%) 44.(5366%) 64 (56.14%) 26/(27.08%) 49 (48.04%)
Marital Notin relationship 1 (1.00%) 0(0.00%) 0(0.00%)  50(43.86%) p<0.001*  1(1.04%)  53(51.96%) p<0.001*
status Inrelationship ~ 23(23.00%)  45(39.47%) p=001* 82(100.00%) 64 (56.14%) 95(98.96%) 49 (48.04%)
Professional  Currentlyworking 75 (75.00%) 69 (60.53%) 32(30.02%)  64(56.14%) p=0.026% 26 (27.08%) 49 (48.04%) p=0.004*
activity Not working 2(2.00%) 0(0.00%) 50 (60.98%) 50 (43.86%) 70(72.92%) 53 (51.96%)
Never 29(29.00%)  35(30.70%) p=0.903  57(69.51%)  44(38.60%) p<0.001* 76(79.17%)  58(56.86%) p<0.001*
Smoking Past 71(71.00%) 79 (69.30%) 6(732%)  34(29.82%) 101.04%)  33(32.35%)
Present 65(65.00%)  19(16.67%) p<0.001* 19(23.17%) 36 (31.58%) 19(19.79%)  11(10.78%)
Drinking 18(1800%) 31 (27.19%) 6(732%)  57(50.00%) p<0.001*  0(0.00%)  34(3333%) p<0.001*
Alcohel Not drinking 17(17.00%) 62 (54.39%) 76(92.68%) 57 (50.00%) 96 (100.00%) 68 (66.67%)
C”ﬁ:gj:er" 0(0.00%) 2(1.75%) 30(36.59%) 27 (23.68%) p=0.026* 34(3542%)  29(2843%) p=0201
Comorbidi. __Hypertension 9.(9.00%) 67(58.77%) p<0.001% 75(91.46%) 108 (94.74%) p=0.083  89(92.71%) 102(100.00%)  p=1
ties Heart failure 91(91.00%) 47 (41.23%) 6(732%)  35(30.70%) p<0.001*  0(0.00%)  42(41.18%) p<0.001*
Renal failure 24(24.00%)  40(3509%) p=0.124  6(7.32%)  28(2456%) p=0.007*  1(1.04%)  33(32.35%) p<0.001*
Eye diseases 72(72.00%) 100 (87.72%) p=0.002% 37 (45.12%)  34(29.82%) p=0.011%* 52(54.17%)  38(37.25%) p=0.005*
Oral antidiabetic 25 (25.00%)  20(17.54%)  p=02  38(46.34%)  39(3421%) p=0.117 37 (38.54%)  22(21.57%) p=0.014*
Insulin 10(1000%)  26(2281%) p=0024* 26(31.71%)  95(83.33%) p<0.001* 27(28.12%)  94(92.16%) p<0.001*
Prugs Antihypertensive  38(38.00%)  31(27.19%) p=0.087  56(68.29%) 108 (94.74%) p<0.001* 70(72.92%) 102 (100.00%) p<0.001%
Statins 44(4400%)  36(31.58%) p=0.083  31(37.80%)  22(1930%) p=0007* 53(5521%)  22(21.57%) p<0.001*
Retinopathy 56(56.00%)  92(80.70%) p<0.001%* 56 (68.29%)  40(35.09%) p<0.001* 71(73.96%)  38(37.25%) p<0.001%
Compli- Nephropathy 73(73.00%)  97(85.09%) p=0.044*  6(7.32%) 7(6.14%)  p=0944  1(1.04%) 10(9.80%)  p=0.001*
Z?atfe:: ' Polyneuropathy 34 (34.00%)  39(3421%)  p=1 6(732%)  42(36.84%) p<0001*  1(1.04%)  52(50.98%) p<0.001*
Diabetic foot 45(4500%)  32(2807%) p=0.014*  6(7.32%)  35(30.70%) p<0.001*  0(0.00%) 42 (41.18%) p<0.001*

p - Mann-Whitney test for quantitative variables, chi-squared or Fisher’s exact test for qualitative variables.
* Statistically significant (p<0.05).
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(3.3240.81) men. It can be noted that the generally perceived
quality oflife in the study group is higher in men than in women.

The average score for the item ‘IfI did not have diabetes, my
quality of life would be ..." was slightly higher in the group
of Polish women (2.66+0.93) than in Slovak (2.57+0.86) and
Czech (2.4940.96) women. In the male group, it was the highest
for Poles (2.64+0.9), then for Czechs and Slovaks (2.62+0.92).

