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I Abstract
Introduction. Quality of Life (QoL) of Polish women and men with type 1 diabetes (TIDM) and type 2 diabetes (T2DM) was
analyzed, taking into consideration acceptance of the illness, the occurrence of depression, complications of diabetes,
concentration of glycated haemoglobin, and demographic factors.
Materials and method. The study was conducted among 115 patients with TIDM and 215 patients with T2DM aged 18-60.
The patients were divided into women and men. The tool applied for studying QoL was the Polish language version of the
Audit of diabetes-dependent QoL questionnaire(ADDQoL) comprising 2 questions related to the general QoL and 19 domains
related to aspects of life. Each domain included 2 components: Impact and Importance, and their product determined the
value of the weighted impact score. The Acceptance of lliness Scale, Beck Depression Inventory and studied demographic
and clinical parameters were also applied.
Results. Patients with both types of diabetes demonstrated a negative influence of the disease in all domains of ADDQoL.
Values of the average weighted impact of ADDQoL showed significant associations with diabetic complicationsin TIDM and
gender and depressive symptoms in T2DM. Diabetes negatively affects the QoL of diabetic patients in Poland, especially
regarding freedom to eat and to drink and sex life in both genders in TIDM, and freedom to eat and drink, and feelings
about the future in both genders, and working life and sex life in T”2DM men.
Conclusions. Risk factors for worse QoL are: the occurrence of diabetes complications in TIDM patients and male gender
and depression in T2DM patients.
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quality of life, Beck Depression Inventory, acceptance of iliness scale, type 1 and 2 diabetes, ADDQoL

1 Abbreviations
ADDQol = the Audit of Diabetes-Dependent Quality of Life, AlS = Acceptance of Iliness Scale, AWI = average value of the
weighted impact, BDI = Beck Depression Inventory, BMI = Body Mass Index, DAFNE = Dose Adjustment For Normal Eating,
HbA1c=glycated hemoglobin, NA = not applicable, r = Spearman’s correlation coefficient, QoL = Quality of Life, SD = standard
deviation, TIDM = patients with type 1 diabetes, T2DM = patients with type 2 diabetes, WI = values of the impact rating

INTRODUCTION It has been proved that diabetes has a negative influence

on the physical and psychological condition of the patient

Based on data provided by the Polish National Health
Fund and the Diabetes-Coalition (Koalicja-Cukrzyca)
organization, it is considered that in Poland there are about
3.5 million people with diabetes which constitutes 9% of the
entire population. The disease was diagnosed in 2.15 million
people with type 2 diabetes (T2DM) and in 180,000 people
with type 1 diabetes (TIDM) [1].
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and on his/her social functioning, and the disease therefore
leads to the deterioration of the level of quality of life (QoL) of
patients with both TIDM [2, 3] and T2DM [4-17]. A review
of the literature demonstrates that studies related to QoL of
patients with diabetes have been carried out mainly among
those with T2DM.

The tool applied for assessing the QoL of patients with
diabetes was mainly the Audit of Diabetes Dependent
Quality of Life (ADDQoL) scale, which is recommended
by many diabetes research institutes as an individualized
measure of diabetes-specific QoL. The scale is composed of
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a general assessment comprising two initial items to measure
present QoL and diabetes-specific QoL, as well as a detailed
assessment comprising 19 specific domains [18]. Studies
applying the ADDQoL scale, which was verified among many
populations differing in terms of culture, ethnicity and the
environment, were carried out in both types of diabetes in
many countries, i.e. England [3], Slovenia [6], Greece [7],
Turkey [14], Romania [8], Portugal [19], Korea [15], Taiwan
[5, 16], China [17], Malaysia [13, 20], Chinese-speaking
participants in Singapore [21], Argentina [9], Australia [12],
and north-eastern United States (among Spanish-speaking
patients of Puerto-Rican nationality residing there) [10].
It was found that in societies inhabiting various parts and
regions of the world the influence of diabetes on particular
domains of the QoL of persons with this disease was
differentiated. QoL was impaired in patients with diabetes,
especially in the ”freedom to eat” domain [5, 7, 9, 11, 12,
13, 19, 22, 23], “close personal relationship”, “sex life”, “self-
confidence”, “motivation to achieve things” [11], “feelings
about the future,” and “freedom to drink” [11,23]. Diabetes
had the least negative influence on the "people’s reactions”
domain [6,7,22]. It was found that the worse QoL of patients
with diabetes was associated with the occurrence symptoms
of depression [8, 10, 15, 20, 24].

Taking into account the fact that in the individual countries
the study populations of patients with diabetes differed in
terms of socio-demographic, ethnicity, cultural, lifestyle
and medical care, the determination of their QoL required
determining the psychometric properties of the questionnaire
written in the mother tongue of the assessed population. It has
been shown that the results of the psychometric properties
of ADDQoL have proved that this questionnaire is a reliable
tool for a comprehensive evaluation of the QoL in adults with
diabetes [25] - also in Polish language version [26]. In many
studies considering the QoL of patients with diabetes the
ADDQoL was used [22, 19, 25]. In Poland, the effect of type
2 diabetes on the QoL was investigated using ADDQoL [27],
while other authors used the EQ-5d and SF-36 questionnaire
[28] and the WHOQOL BREF questionnaire [29, 30].

OBJECTIVE

The aim of the paper was to determine the influence of TIDM
and T2DM on the level of QoL, taking into consideration
the particular domains included in the ADDQoL as well
as examining the associations between QoL, the degree of
lowered mood and acceptance of the illness, complications
of diabetes, HbAlc and the demographic and clinical factors
among adult patients with diabetes in Poland. In order to
demonstrate the assumed differentiation of the achieved
study results depending on gender, the patients were divided
into groups of women and men.

