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Summary

Aim. To assess the relationship between selected parameters of the mental state and the
quality of life of patients with diabetes.

Method. The study included 51 patients with type 1 diabetes and 52 patients with type 2
diabetes. The following scales were used in the study: quality of life SF-36, Acceptance of
Illness Scale (AIS), Hospital Anxiety and Depression Scale (HADS) and Satisfaction with
Life Scale (SWLS).

Results. Patients with type 2 diabetes achieved lower values than patients with type 1 dia-
betes only in the domain of physical functioning of the SF-36 scale (p =0.001). Assessing the
relationship between the studied parameters, it was shown that the duration of the disease was
associated with a worse overall health rating (p = 0.036) among patients with type 1 diabetes.
However, among patients with type 2 diabetes the duration of the disease correlated nega-
tively with physical functioning (p = 0.002), physical functioning in social roles (p = 0.001)
and physical pain (p = 0.047) as well as life satisfaction (p = 0.012) and positively with the
results of glycated haemoglobin (p = 0.04). Among patients with type 1 diabetes, the level of
depression negatively correlated with the level of acceptance of the disease (p = 0.0009) and
life satisfaction (p = 0.006), while the level of anxiety only with the level of acceptance of the
disease (p = 0.0004), and a greater severity of anxiety was associated with worse metabolic
control (p =0.02). In the group of patients with type 2 diabetes, the level of anxiety negatively
correlated with the level of acceptance of the disease (p = 0.003).
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Conclusions. Due to the numerous limitations of chronic disease, more attention should be
paid to the quality of life and mental state of patients diagnosed with diabetes, and assessment
of the above parameters should be included in the therapeutic process.
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Introduction

Diabetes is a serious, chronic and incurable disease characterized by hypergly-
cemia resulting from a defect in the production or action of insulin produced by
pancreatic islet cells. According to modern knowledge, we distinguish two types
of diabetes, characterized by different etiologies, the moment of the first symptoms
and the course of the disease. Type 1 diabetes (sometimes called insulin-dependent,
juvenile or pediatric diabetes) is diagnosed when the pancreas is unable to produce
insulin. In a situation where the body is unable to effectively use the insulin it pro-
duces, we diagnose type 2 diabetes (also called non-insulin-dependent diabetes or
adult diabetes). The number of people with diabetes in the world is constantly grow-
ing. According to estimates, more than 425 million adults were diagnosed in 2017.
This is a significant four-fold increase compared to 1980, when the number of adults
with diabetes was 108 million. At the same time, it is worth noting that the average,
global incidence of diabetes in the adult population has doubled and increased from
4.7% to 8.8% in the last thirty years (from 1980 to 2017). Diabetes is the eighth lead-
ing cause of death in both sexes and the fifth cause of death in women. Particularly
worrying is the fact that more and more children suffer from type 2 diabetes, until
recently only diagnosed in adults.

At the present state of knowledge, it is not possible to prevent type 1 diabetes
because its etiology is not fully known (it is assumed that this type of diabetes is the
result of a complex interaction between genes and environmental factors), effective
methods are available worldwide prevention of type 2 diabetes, supporting patients in
the fight against disease progression and related complications. The appearance of type
2 diabetes is determined both by factors independent of the patient, such as: family
history, metabolic factors arising from genes, but also factors on which the patient is
effected, such as: diet (especially in old age), overweight or obesity, unhealthy lifestyle
and food, lack of exercise, and smoking (also passive). Nevertheless, both types of
the disease are chronic and have a significant impact on patients’ quality of life and
satisfaction in various areas, including mental health [ 1-3]. Diagnosis of diabetes may
be associated with the risk of depressive and anxiety symptoms, cognitive impairment
[4]. The above-mentioned disorders may affect the quality of life and also modify the
cooperation of patients during treatment. The very fact of accepting the disease also
seems to be an important aspect. Acceptance of the disease means adopting a positive
attitude towards the given situation, is associated with realizing its significance, pro-
motes the mobilization of patient strength and facilitates the adaptation process, and as
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a consequence prevents the reduction of quality of life [5]. Symptoms such as anger,
anxiety and depression, which often accompany chronic illnesses, in the absence of
acceptance of a new situation may lead to the appearance of chronic depression and
anxiety. These disorders are probably most often adaptive in nature [6]. Nevertheless,
studies show that patients with type 2 diabetes are almost twice as likely to suffer from
depression than healthy people, and in patients with type 1 diabetes it is up to three
times more often [7].

Both types of disease are characterized by the chronic course, however, a differ-
ent moment of appearance of the first symptoms of the disease, occurring at different
stages of patients’ lives, can affect their quality of life and determine various types of
mental disorders in different ways.