In general, women from all three countries assessed their
quality of life as good and very good: 64% of Polish, 55.15%
of Slovak, and 50% of Czech women. Only one woman from
Poland assessed her quality of life as excellent. Men similarly
assessed their overall quality of life as good and very good:
65.79% of Polish, 55.88% of Slovak, and 53.51% of Czech men.
It can be noted that the quality of life received the highest
scores from Polish patients, both men and women.

When responding to the item ‘If I did not have diabetes,
my quality of life would be ...’, women in all three countries
claimed that it would be better — 85.42% of Slovak, 84.15%
of Czech, and 81% of Polish women. Again, only one woman
from Poland claimed that her quality of life would be worse
without diabetes. Men also claimed that their quality of
life would be better — 84.32% of Slovak, 81.58% of Polish,
and 81.57 % of Czech men. There were also no significant
differences between women from Poland, the Czech Republic,
and Slovakia, and between men from Poland, the Czech
Republic, and Slovakia (p-value>0.05 in both cases) (Tab. 2).

Weighted impact score. Table 3 presents weighted impact
scores by gender for each country. In the study group,
weighted scores were negative for all the domains. In all three
groups of women, the lowest scores were given to ‘freedom
to eat’, and were: —4.15 £ 2.7 for Polish, -4.17 + 2.,53 for
Czech, and -4.06 + 2.26 for Slovak women. Similarly, in the

Table 2. General quality of life of men and women and with diabetes

male group, the lowest scores were given to ‘freedom to eat’,
but in a different order: -4.32 + 2.7 for Polish, -4.31+2.61 for
Slovak, and 4.1542.47 for Czech men (Tab. 3). This means
that these aspects of life were the most affected by diabetes.

Ranks. In all the study groups of women, the domain on
which DM had the highest impact was the patients’ ‘freedom
to eat’. For Poles, the second-most affected sphere was
‘feelings about the future’, and for Czech and Slovak women
it was ‘freedom to drink’. The third most affected domain
for Polish women was their ‘working life’, while for Czech
and Slovak women - ‘feelings about the future’. Also, for all
the male participants, it was ‘freedom to eat’ that was the
most affected by DM. The second-most affected domain
for Poles and Czechs was ‘feelings about the future’, while
for Slovaks - ‘freedom to drink’. The third-most affected
area for Poles and Czechs was ‘freedom to drink’, and for
Slovaks - ‘feelings about the future’ (Tab. 4). The least affected
domains of life in all of the groups of men and women were
‘living conditions’, followed by ‘people’s reactions’ for Polish
and Czech men and women, and Slovak men, and ‘leisure
activities’ for Slovak women (Tab. 4). The impact of diabetes
on ‘sex life’ was almost in the middle, although it was greater
in women than in men; and among the female group, it was
the strongest in Czech women (Tab. 4).

Average Weighted Impact (AWI). In the assessment of AWT,
the impact of diabetes on particular items pertaining to the
domains of quality of life can be divided into: high negative
impact (score from -9 to -6.1), moderate negative impact
(score from -6 to -3,1), small negative impact (score from -3
to 0), and the absence of a negative or a positive impact (score
from 0 to 3). The average weighted impact (AWT) score in the