MATERIALS AND METHOD

Participants. The study was performed among 330 patients
with TIDM and T2DM - 115 patients with T1IDM aged
29.8 + 8.2 (mean + SD) including 57 women and 58 men;
215 patients with T2DM aged 52.2 + 8.5 — 114 women and
101 men. Considering the fact that 9% of the population in
Poland suffer from diabetes [1] with the assumption that the

maximum error is 3% and the confidence level is 90%, the
minimum sample size is estimated to be 245 persons. Thus
the size of the investigated sample was sufficient for the
analysis. All the participants were patients of the Diabetic
Clinic of the Regional Hospital in Bielsko-Biala and the
Diabetic Clinic of the Medi-Diab Non-Public Medical Center
in Katowice. The research was carried out in the period from
March 2016 - January 2017.

The screening examination comprised consecutive patients
of the diabetes clinic who met the 18-60 age requirement. The
patients with TIDM were selected out of 111 randomly chosen
women and 115 men with T1DM, while the patients with
T2DM were selected from 151 randomly chosen women and
145 men with T2DM. The reasons for reducing the number
of patients qualified for further studies were a lack of consent
(23 women and 25 men with T1IDM, 19 women and 21 men
with T2DM), incompletely filled surveys (25 women and 27
men with T1DM, 12 women and 16 men with T2DM). This
reduction also resulted from taking into consideration the
research inclusion and exclusion criteria: in TIDM in women
- hyperthyroidism (1 person), taking sedative or psychotropic
drugs (3) and glucocorticoids (2), in men - alcoholism (3
persons), neoplasm (1), glucocorticoids (1); in T2DM in
women - hyperthyroidism (1 person), hypothyroidism (1),
neoplasm (1), taking a sedative or psychotropic drugs (2) and
alcoholism (1); in men - alcoholism (3 persons), neoplasm
(2), and taking immunosuppressive drugs (2).

The inclusion criteria for the groups of studied patients
were the occurrence of diabetes lasting for at least a year
and the ability to complete a questionnaire written in
Polish. Persons excluded from the study were patients with
secondary diabetes, gestational diabetes, patients in whom
acute inflammation requiring treatment had occurred during
the last three months, patients taking immunosuppressive
drugs, glucocorticoids, anti-inflammatory drugs, sedative
and psychoactive drugs, as well as patients with diagnosed
cancer, with function disorders of the thyroid and the adrenal
glands, with alcoholism, and patients who did not provide
consent for participating in the study. During the patient
history taking (interview) and on the basis of the medical
case record (medical history), chronic comorbidities, e.g. as
coronary artery disease, heart failure, hypertension, renal
failure and stroke, as well as late diabetes complications, such
as retinopathy, nephropathy, polyneuropathy and diabetic
foot were taken into account. Comorbidities and diabetes
complications were diagnosed by specialist physicians,
mainly internists, cardiologists, neurologists, nephrologists,
diabetologists and ophthalmologists.

In patients with TIDM. the treatment of diabetes generally
consisted in adhering to a diet and taking insulin, and
in patients with T2DM it consisted in a diet and taking
derivatives of sulfonylurea and biguanides, and in some
cases insulin. All the patients attended the diabetes clinic
more or less every three months. During the appointment
at the clinic the patients had their glucose and HbAlc
levels determined, their pharmacological treatment was
established, and they underwent education activities aimed
at adopting an appropriate diet, including the number of
carbohydrate exchanges and food content considering
carbohydrates, protein and fats. Aerobic physical training
was also recommended to the patients.

The study was performed with the consent of the
Bioethics Committee of the Beskidzka Regional Chamber
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of Physicians in Bielsko-Biala on 11 February 2016 (Consent
No. 2016/02/11/1).

Method. The values of the glucose measures (fasting glycaemia
and the concentration of glycated haemoglobin — HbAlc)
were determined in all the studied persons. Systolic blood
pressure and diastolic blood pressure were also measured.

Next, questionnaire studies were carried out using the
following questionnaires: the patients’ demographic and
clinical data survey, Acceptance of Illness Scale (AIS),
Beck Depression Inventory (BDI) and ADDQoL. The
questionnaire also included brief information about personal
data of each studied patient: age, gender, place of residence,
education, marital status, professional activity, body mass,
height, comorbidities, duration of diabetes, the occurrence
of diabetes complications and medications taken.

The ADDQoL questionnaire (developed by Clare Bradley)
is a tool specific for diabetes which is used for examining the
QoL both in TIDM and T2DM patients [18]. It consists of
two general questions referring to the QoL:1) determination
of the measurement of the general, present level of QoL,
which includes a 7-grade scale (excellent, very good, good,
neither good nor bad, bad, very bad and extremely bad); 2)
the specific influence of diabetes on QoL, which includes a
5-grade scale (very much better, much better, a little better,
the same and worse). The remaining components refer to the
19 domains of QoL without the disease and the influence of
diabetes on the aspects of life. Each domain includes two
components: Impact (from -3, maximum negative impact of
diabetes, to +1, positive impact of diabetes) and Importance
(3 - very important, 0 — not at all important). The product
of impact and importance ratings determines the value of
the weighted impact (WI) score. This value may range from
-9 to +3 for every examined domain of the ADDQoL. The
lower the value of the weighted impact score, the worse the
aspect of life within the scope of a given domain.