Aim of the study

The aim of the study was to comparatively assess the relationship of symptoms
such as anxiety and depression, and the fact of accepting the disease with the quality
of life in patients with type 1 and type 2 diabetes. In addition, the relationship between
disease duration and metabolic control and quality of life parameters was also assessed.

Material

103 consecutive patients enrolled to the Diabetes Clinic of Clinical Hospital No.
1 in Zabrze were qualified for the study, of which 51 (including 26 men) had type
1 diabetes (the mean age of patients was 39.5 &+ 16.4) and 52 (including 27 men) had
type 2 diabetes (mean age 52.7 + 16.2).

The criteria for inclusion in the study were: at least one year of the underlying
disease, absence of mental disorders (including cognitive disorders that disturb col-
laboration during the study) and diabetic complications. All patients agreed to take
part in the study.

Methods

The following psychometric questionnaires were used in the study:

1. The SF-36 Quality of Life Scale by J.E. Ware in the Polish language version. This
is a generic scale that allows you to compare the quality of life of patients with
various diseases. This scale contains 36 questions regarding 8 areas of life: physi-
cal pain (BP), physical functioning (PF), physical limitations in performing roles
(RP), emotional limitations in performing roles (RE), mental health (MH), social
functioning (SF) ), vitality (VT), general health (GH), and two summary subscales
comprehensively covering functioning in the physical dimension (PCS) and the
mental dimension (MCS). After using the appropriate conversion formula, a score
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ranges from 0 to 100 points in each of the domains. The higher the obtained result,
the better the state of health [8, 9].

2. The HADS (Hospital Anxiety and Depression Scale) was used to assess anxiety
and depression. The scale consists of two independent subscales containing 7
statements, one of which evaluates anxiety (HADS-A) and the other depression
(HADS-D). Achieving 0—7 points in each of the subscales is considered normal,
8-10 is a mild disorder, 11-14 — moderate, 15-21 — severe [10].

3. The Acceptance of Illness Scale (AIS) by Felton et al., adapted by Z. Jurczynski.
The scale consists of 8 statements expressing specific difficulties and limitations
caused by the disease, its range is from 8 to 40 points. The general measure of the
degree of acceptance of a disease is the sum of the obtained points. The results can
be grouped in three point ranges: 8—19 (low) 20-35 (medium) and 3640 (high).
A low score means a lack of acceptance and adaptation to the disease and a strong
sense of mental discomfort. On the other hand, a high score indicates acceptance
of one’s medical condition, which is manifested by the lack of negative emotions
associated with the disease [11].

4. The Satisfaction with Life Scale (SWLS) by E. Diener, R. A. Emmons, R. J. Larson,
S. Griffin in the Polish adaptation by Z. Jurczynski. The scale examines the sense
of satisfaction with life understood as a subjective assessment of the quality of
functioning. It contains five items. The respondent is asked to respond to each of
the statements by determining to what extent each of them relates to his/her current
life, from strongly agree (7 points) to strongly disagree (1 point). The points are
added together and the obtained result determines the degree of satisfaction with
life. The results range from 5 to 35 points [11].

5. Sociodemographic data was collected using a sociodemographic data question-
naire constructed by the authors, obtaining, among others, information on the last
result of glycated hemoglobin (HbA1c¢), duration of chronic disease and absence
of disease complications.

The Bioethics Committee of the Medical University of Silesia has agreed to con-
duct the research.

Data statistical analysis

The following statistical tests were used in the analysis —the Mann-Whitney U test;
Spearman’s rank correlation test was used to assess the relationships between the data.
A significance level of p < 0.05 was assumed as statistically significant.
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Results

Description of the study group

In the group of patients with type 1 diabetes, the duration of the disease was 15.50
+11.95 years, and in the group of patients with type 2 diabetes — 8.40 + 7.42 years, the
groups differed statistically significantly (p =0.00034). The HbA1c value in the group
with type 1 diabetes was 7.93 + 1.5, and in the group with type 2 diabetes it was 7.33
+ 6.48 with no statistically significant differences between the groups.

Quality of life

In the conducted studies comparing the quality of life of patients diagnosed with
type 1 and type 2 diabetes, statistically significantly lower level (p =0.0012) of physical
functioning was noted in the group of patients with type 2 diabetes (Table 1).