Poland Czech Republic Slovakia
Parameter
Female (N=100) Male (N=114) Female (N=82) Male (N=114) Female (N=96) Male (N=102)
In general, mean+SD 333+0.95 3474089 p=0.188  345+1.07 3324081 p=0363 344102 3514094 p=0513
my present median 3 3 35 3 3 3
quality of
life is quartiles 3-4 3-4 3-4 3-4 3-4 3-4
If1 did not mean+SD 2.66+0.93 264+09  p=0905  2.49+096  262+092 p=0339  2.57+0.86 262409  p=06
have diabetes, median 3 3 25 3 3 3
my quality of
life would be quartiles 2-3 2-3 2-3 2-3 2-3 2-3
Excellent (+3) 1(1.00%) 0 (0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)
Very good (+2) 15(15.00%) 13 (11.40%) 17(20.73%) 13 (11.40%) 15(15.62%)  9(8.82%)
in general Good (+1) 49.(49.00%) 48 (42.11%) 24(29.27%) 62 (54.39%) 42(4375%) 48 (47.06%)
my present Neither good or 21(21.00%) 42 (36.84%) 33(40.24%) 29 (25.44%) 25(26.04%) 34 (33.33%)
quality of bad (0)
life is
el Bad (-1) 13 (13.00%) 9(7.89%) 4(4.88%) 9(7.89%) 11(1146%)  8(7.84%)
Very bad (-2) 1(1.00%) 1(0.88%) 3 (3.66%) 1(0.88%) 2(2.08%) 1(0.98%)
Extremely bad (-3) 0(0.00%) 1(0.88%) 1(1.22%) 0(0.00%) 1(1.04%) 2(1.96%)
Very much better (-3) 11 (11.00%) 12 (10.53%) 14(17.07%) 13 (11.40%) 9(9.38%) 13 (12.75%)
If1 did not Much better (-2) 32(32.00%) 38 (33.33%) 27(3293%)  38(33.33%) 37(3854%) 29 (28.43%)
have diabetes, o petter (1) 38(3800%) 43 (37.72%) 28(34.15%) 42 (36.84%) 36(37.50%) 44 (43.14%)
my quality of
life would be The same (0) 18(18.00%) 21 (18.42%) 13(15.85%) 21 (18.42%) 14(14.58%) 16 (15.69%)
Worse (1) 1(1.00%) 0 (0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)

p - Mann-Whitney test for quantitative variables, chi-squared or Fisher’s exact test for qualitative variables; * Statistically significant (p<0.05)
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Table 3. Weighted impact score in group

Poland Czech Republic Slovakia
Weighted impact score p p p
Female Male Female Male Female Male

mean+SD -1.61£1.7 -1.72£1.74 p=0.562 -1.75+£1.84  -1.62+1.65 p=0.839 -2.02£1.85  -1.63+1.66 p=0.139
Leisure activities median -2 -2 -2 -2 -2 -2

quartiles -2-0 -3-0 -2-0 -3-0 -3-0 -2-0

mean+SD -2.7142.74  -2.64+2.95 p=0.711 -2.53+2.52 -2.79+2.9 p=0.798 -2.85+2.66 -2.63+3.1 p=0.318
Working life median -2 -2 -2 -2 -2 -2

quartiles -4-0 -4-0 -4-0 -4-0 -4-0 -4-0

mean+SD -2.0742.23  -2.18+2.51 p=0.947 -1.68+£1.99  -2.44+2.41 p=0.019*%  -233+242  -2.29+2.52 p=0.78
Journeys median -2 -2 -1 -2 -2 -2

quartiles -4-0 -3-0 -2-0 -4-0 -4-0 -4-0

mean+SD -2.5742.64  -2.28+2.46 p=0.518 -2.56+2.76  -2.32+2.56 p=0.572 -2.74+2.7 -2.62+2.8 p=0.686
Holidays median -2 -2 -2 -2 -2 -2

quartiles -4-0 -3-0 -3.5-0 -4-0 -4-0 -4-0

mean+SD -2.64+2.43  -242+2.38 p=0.483 -2.39+2.31 -2.84+2.7 p=0.374 -2.69+2.31  -2.55+2.56 p=0.374
Physical health median -2 -2 -2 -2 -2 -2

quartiles -4--1 -4--1 -4--1 -4--1 -4--1 -4-0

mean+SD -2.06+2.55 -1.79+2.4 p=0.558 -2.1142.48  -1.94+2.62 p=0.381 -2.09+2.4 -2.04+2.6 p=0.629
Family life median -1 -1 -2 0 -2 -1

quartiles -4-0 -3-0 -3-0 -3-0 -4-0 -3-0

mean+SD -2.05£2.29  -1.79+2.19 p=0.365 -1.85+2.14  -2.08+2.23 p=0.5 -1.89+2.32 -1.68+2.1 p=0.645
::i;ieendship&social median > y 2 2 1 1

quartiles -3-0 -3-0 -2-0 -4-0 -4-0 -3-0

mean+SD -2.26+2.58  -2.11+2.79 p=0.522 -1.76+£2.33  -1.87+2.62 p=0.899 -2.4242.63 -2.3+2.94 p=0.424
Personal relationship median -2 -1 0 0 -2 -1