The average value of the weighted impact (AWI) score
was also calculated for the whole scale. The AWT score is
derived by dividing the sum of the weighted ratings by the
number of applicable domains. The ADDQoL comprises
the following domains: leisure activities, working life,
journeys, holidays, physical health, family life, friendship
and social life, personal relationship, sex life, physical
appearance, self-confidence, motivation, people’s reactions,
feelings about future, financial situation, living conditions,
dependence on others, freedom to eat and freedom to drink.
The ADDQoL was applied in the studies with the consent
and license received from the author, Clare Bradley (Health
Psychology Research Unit, Royal Holloway, University of
London via www.healthpsychologyresearch.com. The license
for the Polish language version bore the number CB521). The
studies applied the Polish language version of the ADDQoL,
the psychometric properties of which, determined earlier,
indicate that it is a reliable tool useful for the assessment of
the level of QoL of adult patients in Poland with T1DM or
T2DM [26].

The study applied the AIS scale created by Felton et al. and
adapted to the Polish conditions by Juczynski [31]. It includes
eight statements, for each of them the respondent assesses his
or her current condition in a 5-point scale (1 - 5). The total
score of all the points is the general measure of the degree of
acceptance of the illness; its scope ranges from 8 — 40 points.
A low result indicates lack of acceptance, adaptation to the

illness, and a strong feeling of discomfort. A high result, in
turn, indicates acceptance of the illness, which manifests
itself with a lack of negative emotions related to the illness.

The BDI is a 21-point screening tool used for assessing the
degree of severity of mood disorder symptoms (depression)
[32]. The scores obtained in the BDI range from 0 - 63, with
higher score values indicating more severe symptoms of
depression.

Before commencing the study, each patient was
informed about its purpose by the authors (EB, DDM). The
questionnaires were completed personally and anonymously
by the patients during a visit by a physician. The time needed
for filling in the survey was 20 - 30 minutes.

Statistical analysis. Statistical analysis was performed
with Statistica v.10 StatSoft Polska software. 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 applied in order to compare two independent
groups characterized by distributions which were not normal.
Normality of distributions was verified using the Shapiro-
Wilk test. The Chi-square test or the Yates-corrected Chi-
square test were used in order to verify the occurrence of
correlations between the analyzed variables. Reliability of
the scale was determined by calculating the alpha Cronbach
coeflicient. A logistic regression model was created in order
to determine the risk factors for the occurrence of lower AWI
values (greater negative impact of diabetes on the QoL). The
significance of the model was verified using the x*likelihood
ratio test, the R? goodness of fit was determined, based on
the Nagelkerke coefficient, and subsequently confirmed by
the Hosmer-Lemeshow test.

RESULTS

The socio-demographic, clinical and biochemical
characteristics, as well as the degree of acceptance of the
illness and the occurrence of depression symptoms among the
studied persons are shown in Table 1. In the group of patients
with TIDM, men were characterized by a significantly higher
BMI value and more frequent consumption of alcohol. The
group of patients with T2DM demonstrated significant
differentiation between men and women in terms of the
place of residence (about 90% of the studied women and about
60% of the studied men inhabited rural areas), professional
activity (nearly all of the studied women and nearly a half
of the studied men were professionally active), alcohol
consumption (25% of the studied women and nearly half
of the studied men consumed alcohol), smoking cigarettes
(there were more active and formed smokers among men than
among whom research indicates that men), the concentration
of HbAlc was higher in men, the frequency of occurrence
of comorbidities (hypertension, heart failure, renal failure)
was higher in men, whereas the values of the BDI scores were
higher in women (Tab. 1).

‘Good’, ‘very good’ and ‘excellent” levels of the present
general QoL were declared by 72% of women and 69% of
men with TIDM, and 65% of women and 52% of men with
T2DM (Tab. 2). When the studied patients were asked how
their QoL would change if they did not have diabetes, the
majority answered that their QoL would improve: 81% of
women and 83% of men with TIDM and 78% of women
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Table 1. Socio-demographic, clinical and biochemical characteristics, occurrence of depression, degree of acceptance of diabetes (mean + standard

deviation)
Type 1 diabetes Type 2 diabetes

Parameter lzre]iqsax Male (n=58) b (I;e:r?zilj) (nlﬁnl(;) b
Age (years) 31.5+89 282+7.1 0.0629 51.1+9.7 534+6.8 0.1459
Body mass index (kg/m?) 23.7+38 260+3.6  0.0011 288+54 30.2+5.6 0.1116
Education Vocational and Primary/Pre-university/Higher 13/24/20 17/18/23 0.4513 70/34/10 52/36/13 0.3124
Place of residence Rural/Urban 20/37 18/40 0.6441 104/10 60/41 <0.0001
Marital status Single/Married/Widower/Divorced 14/39/0/4 18/35/2/3 nc 3/109/0/2 11/83/2/5 nc
Professional activity Currently working/Not working 43/14 48/10 0.3341 1131 48/53 <0.0001*
Smoking Never/Past/Present 27/15/15 15/19/24 0.0506 72/21/21 23/44/34 <0.0001
Alcohol Drinking/Not drinking 28/29 39/19 0.0488 29/85 48/53 0.0007
zs:szgg;am” 100£74 8671 02632 89+66 99476 05480

Coronary artery disease 1 0 nc 23 32 0.0536

Hypertension 9 4 0.2258* 62 74 0.0042
Comorbidities

Heart failure 1 0 nc 1" 22 0.0138

Renal failure 0 1 nc 7 19 0.0084*
Drugs Oral antidiabetic/ insulin/ antihiper-tensive/statins 6/57/9/0 4/58/4/0 nc 1;://::/ 1:3//551/ nc
Complications of diabetes  Retinopathy/nephropathy/polyneuropathy/diabetic foot 10/0/5/1 10/0/2/0 nc 29/8/17/4  31/13/18/4 nc
Glucose fasting (mg/dL) 12144231 1204+256 02632 1269+299 1325+31.1 0.0932
HbA1c (%,x£SD) 6.11+£098 5.96+1.00 0.2216 6.47+123 6.88+1.32 0.0116
BDI (scores) 8.2+8.1 59+6.0 0.133 129+83 9.9+95 0.0285
AlS (scores) 325+6.9 338+59 04723 27.7+83 29.0+84 0.2241