Table 1. Values of individual quality of life parameters in the study groups

SF-36 D1 D2

M SD MD MR M SD MD MR p
Egi}is‘;”agfe 155+ 11.95 | 1300 | 7.00-220 | 84+74 | 55 | 350-10.0 | 0.000034
MH 490+94 | 4800 | 44.0-560 | 476+85 | 48.00 | 40.0-520 ns
VT 545+112 | 5500 | 50.0-600 |527+15.1 | 5500 | 45.0-62.5 ns
GH 4524177 | 4500 | 300-550 |51.1+180 | 5500 | 40.0-650 ns
PF 864+192 | 9500 | 85.0-1000 |729+227 | 80.00 | 55.0-925 | 00012
RP 6714392 | 7500 | 25.0-1000 | 67.3+404 | 1000 | 2501000 | ns
RE 738+385 | 1000 | 33.3-1000.0 | 73.7+38.1 | 100.0 | 50.0-100.0 | ns
SF 716+272 | 625 | 50.0-100.0 | 721+268 | 6200 | 50.0-1000 | ns
BP 717+£299 | 80.00 | 450-100.0 |64.3+29.7 | 67.5 | 16.0-24.0 ns

D1 —subjects with type 1 diabetes; D2 —subjects with type 2 diabetes; M — mean value; SD — standard
deviation; M — median; MR — midrange (25%—75%); SF-36 — Quality of Life Scale and its domains
(MH — mental health; VT — vitality; GH — general health; PF — physical functioning; RP — physical
limitations in performing roles; RE — emotional limitations in performing roles; SF — social
functioning; BP — physical pain)

Anxiety and depression assessment

Patients with type 1 diabetes obtained mean values of 4.23 + 3.52 points on the de-
pression scale and 6.32 + 3.94 points on the anxiety scale. Subjects with type 2 diabetes
obtained 3.53 +2.98 points on the depression scale and 4.92 + 3.03 points on the anxiety
scale. The groups did not differ statistically significantly in the tested parameters (Table 2).
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Table 2. Values of parameters tested among patients with type 1 and type 2 diabetes

D1 D2 P
M/SD MD MR M/SD MD MR
HADS-A | 6324394 | 600 | 3.00-9.00 [492+303| 400 | 3.00-6.00 0.158
HADS-D |424+352| 400 | 1.00-6.00 |353+298| 300 | 1.00-5.00 0.128
AlS 310£764 | 3200 | 26.0-380 | 3204669 | 3200 | 28.0-37.0 0.95
SWSL | 2194569 | 2200 | 18.0-260 | 19.9+5.15| 19.00 | 16.00-24.00 |  0.09
HbAlc [7.93+150| 770 | 6.84-870 |733+648 | 670 | 6.04-7.60 0.08

D1 — subjects with type 1 diabetes; D2 — subjects with type 2 diabetes; M — mean value;
SD — standard deviation, MD — median, MR — midrange (25%—75%); HADS—A — subscale of anxiety;
HADS-D - subscale of depression; AIS — Acceptance of Illness Scale; SWLS — Satisfaction with
Life Scale; HbAlc — result of glycated hemoglobin

Acceptance of Illness Scale (A1S)

On the AIS scale, patients with type 1 diabetes obtained scores from 8 points up
to 40 points, mean score 31.00 + 7.64 points, among people with type 2 diabetes the
results were from 32 points to 40 points, the mean result was 31.35 = 6.69 points. No
statistically significant differences were observed in the comparative assessment of
parameters (Table 2).

Satisfaction with Life Scale (SWLS)

On the SWLS scale, patients with type 1 diabetes obtained scores from 10 points
to 34 points, mean score 21.93 £ 5.69 points, among people with type 2 diabetes the
results were from 10 points up to 30 points, mean score 19.90 + 5.15 points. No sta-
tistically significant differences were observed in the tested values (Table 2).

Relationship between the studied parameters and quality of life assessment

In the group of patients with type 1 diabetes, negative correlations of disease du-
ration with general health condition and positive correlations of physical functioning
with disease acceptance were found. In the assessment of depressive symptoms, there
was a negative correlation between its level and life satisfaction assessed by the SWLS
and acceptance of the disease assessed by the AIS. The level of anxiety measured by
the HADS-A showed a negative relationship with the acceptance of the disease and
a positive one with the level of glycated hemoglobin.

In the group of patients with type 2 diabetes, positive correlations of general health
(GH) with life satisfaction assessed using the SWLS and disease acceptance (AIS), as
well as negative correlations of physical functioning (PF), physical limitation in roles (RP)
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and physical pain (BP) with the duration of the disease were observed. In addition, the
SWLS values correlated negatively with the duration of the disease and positively with the
level of social (SF) and emotional (RE) functioning. In the assessment of the relationship
between depressive and anxiety symptoms, only negative correlations between disease
acceptance (AIS) and anxiety (HADS-A) were found. In addition, a positive relationship
between glycated hemoglobin value and disease duration was demonstrated (Table 3, 4, 5).