quartiles -4-0 -4-0 -3-0 -3.75-0 -4-0 -4-0

mean+SD -248+2.86  -2.36+2.58 p=0.942 -1.97+2.6 -2.5+2.69 p=0.149 -2.44+2.48 -2.75+2.9 p=0.717
Sex life median -2 -2 -1 -2 -2 -2

quartiles -4-0 -4-0 -3-0 -4-0 -4-0 -4-0

mean+SD -2.3242.87  -2.35+2.76 p=0.814 -2.58+2.95 -2.61£3.1 p=0.9 -244+3.01  -2.56+2.99 p=0.817
Physical appearance  median -2 -2 -2 -2 -2 -1

quartiles -4-0 -4-0 -45-0 -4-0 -4-0 -4-0

mean+SD -2.334£2.62  -2.19+2.55 p=0.696 -2.3742.58  -2.08+2.45 p=0.415 -2.73£2.81  -2.14+2.51 p=0.135
Self-confidence median -2 -2 -2 -2 -2 -2

quartiles -4-0 -4-0 -4-0 -4-0 -4-0 -3-0

mean+SD -2.59+2.5 -2.39+23 p=0.623 -2.42+2.19 -241+2.4 p=0.688 -266+2.32  -241+2.35 p=0.355
Motivation median -2 -2 -2 -2 -2 -2

quartiles -4-0 -4-0 -4--1 -4-0 -4--1 -3-0

mean+SD -1.7£2.33 -1.31£1.93 p=0.204 -1.34+£2.03  -1.31£1.95 p=0.903 -1.49+2.02  -1.32+2.01 p=0.39
People’s reaction median -1 0 0 0 0 0

quartiles -2-0 -2-0 -2-0 -2-0 -2-0 -2-0

mean+SD -3.01+2.7 -2.68+2.5 p=0.392 -2.7242.52  -2.88+2.56 p=0.629 -3.214£2.53  -2.94+2.54 p=0.338
EESJZQS aboutthe o dian 25 2 2 2 3 2

quartiles -4--1 -4--0.25 -4--1 -4-0 -4--2 -4--1

mean+SD -2.6242.45  -2.29+2.34 p=0.329 -2.65+2.41 -2.5+2.4 p=0.642 -2.76+2.46  -2.14+2.14 p=0.087
Financial situation median -2 -2 -2 -2 -2 -2

quartiles -4-0 -4-0 4-0 4-0 -6-0 -4-0
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Table 3. Weighted impact score in group (continuation)

Poland Czech Republic Slovakia
Weighted impact score p p p
Female Male Female Male Female Male

mean+SD -1.36+2.24 -1.09+1.75 p=0.711 -1.33+2.01 -1.26+2.06 p=0.696 -1.45+2.01 -1.18+2.04 p=0.155
Living conditions median 0 0 0 0 0 0

quartiles -2-0 -2-0 -2-0 -2-0 -2-0 -2-0

mean+SD -2.26+2.57 -1.59+2.33 p=0.022 * -1.92+2.37 -1.89+2.41 p=0.838 -1.97+2.36 -1.96+2.5 p=0.844
Dependence on median 2 0 2 A1 2 5
others

quartiles -4-0 -2-0 -3-0 -3-0 -3-0 -3-0

mean+SD -4.12+2.7 -4.32+2.7 p=0.559 -4.17+2.53 -4.15+2.47 p=0.941 -4.06+2.26 -4.31+2.61 p=0.454
Freedom to eat median -4 -4 -4 -4 -4 -4

quartiles -6--2 -6--2 -6--2 -6--2 -4--2 -6--2.75

mean+SD -3.2+2.89 -2.81+2.25 p=0.627 -3.08+2.43 -2.88+2.41 p=0.616 -2.83+2.51 -2.86+2.51 p=0.967
Freedom to drink median -2 -2 -2 -2 -2 -2

quartiles -4--1 -4--1 -4--2 -4--1 -4--1 -4--1

p - Mann-Whitney test; * statistically significant (p<0.05)

study group was the lowest for Slovak women (-2.46+1.62),
then for Polish (-2.41+1.71) and Czech (-2.27+1.66) women.
The results indicate a small negative impact of diabetes on
the female part of the study group. The lowest weighted
impact score was for Czech men (-2.33+1.61), then for Slovak
(-2.31£1.67) and Polish (-2.21£1.51) men, which also points
to a small negative impact of diabetes on the participants. It
can be noted that the average weighted impact (AWI) score
was higher for men than for women; however, no correlation
was statistically significant (p> 0.05). In general, it can be
concluded that diabetes has a small negative impact on all
the study groups, regardless of gender.