HbA1c =glycated haemoglobin; BDI = Beck Depression Inventory; AlS = Acceptance of lliness Scale; p = statistical significance of differences; * Yates-corrected Chi-square test, nc = not calculated

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

Type 1 Diabetic Patients Type 2 Diabetic Patients

Female (n=57) Male (n=58) Female (n=114) Male (n=101)
In general, my present quality of life is: N(%)
Excellent (+3) 1(1.8) 2(3.5) 1(0.9) 0(0.0)
Very good (+2) 12(21.1) 18(31.0) 15(13.2) 13(12.9)
Good (+1) 28(49.1) 2034.5) 58(50.9) 40(39.6)
Neither good nor bad (0) 14(24.6) 17(29.3) 32(28.1) 31(30.7)
Bad (-1) 2(3.5) 1(1.7) 7(6.1) 15(14.9)
Very bad (-2) 0(0.0) 0(0.0) 0(0.0) 2(2.0)
Extremely bad (-3) 0(0.0) 0(0.0) 1(0.9) 0(0.0)
mean =+ standard deviation 0.93 +£0.82 1.05+0.91 0.71+0.87 0.47 £0.97*
statistical significance of differences (p) 0.5255 0.0747
If 1 did not have diabetes, my quality of life would be: n(%)
Very much better (-3) 6(10.5) 6(10.3) 11(9.7) 12(11.9)
Much better (-2) 17(29.8) 13(22.4) 31(27.2) 39(38.6)
Alittle better (-1) 23(40.4) 29(50.0) 47(41.2) 35(34.7)
The same (0) 11(19.3) 10(17.2) 25(21.9) 14(13.9)
Worse (1) 0(0.0) 0(0.0) 0(0.0) 1(1.0)
mean * standard deviation -1.32+0.91 -1.26 +0.87 -1.25+0.91 -1.47 +£0.91
statistical significance of differences (p) 0.7016 0.0684

*p<0.001 compared to men with type 1 diabetes
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and 86% of men with T2DM, respectively. The values of the
general- and diabetes-specific QoL proved to be comparable
in men and women in both types of diabetes (p>0.05; Tab. 2).

Tables 3 and 4 present the components of ADDQoL, i.e.
the impact and importance rating together with the weighted
impact score for T1IDM and T2DM. It was demonstrated
that in both studied groups of patients with diabetes the
values of the impact rating and WI score were negative
for all the domains of the ADDQoL. "Not applicable”
replies for the impact rating indicator were provided by
the patients with TIDM most frequently in the following
domains: “working life” (9.5% of respondents), “holidays”
(4.8%) and “personal relationship” (4.8%), whereas in case
of T2DM in the following domains: “working life” (36.3% of
respondents), “sex life” (8.4%), “holidays” (7.9%), “personal
relationship” (6.1%) and “people’s reactions” (6.1%). In the
case of T1IDM, the negative values of the W1 score in the scope
of the analyzed domains in women ranged from -1.33 (“living
conditions”) to -3.23 (“feelings about the future”), and in
men - from -1.16 (“living conditions”) to -4.05 (“freedom
to eat”). In this type of diabetes, significant differences were
observed between men and women in the following domains:
“working life” and "freedom to eat” (p<0.05; Tab. 3 - 4). In
the case of T2DM, the negative values of the W1 score in the
scope of the analyzed domains: in women from -1.34 (“living
conditions”) to -3.82 (“freedom to eat”), and similarly in
men - from -1.05 (“living conditions”) to -4.64 (“freedom
to eat”). In this type of diabetes significant differences were
observed between men and women in the following domains:
“leisure activities”, "working life”, "sex life”, "self-confidence”,
”dependence on others” and freedom to eat” (p<0.05-0.01;
Tab. 3 - 4).

In the case of T1DM, the AWI values were -2.38 + 1.80
for women and -2.10 + 1.37 for men, and were statistically
comparable (p>0.05). In the case of T2DM, these values were
significantly lower in men (-2.60 + 1.66) than in women (-2.07
+ 1.57) (p<0.05).

The overall reliability coeflicients (Cronbach’s alpha) of the
ADDQoL were 0.92 in the group with TIDM and 0.93 in the
group with T2DM, thus indicating good internal consistency.

In order to demonstrate potential associations between
the level of QoL and some of the socio-demographic and
clinical data, the studied patients were divided into those
with a lower AWT score (<3.0) and a higher AWT score (=-
3.0). Except for the differentiated value of the AWI in men
with T2D depending on the consumption of alcohol, the
studied patients did not demonstrate any significant changes
in terms of the influence of the level of education, place of
residence, marital status, smoking cigarettes, occurrence of
arterial hypertension, and taking antihypertensive drugs on
the QoL was determined using the AWTI score (Tab. 5 - 6).

The applied logistic regression model verified whether any
of the analyzed factors — gender, age, BMI, concentration
of glycated haemoglobin (HbAIc), duration of diabetes, its
complications, BDIand AIS point scores and the mean arterial
pressure — may lead to deterioration of the QoL determined
by a lower AWT value. Significant deterioration of the QoL
was observed in patients with TIDM with complications
of this disease (odds ratio: 5.67, p=0.0067) (Tab. 7). In this
group, the model created was statistically significant and
proved by the result of the likelihood ratio test (x*= 17.00; p =
0.0487). The model’s goodness of fit - R =0.25 (Nagelkerke);
sufficient goodness of fit was confirmed by the result of the
Hosmer-Lemeshow test (p = 0.3069). In the group of patients

Table 3. Distribution of ADDQoL responses by impact, importance rating and weighted impact score for type 1 diabetes

Type 1 diabetes

Impact ratings

Importance ratings

Weighted impact score

Domains
Female Male Female Male NA (%) Female Male
(n=57) (n=58) (n=57) (n=58) Ranks! Ranks'

Leisure activities -0.79 +0.88 -0.72 £0.95 2.12+0.76 1.86 +£0.83 -1.89 £2.45 14 -1.47 £2.27 15
Working life -1.08 £0.97 -0.80 £0.94 2.16 £0.68 2.04 £0.80 10.5 -2.54 £2.51 8 -1.63 £2.16* 13
Journeys -1.09+0.97  -0.79 £0.95 2.04+0.76 1.90 £0.79 -2.40 £2.53 1 -1.57 £2.11 14
Holidays -0.98£0.83  -0.98 +£0.99 2.16 +0.81 1.96 +£0.77 4.8 -2.42£2.41 10 -2.02+2.34 1
Physical health -1.18 £1.02 -1.11 £1.01 2.14+0.74 1.84 £0.82 1 -2.75+£2.85 6 -2.05+2.37 9
Family life -0.74 £0.90 -0.60 +0.84 2.60 £0.59 2.28 +0.77* -1.98 £2.56 13 -1.43£2.23 16
Friendship & social life -0.77 £0.91 -0.70 £0.98 2.28+0.70 1.81 +0.69% 1 -1.79 £2.30 17 -1.35+2.25 17
Personal relationship -0.94 £0.94 -0.80 £0.82 2.63 +£0.56 2.73+0.52 29 -2.48 £2.66 9 -2.27 £2.37 6
Sex life -1.18 £0.96 -1.03 £0.92 2.64 £0.55 2.59 +£0.59 1 -3.18 £2.65 2 -2.88 £2.63 3
Physical appearance -1.07 £0.84 -1.00 £0.92 2.40+0.70 2.28 +0.79 -2.70£2.43 7 -2.57 £2.60 4
Self-confidence -1.18 £1.04 -0.93 +0.88 235+0.74 2.22+0.77 -2.89£2.90 4 -2.14£2.14 7
Motivation -0.98 £0.99 -0.88 £0.73 223 £0.71 2.14+0.79 1 -2.32+2.58 12 -2.04 £1.98 10
People’s reaction -0.75 £0.89 -0.63 £0.79 2.11+0.77 1.75 £0.79* 1 -1.79 £2.45 18 -1.25 £1.62 18
Feelings about future -1.3240.98  -1.05+0.95 2.32+0.74 2.19+0.90 1 -3.23+2.83 1 -2.54 £2.62 5
Financial situation -0.91 £0.91 -0.81+0.79 1.93 £0.84 2.05 +0.87 1.9 -1.89£2.39 15 -1.95+£2.19 12
Living conditions -0.67£0.99  -0.51+0,71 1.96 +£0.87 1.79 £0.88 1 -1.334£2.26 19 -1.16 £1.90 19
Dependence on others -0.81 £1.01 -0.79 £1.04 2.35+0.69 2.31+0.78 -1.86 £2.59 16 -2.1243.03 8
Freedom to eat -1.56 £0.95 -1.95 £1.00* 1.79 £0.86 2.02 £0.89 -2.91+2.49 3 -4.05 £2.83* 1
Freedom to drink -1.49+1.04  -1.81£1.10 1.65 +0.88 1.83 £0.90 1 -2.86 £2.70 5 -3.52£2.96 2

NA = not applicable response; * = values of Ranks range from 1-19; Mann-Whitney U test compared to studied women; * = p<0.05, ¥ = p<0.01, } = p<0.001
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Table 4. Distribution of ADDQoL responses by impact, importance rating and weighted impact score for type 2 diabetes

Type 2 diabetes

Domains Impact ratings Importance ratings . I Weighted impact score -
emale ale
(Fri??l; (n’\i?l(; ) (Ir:e:rqilj) (n’\:/la1|§1 ) NA (%) Ranks' Ranks'