Table 4. Ranks

Poland Czech Republic Slovakia
Weighted impact score Female Male Female Male Female Male
Leisure activities 15 16.0 16 17.0 18 16.0
Working life 3 4.0 7 5.0 4 4.0
Journeys 13 12.0 17 9.0 14 12.0
Holidays 6 10.0 6 11.0 8 10.0
Physical health 8 5.0 9 4.0 5 5.0
Family life 14 14.5 11 14.0 15 14.5
Friendship & social life 17 14.5 14 12.5 16 14.5
Personal relationship 12 13.0 15 16.0 13 13.0
Sex life 10 7.0 12 8.0 9 7.0
Physical appearance 1 8.0 5 6.0 1 8.0
Self-confidence 7 11.0 10 12.5 10 11.0
Motivation 9 6.0 8 10.0 7 6.0
People’s reaction 18 18.0 18 18.0 17 18.0
Feelings about future 2 3.0 3 2.0 3 3.0
Financial situation 5 9.0 4 7.0 6 9.0
Living conditions 19 19.0 19 19.0 19 19.0
Dependence on others 16 17.0 13 15.0 12 17.0
Freedom to eat 1 1.0 1 1.0 1 1.0
Freedom to drink 4 3 2 3.0 2 2.0

Regression analysis. The linear regression model was used
to verify whether the selected social and demographic factors
(gender, education, residence, marital status) or clinical
parameters (smoking, alcohol consumption, hypertension, and
anti-hypertensive drugs), or parameters that were statistically
significant in individual groups, could affect the quality of
life by lowering the AWT score. Additionally, the groups were
divided into men and women, and within these groups, into
subgroups with a lower (<-3.0) and with a higher (>-3.0) AWI
score. Women with AWI >-3.0 predominated in all three
countries. In the female group, no statistically significant
differences between the groups with AWI < -3.0 and > -3.0
were observed depending on the selected demographic and
clinical factors (all p-values higher than 0.05) (Tab. 5). Men
with AWI >-3.0 predominated in all three countries. In the
group with AWI >-3.0, men from Poland were better educated
(p=0.07). The remaining correlations were not statistically
significant (Tab. 5). Except for the different AW scores in men
with type 2 diabetes depending on their education, neither
men nor women revealed any significant changes in terms of
the impact of education, residence, marital status, smoking,
hypertension, or taking anti-hypertensive drugs.

DISCUSSION

The study provides information about diabetes-related QoL
and its assessment by men and women with T2DM in Poland,
Slovakia, and the Czech Republic utilizing the widely-used
DM-specific ADDQoL scale [16, 19, 20, 21].

The issue of the QoL is also addressed by the International
Diabetes Federation which considers the quality of life as
one of the fundamental goals of diabetes care, along with
metabolic control and prevention. This is because it has been
proven that laboratory results which are so important for
physicians, are important for patients with DM only to the
extent that they affect their physical, emotional and social
well-being, namely the quality of life [22].

Currently, there are few studies presenting gender
differences with regard to the quality of life of DM patients,
and studies that assess the quality of life of men and women
using the ADDQoL tool are very rare.
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Table 5. Linear regression results in the female and male groups