Leisure activities -0.95 +0.99 -1.30 £1.12% 1.86 £0.62 1.76 £0.76 2,3 -1.82£2.22 13 -2.50 £2.74* 12
Working life -0.97 +0.97 -1.40+1.16 2.12+0.78 2.10+0.76 36,3 -2.14 +2.47 8 -3.25+3.13% 3
Journeys -1.05 +£0.97 -1.31+1.13 1.64 +0.73 1.60 +0.83 0,5 -1.86 +2.00 10 -239+2.72 14
Holidays -0.96+0.94  -1.33+1.01* 1.92 +0.74 1.95+0.73 88 -2.09 +2.44 9 -2.75 +2.60 6
Physical health -1.14 £0.94 -1.37 £0.94 1.93+£0.71 1.80+0.70 0,9 -2.35+2.42 4 -2.68 £2.37 10
Family life -0.72 £0.91 -0.90 +£0.98 2.46 £0.63 2.28 £0.69 -1.84 £2.54 11 -1.96 £2.39 17
Friendship & social life -0.82 +£0.99 -1.02 +£0.90 2.11 +£0.64 1.89+0.72 0,9 -1.77 £2.25 16 -2.03£2.22 16
Personal relationship -0.79 £1.00 -1.07 £1.04* 245 +0.71 2.38 £0.68 6,5 -1.81£2.56 14 -2.53+£2.79 11
Sex life -0.90+0.97 -1.47+1.07¢ 1.88+0.86 1.97 +£0.80 88 -1.83 £2.41 12 -3.04 +2.87t 5
Physical appearance -1.01 £1.03 -1.08 £1.04 2.16 £0.78 1.80 £0.75% 0,5 -2.29+2.77 5 -2.37 £2.85 15
Self-confidence -0.89+£0.94  -1.25+1.03* 1.95 +0.73 1.94 £0.65 0,5 -1.81+2.33 15 -2.71£2.75t 8
Motivation -1.11 £0.91 -1.35+0.98 1.96 £0.65 1.92 £0.65 14 -2.25+2.26 6 -2.71 £2.51 9
People’s reaction -0.71+0.93 -0.83 +0.88 1.86 +0.80 1.55+0.701 09 -1.46 +2.25 17 -1.49 +1.96 18
Feelings about future -1.18 £0.88 -1.40 £1.02 2.09 £0.80 1.95+0.78 0,9 -2.63+£2.29 3 -3.10 £2.95 4
Financial situation -0.96+0.92  -1.22+0.95*  2.17 £0.65 2.16 +0.65 0,5 -2.20+2.38 7 -2.73+2.38 7
Living conditions -0.63 £0.89 -0.58 +£0.82 2.14+0.74 1.98 £0.75 0,5 -1.34£2.15 19 -1.05£1.77 19
Dependence on others -0.72+0.88  -1.11 £1.09* 2.21+0.75 2.06 £0.77 14 -1.46 £2.01 18 -2.49 £2.95t 13
Freedom to eat -1.77 £0.92 -2.03 £0.87* 1.98 £0.75 2.16 £0.66 0,9 -3.82+£2.63 1 -4.64 £2.72* 1
Freedom to drink -140+1.04  -1.60+1.38 1.67 £0.71 1.80 +0.68 09 -2.67 +2.42 2 -3.26 +2.88 2

NA = not applicable response; * = values of Ranks range from 1-19; Mann-Whitney U test, compared to studied women * = p<0.05; ¥ = p<0.01; { = p<0.001

Table 5. Socio-demographic and clinical data of patients with TIDM with values of AWI score of ADDQolL scale

Type 1 diabetes

Female (n=57) Male (n =58)

Parametr AWI AWI

<-3.0 >-3.0 <-3.0 >-3.0

(n=14) (n=43) P (n=12) (n=46)
Education Primary/Preuniversity/Higher 2/8/4 11/16/16 0.4952 5/2/5 12/16/18 0.3952
Place of residence Rural/ Urban 4/10 16/27 0.7492 4/8 14/32 0.999 2
Marital status Separated, divorced, widower/Married, in a relationship 4/10 14/29 0.999 2 6/6 17/29 0.5132
Smoking Yes/No 2/12 13/30 03122 6/6 18/28 0.5272
Drinking of alcohol Yes/No 5/9 23/20 0.397" 6/6 33/13 0.1802
Hypertension Yes/No 3/11 6/37 0.6742 2/10 2/44 0.186 2
Antihypertensive drugs Yes/No 3/11 6/37 0.6742 2/10 2/44 0.186 2

AWI = values of the average weighted impact; p = statistical significance of differences; '=Yate's-corrected Chi-square test; 2=Fischer’s exact test

Table 6. Socio-demographic and clinical data of patients with T2DM with values of AWI score of ADDQoL scale

Type 2 diabetes

Female (n=114) Male (n=101)

Parameter AWI AWI

<-3.0 >-3.0 <-3.0 >-3.0

(n=25) (n=89) P (n=34) (n=67) P
Education Primary/Preuniversity/Higher 18/5/2 52/29/8 0.5782 16/11/7 36/25/6 04232
Place of residence Rural/ Urban 22/3 82/7 0.4553 18/16 42/25 0.346"
Marital status Separated, divorced, widower/Married, in a relationship 1/24 4/85 0.9993 8/26 10/57 0.4282
Smoking Yes/No 6/19 15/74 0.6012 10/24 24/43 0.519"
Drinking of alcohol Yes/No 9/16 20/69 0.2662 11/23 37/30 0.030"
Hypertension Yes/No 16/9 46/43 0.3872 27/7 47/20 0.4502
Antihypertensive drugs  Yes/No 18/7 46/43 0.1142 29/5 51/16 04162

AWI = values of the average weighted impact, p = statistical significance of differences; '=Chi-square test, 2=Yate's-corrected Chi-square test; *Fischer’s exact test
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Table 7. Logistic regression analysis: predictors of lower QoL according to ADDQol score for type 1 and type 2 diabetes

Type 1 diabetes (n = 115) AWI

Type 2 diabetes (n = 215) AWI

Variable (=-3.0, n=89; < -3.0, n=26) (=-3.0,n=156; < -3.0, n=59)
Wald x’ (9500/50) P Waldx’ (95?;0) P

Gender 0.11 (0319.3?180) 0.7382 4.39 a .01'_12.22) 0.0362
Age 0.01 (0.911 '?:).09) 0.9418 0.58 (0'93'7918.03) 0.4480
Body mass index 0.69 (0.802.—9;‘.09) 0.4058 0.21 (0.9;?11.08) 0.6460
HbA1c 0.77 ( 0'712'3337) 0.3804 2.94 (0.9233.72) 0.0864
Duration of diabetes 1.58 (0.8(4)1.—9:‘.04) 0.2092 0.01 (0.9}3'??'05) 0.9198
Complications of diabetes 7.36 e 595;622.14) 0.0067 2.26 (0.813'_6;37) 0.1327
Beck Depression Inventory 0.10 (0.913'?11.1 0) 0.7465 4.82 (2'021'?25.09) 0.0281
Mean arterial pressure 3.15 (0.919'?15.1 ) 0.0760 0.08 (0.917'?10'03) 0.7778
Nagelkerke R? 0.25 0.20

Chi? likelihood ratio test

x> =17.00; p = 0.0487

¥?=32.21;p =0.0002

AWI = average weighted impact, OR (95% Cl) = odds ratio (95% confidence intervals); p = statistical significance of differences; HbA1lc = glycated haemoglobin

with T2DM, deterioration of the QoL was significantly more
intensified in men (odds ratio: 2.10, p=0.0362) and in patients
with higher BDI values (odds ratio: 2.05; p=0.0281) (Tab. 7).
In this group, the created model was statistically significant
which was proved by the result of the likelihood ratio test (x?
=32.21; p = 0.0002). The model’s goodness of fit - R? = 0.20
(Nagelkerke); sufficient goodness of fit was confirmed by the
result of the Hosmer-Lemeshow test (p = 0.5601).

DISCUSSION

The Polish language version of the ADDQoL applied in the
presented study, with good internal consistency prove by
the authors, constitutes a reliable tool for investigating the
QoL of patients with TIDM and T2DM. In adult patients
with diabetes, inhabitants of southern Poland, the study
demonstrated a negative impact of both types of diabetes
on all 19 items (domains) of ADDQoL, despite the fact that
about 70% of the studied patients with T1IDM and nearly
60% with T2DM declared at least a good level of their present
general QoL. However, it has to be noted that over 80% of
the studied patients stated that their QoL would be improved
if they did not have diabetes. This may mean that 4/5 of the
studied patients with TIDM and T2DM has the feeling of
an insufficient QoL as a result of the disease.

The effect of TIDM on the weighted impact of the ADDQoL
proved to be differentiated in the scope of particular domains.
The most unfavourable weighted impact score was observed
in aspects of life such as “feelings about future”, “sex life”,
“freedom to eat” and “self-confidence” in women, and
“freedom to eat”, “freedom to drink”, “sex life” and “physical
appearance” in men. The smallest influence of T1DM on the

weighted impact score was found in patients of both genders
in the scope of the following domains: “living conditions”,
“people’s reactions” and “friendship and social life”. In
patients with T2DM of both genders, the most negative
weighted impact scores were found in the following domains:
“freedom to eat” and “freedom to drink”, as well as in the
scope of “feelings about the future” in women, and “working
life” in men.

It should also be noted that the value of *freedom to eat”
was significantly lower in men than in women in both types
of diabetes. This may mean that nutrition limitations (dietary
restrictions) were more difficult for men with diabetes to cope
with, than for women. In the majority of other studies which
included studying the QoL using the ADDQoL in patients in
various countries, similar results were also obtained in terms
of the biggest negative impact of diabetes on the "freedom to
eat” domain. The lowest or low mean weighted impact scores
for this domain were calculated in patients with T2DM in
Slovenia [6, 22], Greece [7], Malaysia [13], Turkey [14], Korea
[11], Taiwan [16], Argentina [9], China [21], and in patients
in multicentre studies in Turkey and in eight countries of
western Europe [4], and in total for patients with both types
of diabetes in Australia [12], Portugal [19] and Ireland [23].

The above results prove that the negative impact of diabetes
on the QoL in the populations of many countries and in the
current study - irrespective of gender and of the type of
diabetes — proved to be common in the scope of the ”freedom
to eat” domain. The current study has also demonstrated
that another domain which is strongly negatively affected by
diabetes was "freedom to drink”. Therefore in the declared
domains of QoL, the patients with diabetes mostly indicated
the limitations in food and liquid intake in terms of quantity
and quality, as well as in terms of the time of a day. In relation
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to those results, it may be expected that the introduction
of appropriate education and support directed at good
nutrition adjusted to the individual preferences of patients
with diabetes will lead to the improvement of their QoL, and
even to an improvement in their glycaemic control.

With regard to the domains of the QoL in this study, which
were affected by a highly negative influence of diabetes, it is
necessary to mention “feelings about the future”, “sex life”
and 7self confidence” in women, and “sex life”, "physical
appearance” and “feelings about the future” in men with
T1DM, and in case of T2DM: "feelings about future”, "physical
health” and "physical appearance” in women, and "working
life”, feelings about the future” and “sex life” in men. It should
be noted that among patients with T2DM, men more strongly
than women mentioned the aspects of life which relate to
professional activity and sexuality, which is convergent with
providing “not applicable” answers for the importance rating
of ADDQoL equal 36.3% of respondents in the "working
life” domain and 8.8% in the “sex life” domain in this group
of patients. Similar percentage values of the "not applicable”
option in T2DM were observed by Wang et al. [16] in the
“working life” and “sex life” domains, in 27.3% and 10.9%
of respondents, respectively, and an even higher percentage
of these values was demonstrated by Bradley et al. [4] - 68%
for “working life” and 38% for “sex life”. Perhaps this was
associated with the age of the studied patients because the
respondents in the studies performed by Bradley et al. [4]
were, on average, 14 years older than the patients in the current
study. It may be supposed that the difference in the intensity
degree of the influence of diabetes on particular domains of
the QoL in the current study was related, among others, to
the age of the studied patients (age difference between the
patients with TIDM and T2DM, on average, was about 22
years). A highly negative impact of TIDM on the value of the
»sex life” domain, both in women and in men, is convergent
with the results obtained by the authors of the current study
which demonstrated that among patients with TIDM, sexual
disorders occurred in 35% of the studied women and erection
disorders occurred in 50% of the studied men [33].