FEMALE AWI Poland AWI Czech Republic AWI Slovakia
p p p
Parameter <-3.0(N=29) >-3.0(N=71) <-3.0(N=21) >-3.0(N=61) <-3.0(N=29) >-3.0(N=67)
. .59% .99% p=0. 33% .70% p=0. .69%. .79% p=0.
\:)c;f;ta"r’;a' or 8(27.59%) 22 (30.99%) 0594  7(3333%) 23 (37.70%) 0586  6(20.69%) 28 (41.79%) 0.062
Education K .
Pre-university 14(48.28%) 38 (53.52%) 11(52.38%) 34 (55.74%) 19(65.52%) 36 (53.73%)
Higher 7(24.14%)  11(15.49%) 3 (14.29%) 4(6.56%) 4(1379%) 3 (4.48%)
Rural 8(27.59%)  27(38.03%) p=0546 O (42.86%) 29 (47.54%) p=0906 18(62.07%) 52(77.61%) p=0.186
fe';c;eifce Urban 21(7241%) 43 (60.56%) 12(57.14%) 32 (52.46%) 11(37.93%) 15 (22.39%)
Unknown 0(0.00%) 1(1.41%) 0(0.00%) 0 (0.00%) p=T1 1(3.45%) 0(0.00%)  p=0.302
Not in relationship 5(17.24%)  18(2535%) p=0.551 21(100.00%) 61 (100.00%) 28(96.55%) 67 (100.00%)
Q’t':t':::' In relationship 24(82.76%) 51 (71.83%) 13(61.90%)  44(72.13%) p=0631 21 (72.41%) 55(82.09%) p=0.241
Unknown 0(0.00%) 2(2.82%) 2(9.52%) 4(6.56%) 1(3.45%) 0(0.00%)
Never 17 (5862%)  48(67.61%) p=0.587  6(2857%) 13 (21.31%) 7(24.14%)  12(17.91%)
Smoking  Past 7(24.14%)  11(15.49%) 1(4.76%) 5 (8.20%) p=T1 0(0.00%) 0(0.00%) p=1
resent 5(17.24%)  12(16.90% 524%)  56(91.80% 100.00%) 67 (100.00%
P (17.24%) 2(16.90%) 20 (95.24%) (91.80%) 29(100.00%) 67 (100.00%)
Drinking 2(6.90%) 7 (9.86%) p=T1 18(85.71%) 57 (93.44%) p=1  25(8621%) 64(9552%)  p=1
Alcohol
Not drinking 27(93.10%) 64 (90.14%) 12(57.14%)  44(7213%) p=0317 18(62.07%) 52 (77.61%) p=0.186
:';"S?;n Yes 18(62.07%)  54(7606%) p=0381  9(42.86%) 17 (27.87%) 11(37.93%) 15 (22.39%)
Antihyper-  Yes 18(62.07%)  55(77.46%) p=0.185  7(33.33%)  23(37.70%) p=0586  6(20.69%) 28 (41.79%) p=0.062
tensive
drugs No 11(37.93%)  16(22.54%) 11(52.38%) 34 (55.74%) 19(65.52%) 36 (53.73%)
MALE AWI Poland AWI Czech Republic AWI Slovakia
p p p
Parameter <-3.0(N=29) > -3.0 (N=85) <-30(N=34) >-3.0 (N=80) <-30(N=27) >-3.0(N=75)
Vocational or primary ~ 19(65.52%) 46 (54.12%) p=0.017* 16(47.06%)  40(50.00%) p=0.87  13(48.15%) 40 (5333%) p=0.921
Education  Pre-university 10(34.48%) 22 (25.88%) 14(41.18%) 33 (41.25%) 13 (48.15%) 33 (44.00%)
Higher 0(0.00%) 17 (20.00%) 4(11.76%) 7 (8.75%) 1(3.70%) 2(2.67%)
Rural 9(31.03%)  30(3529%) p=0.849 14 (41.18%)  36(45.00%) p=0.865 13 (48.15%) 40 (53.33%) p=0.812
rpe';cjeifce Urban 20(68.97%) 55 (64.71%) 20(58.82%) 44 (55.00%) 14(51.85%) 35 (46.67%)
Unknown 0(0.00%) 0(0.00%) 14(41.18%) 36 (45.00%) p=0.865 13 (48.15%) 40 (5333%) p=0.812
Not in relationship 16(55.17%)  29(34.12%) p=0.075 20 (58.82%) 44 (55.00%) 14(51.85%) 35 (46.67%)
'S\i‘:tr:ltsa' In relationship 13 (44.83%) 56 (65.88%) 12(35.29%)  32(40.00%) p=0.607  15(55.56%) 43 (57.33%) p=0.804
Unknown 0(0.00%) 0(0.00%) 9(2647%)  25(31.25%) 10(37.04%) 23 (30.67%)
Never 6(20.69%)  13(1529%) p=0.188 13 (3824%) 23 (28.75%) 2(741%)  9(12.00%)
Smoking  Past 10 (34.48%) 21 (24.71%) 18(52.94%)  39(48.75%) p=0.838  7(25.93%) 27 (36.00%) p=0.475
Present 11(37.93%)  51(60.00%) 16 (47.06%) 41 (51.25%) 20 (74.07%) 48 (64.00%)
Drinking 2(6.90%) 0(0.00%) 32(94.12%)  76(95.00%) p=1  27(100.00%) 75(100.00%)  p=1
Alcohol
Not drinking 14(48.28%)  53(62.35%) p=0.266  32(94.12%) 76 (95.00%) p=1  27(100.00%) 75(100.00%)  p=1
Hyper- 0 o 0, 0 0 0
o Yes 15(51.72%) 32 (37.65%) 2(5.88%) 4 (5.00%) 0(0.00%) 0(0.00%)
Anti-hyper-  Yes 28(9655%) 72 (8471%)  p=1 16 (47.06%)  40(50.00%)  p=0.87  13(48.15%) 40(5333%) p=0.921
tensive
drugs No 28(96.55%) 69 (81.18%) p=0.067  14(41.18%) 33 (41.25%) 13(48.15%) 33 (44.00%)

p - chi-squared or Fisher’s exact test for qualitative variables; * Statistically significant (p<0.05).

This study focuses on identifying features that differentiated
female groups from the male in individual countries, and on
examining the quality of life of DM patients with regard to
gender in the individual countries.

The subjective assessement of the patients” quality of life
is affected by clinical, as well as social and demographic
factors [22], which is also indicated by other researchers from
Central Europe [23].

In the analyzed group of women, the overall average
quality of life was slightly higher in Czech women than in
women from Slovakia and Poland. In general, women form
all three countries assessed their quality of life as good and
very good. Men also rated their overall quality of life as good
and very good. In the group of men, the average quality of
life was slightly higher in Slovaks than in Poles and Czechs.
In this study, it can be noted, however, that the generally
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perceived quality of life in the study group is slightly higher
in men than in women.

Similar results were obtained in a study by Abedini et al.
Although the study used a different research tool for assessing
the level of QoL, men from the study group obtained definitely
higher scores than women in the domain of psychology [24],
which can also be interpreted in line with other studies that
conclude that men have higher self-confidence in terms
of their ability of self-care and management of diabetes,
and they are less frequently anxious due to their illness, or
experience depressive disorders. Hence, the good knowledge
and a positive attitude that are the predictors of adherence
to self-care rules and are conducive to good QoL [25, 26, 27].

In studies by Tramat et al. [28] and in a work by Lewko
and Krajewska-Kutak [29], as well as by Glasgow [30], gender
also differentiated participants in terms of satisfaction with
the quality of life. The authors claim that women had lower
scores because of their lower self-reported quality of life
compared to men. They referred the results to a higher
propensity of women to depressive states. Also, the results
of studies by Polish authors indicate that the quality of life
is significantly reduced by the female gender, and by the
symptoms of depression [31] and anxiety.

Quite the opposite results, pointing to a lower quality of
life in a group of men, were obtained by D’Souza et al. [32]
who concluded that in general, women cope better with
compliance with therapy rules, and therefore have better
results for HbA1clevels and a lower BMI; hence, their quality
of life, in general, is higher. These findings are consistent
with other studies which have proven that the duration of
diabetes, fasting blood glucose and a positive attitude to
treatment, are conducive to a better perception of the quality
of life by women [33].

Szcze$niak and Zmurowska [34] concluded in their study
that gender does not constitute a factor differentiating the
participants in terms of the assessment of the quality of life.

In the current study, it can be seen that the quality of life
was similarly assessed by all respondents, both men and
women. There were also no significant differences, neither
between women from Poland, the Czech Republic, and
Slovakia, nor between men from Poland, the Czech Republic,
and Slovakia.

About 50% of women (most of them from Poland) and
men (most of them from the Czech Republic) participating
with type 2 diabetes declared at least a good level of QoL. On
the other hand, more than 80% of participants (both men
and women) in each country stated that their quality of life
would be better without DM. Similar results were obtained by
Golinska et al. in a study in which the majority of participants
of both genders assessed their quality of life as good, but no
statistically significant correlation was found between gender
and QoL [35]. Chudiak et al. also obtained similar results in
a study in which participants unanimously stated that their
quality of life would be much better had it not been for their
diabetes [36]. In the study group, the weighted impact scores
were negative for all the domains. The lowest scores in all
three groups of women and in all three groups of men were
obtained for ‘freedom to eat’.

The current study demonstrates that for both men and
women, diabetes has the greatest impact on ‘freedom to
eat’ and ‘freedom to drink’, which confirms that dietary
restrictions related to the non-pharmacological control of
diabetes are burdensome to them. The need for adherence to

a dietary regime affects the presence of early complications
of diabetes, such as hypoglycaemia and hyperglycaemia,
the levels of HbA1C, as well as the occurrence of a variety
of complications and overweight present in the large group
of men and women in the study group.