Own research indicates that patients of both genders with
T1DM and T2DM diabetes had the least negative influence on
the aspects of life related to "living conditions” and “people’s
reactions”, as well as to "friendship and social life”, which
suggests that patients with diabetes in Poland defined their
social problems as least negatively impacted by diabetes.
Similar results in the scope of some of these domains in
patients with diabetes have also been described by other
authors [6, 12, 13, 17, 22].

This study has demonstrated that the socio-demographic
parameters investigated (education, place of residence, marital
status, smoking) and clinical parameters (hypertension,
antihypertensive drugs) were not associated with lower (<-
3.0) or higher (=-3.0) values of the AWI determining the
level of QoL. In the case of T2DM, Ozder et al. [14] also
did not demonstrate a significant connection between the
socio-demographic parameters (e.g. gender, age, marital
status, income) and the AWTI scores of the ADDQoL. The
results of studies conducted by Collins et al. [23] indicate
that socio-demographic factors (gender, education, marital
status, employment) did not modify the negative influence
of diabetes on QoL.

The results of the logistic regression analysis in the
presented study indicate an association between the lower

values of the AWT scores (<-3.0) of the ADDQoL with the
occurrence of complications (complications of diabetes
were the consequence of microvascular changes, and the
mentioned visual disturbances were associated with diabetes
by the ophthalmologists performing examinations) of
T1DM and with male gender and the presence of depression
symptoms in patients with T2DM. In patients with T2DM
who demonstrated higher values in the BDI scores — which
indicated the occurrence of depression symptoms — worse
QoL was observed which was expressed by lower AWI
values. The associations between the lowering of the level of
QoL determined using the ADDQoL, and the occurrence
of depression in patients with T2DM, have also been
demonstrated by other authors [8, 10, 15]. This suggests
the influence of the lowered mood on the reduction of QoL
related to diabetes. In studies conducted by Wang et al. [16],
patients with T2DM with complications showed a larger
negative impact of diabetes on AWI scores, although the
difference did not reach significance for the AWT scores; these
results were convergent with those obtained in the current
study. A lack of a significant correlation between the AWI
scores and the occurrence of diabetic complications was
also demonstrated by Kong et al. [17]. Also, Da Costa et al.
[9] did not observe significant differences in the values of all
the domains of the ADDQoL in patients with diabetes (27%
of persons had T1DM, 73% of persons — T2DM) without
and with complications. Similar to the current study,
Papazafiropoulou et al. [7] — with the use of the logistic
regression analysis — demonstrated a lack of significant
associations between QoL and the duration of diabetes,
BMI, HbA1lc, smoking habits, education level and diabetic
complications in patients with T2DM.

No statistical associations were found in this study between
the AWT scores and the degree of acceptance of the illness.
This may mean that the QoL of patients with TIDM or T2DM
is independent from the declared degree of illness acceptance.

The obtained results indicate that in the group of persons
with diabetes in Poland there are areas which require
individual actions, and actions comprising society in
general. Health education, as well as support directed at
proper nutrition and physical and professional activity, may
lead to quality improvement in many aspects in the life and
health of patients with diabetes. The research indicates that
in some of the domains (especially “freedom to eat”) of the
ADDQoL, men with diabetes demonstrated worse results
than the studied women, which was perhaps associated with
insuflicient respect for recommendations by the men.

The presented study has several limitations. Firstly, it did
not apply education in accordance with the Dose Adjustment
For Normal Eating (DAFNE) promoting dietary freedom,
improved QoL and glycaemic control in patients with TIDM
[34], because this education model is not widespread in
Poland. The patients in Poland undergo an individualized
training adjusted to nutrition behaviours and to the caloric
demand, taking into consideration appropriate proportions
in the content of carbohydrates, protein and fats. However,
due to difficulties in determining precise data related to
individualized nutrition, this topic has not been considered
in the presented study. It was also not possible to precisely
determine the energy expenditure related to the physical
training. Moreover, the oral anti-diabetic medications
taken and insulin have not been taken into consideration
in the logistic regression model, due to the lack of precise
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data, because during the observation of the progress of
the disease in some patients the medication dosage was
changed appropriate to the glycaemia and to the HbAlc
concentration. It should be mentioned that the population
of patients with TIDM and T2DM examined in the current
study was representative for the patients with diabetes in
Poland, especially in terms of the method of treatment and
lifestyle. Another limitation is the selection of patients coming
from specialist diabetologic units who were under constant
medical supervision — due to this fact these patients were not
representative of the whole population which includes also
patients who do not use specialist care. Thirdly, it was not
possible to compare the study results between the groups with
T1DM and T2DM because these groups differed in terms
of, e.g. age, BMI, mode of treatment, and the occurrence of
complications and the symptoms of depression.

An assessment of the QoL was conducted among 50
patients with T2DM using the SF-36 questionnaire in the
Polish study by Glowacka et al. [28]. The analysis showed
that the questionnaire was able to identify the areas of health
that require specific actions that concern the psychological
domain. Similar results were obtained in own studies
indicating depression as a risk factor that negatively affects
the QoL in patients with T2DM. A different study result was
presented by Kocka et al. [29] in a group of 103 patients with
T2DM, which proved that the overall QoL of respondents was
assessed higher in the psychological domain, while the lower
scores were assigned to the domain of physical functioning.

CONCLUSIONS

Diabetes negatively affects the QoL of patients with T2DM
in Poland. This negative impact is most significant in the
following domains: freedom to eat, freedom to drink and sex
life in both genders in T1IDM, and freedom to eat, freedom
to drink and feelings about the future in both genders, as
well as working life and sex life in men with T2DM. The risk
factors for worse quality of life are the occurrence of diabetes
complications in patients with T1DM, as well as male gender
and depression in patients with T2DM.
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