This study confirms the results of previous studies carried
out in Poland[16, 37], as well as in other countries, such as
Argentina [38], Greece, or cross-sectional studies with the
participation of patients from nine European [21] countries.

In a study by Bradley conducted with the use of ADDQoL
among patients with type 1 and type 2 diabetes mellitus,
the negative impact of diabetes on the quality of life in
all domains was confirmed for almost all cases, despite a
high level of satisfaction with treatment observed in the
patients. Adherence to the diet had a dominant impact on
the quality of life, and was perceived by the participants as
very restrictive [14].

The least affected domains of life in all of the groups
of women and men were ‘living conditions’, followed by
‘people’s reactions’ for Polish and Czech men and women,
and Slovak men, and ‘leisure activities’ for Slovak women.

Almost in the middle of the scale, there is the impact of
diabetes on ‘sex life’. Diabetes has a higher impact on this
aspect of life in men (in all groups), and a slightly lower impact
in women (the highest in Slovak women, then in Polish and
Czech women). Sexual dysfunctions in women with diabetes
are primarily an impaired libido and pain during intercourse,
mainly due to vaginal dryness [39, 40, 41]. Sexual problems
in men with diabetes involve erectile dysfunction, with the
problem increasing with the duration of diabetes [42, 43].
This common, increasing, and embarrassing problem poses
a challenge for contemporary diabetes care, as confirmed by
the authors’ own study, although their analyses pointed to a
higher intensity of this problem in men. The results of a study
by Bak et al. [31] also confirmed that diabetes has a negative
impact on the quality of life of patients with diabetes in Poland,
especially in terms of ‘freedom to eat’, ‘freedom to drink’ and
‘sex life’ in both genders of patients with T1IDM, ‘freedom to
eat’, ‘freedom to drink’ and ‘feelings about the future’ in both
genders, and ‘working life’ and ‘sex life’ in men with T2DM.

The average weighted impact (AWI) score in the authors’
own study was the lowest for Slovak women, then for Polish
and Czech women. This was slightly different in the male
group. The lowest weighted impact scores were obtained
for Czech men, then for Slovak and Polish men. It can be
noted that the average weighted impact (AWI) was higher
for men. In general, it can be concluded that diabetes has
a small negative impact on all the study groups, regardless
of gender. Authors from Poland [34, 37] and from other
countries obtained similar results [21].

Glasgow et al., in a study involving DM patients conducted
with the use of the SF-20 questionnaire, demonstrated thata
lower quality of life was influenced by such factors as a low
level of education, older age, female gender, type of social
insurance, number of complications of diabetes, number of
comorbidities, and low level of physical activity during the
activities of daily living [30].

Functional capacity is also a significant factor determining
the quality of life of patients with diabetes mellitus. What
is more, the quality of life is significantly reduced by the
female gender, autonomic or peripheral neuropathy, lack
of physical activity, high BMI, and symptoms of depression
and anxiety [31].
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The current study did not reveal any statistically significant
impact of the selected social and demographic factors on the
extent to which diabetes affects men and women. However,
it was noted that in the study group, both men and women
were characterized by the small negative impact of diabetes
on the overall quality of life.

CONCLUSIONS

Type 2 diabetes mellitus negatively affects all the domains
of life, both in men and women;, however, this impact is
insignificant. The most affected domains were ‘freedom to
eat’ and ‘feelings about the future’. The generally perceived
quality of life in the study group was higher in men than in
women, and received similar scores from all patients, in both
genders. Most of men and women in the study group assessed
their quality of life as ‘good’ and ‘very good’.

To the best of the authors’ knowledge, there no similar
studies on such an internationally selected group of patients
by gender. The study reveals that type 2 diabetes has a negative
impact on the health and perceived quality oflife, especially
in women who are prone to suffer from diabetes-related
emotional and depressive disorders.

Strengths and limitations of the study. Nonetheless, the
study does not illustrate the entire issue, or all problems
experienced by patients with type 2 diabetes in the analyzed
countries. It seems reasonable to extend the research on the
quality of life and correlate it with additional parameters,
such as, for example, the level of anxiety, depression or
diabetes-related stress; and perhaps also with adherence to
therapeutic recommendations or level of self-care.
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