Table 3. Spearman’s rank correlation coefficient R values in the group of patients with type 1
diabetes in the case of relationships for which statistical significance was found (p < 0.05)

SF-36 o tﬂgrgg‘;r;se HADS-A | HADSD | AIS SWLS | HbAfc
MH NS NS NS NS NS NS
VT NS NS NS NS NS NS
GH -0.293 NS NS NS NS NS
PF NS NS NS 0.376 NS NS
RP NS NS NS NS NS NS
RE NS NS NS NS NS NS
SF NS NS NS NS NS NS
BP NS NS NS NS NS NS
Duration of the disease NA NS NS NS NS NS

HADS—A —subscale of anxiety; HADS-D —subscale of depression; AIS — Acceptance of Illness Scale;
SWLS — Satisfaction with Life Scale; HbAlc — result of glycated hemoglobin; SF-36 — Quality of
Life Scale and its domains (MH — mental health; VT — vitality; GH — general health; PF — physical
functioning; RP — physical limitations in performing roles; RE — emotional limitations in performing
roles; SF — social functioning; BP — physical pain)

Table 4. Spearman’s rank correlation coefficient R values in the type 2 diabetic group
in the case of relationships for which statistical significance was found (p < 0.05)

SF-36 o t[a:rgit;c;gse HADS-A | HADSD | AIS SWLS | HbAlc
MH NS NS NS NS NS NS
VT NS NS NS NS NS NS
GH NS NS NS 0.325 0.312 NS
PF -0.308 NS NS NS NS NS
RP 0438 NS NS NS NS NS
RE NS NS NS NS 0.402 NS
SF NS NS NS NS 0.294 NS
BP 0.276 NS NS NS NS NS
Duration of the disease NA NS NS NS 03386 | 0.284
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HADS—A —subscale of anxiety; HADS-D —subscale of depression; AIS — Acceptance of Illness Scale;
SWLS — Satisfaction with Life Scale; HbA1c — result of glycated hemoglobin; SF-36 — Quality of
Life Scale and its domains (MH — mental health; VT — vitality; GH — general health; PF — physical
functioning; RP — physical limitations in performing roles; RE — emotional limitations in performing
roles; SF — social functioning; BP — physical pain)

Table 5. Spearman’s rank correlation coefficient R values and p value in type 1 and type
2 diabetes patients

D1 D2
HADS -A HADS-D HADS -A HADS-D
R p R P R p R p
AIS -0.477 | 0.00005* | -0.458 | 0.0009* | -0.265 0.059 -0.0398 | 0.0037*

SWLS -0.160 0.269 -0.383 0.006* 0.012 0.933 0.0189 0.806
HbA1c 0.326 0.020* 0.176 0.218 0.051 0.719 -0.147 0.297

D1 - subjects with type 1 diabetes; D2 — subjects with type 2 diabetes; HADS—A — subscale of
anxiety; HADS-D — subscale of depression; AIS — Acceptance of [llness Scale; SWLS — Satisfaction
with Life Scale; HbAlc — result of glycated hemoglobin

Discussion

Diabetes is a chronic disease that has a significant impact on the functioning of
patients in various areas of life. The study showed no differences in the seven quality-
of-life domains assessed using the SF-36 between patients diagnosed with type 1 and
type 2 diabetes. Only in the domain of physical functioning (PF) patients diagnosed
with type 2 diabetes obtained lower values compared to patients diagnosed with type
1 diabetes mellitus. Other researchers also obtained similar results [12, 13]. This dif-
ference may be due to the fact that patients with type 2 diabetes are older in age, hence
their physical fitness may be worse.

Similarly, a comparative assessment of anxiety and depressive symptoms in both
groups did not show statistically significant differences. Despite the existence of many
reports on the more frequent occurrence of depressive symptoms in patients diagnosed
with diabetes compared to healthy people [6, 14, 15], the patients in our study did not
obtain mean values in the HADS allowing to suspect the occurrence of depression or
anxiety. Studies show that patients with type 1 diabetes suffer from depression three
times more often and patients with type 2 diabetes almost twice as often as healthy
people [7]. The vast majority of them are probably reactive states, as the causal rela-
tionship of type 2 diabetes with endogenous depression has not been confirmed, while
the inverse relationship is likely [6]. Diagnosis of depression is associated with a 60%
risk of developing type 2 diabetes [16—18]. As shown by a study of Arroyo, where
there was a clear relationship between depression and the risk of type 2 diabetes in
a group of women [19].
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In this study, we also did not note the relationship between depressive symptoms
and the quality of life, which probably may be caused by a low severity of the above
symptoms. Similar results were obtained in the studies of Nasser [20], although most
researchers indicate in their analyzes the impact of both depressive and anxiety symp-
toms on the quality of life of patients diagnosed with diabetes [21-23]. Anxiety is also
more often present in patients diagnosed with diabetes compared to the general popu-
lation. In his studies, Bener showed that a significant severity of anxiety was present
in 35.3% of patients diagnosed with diabetes versus 16.3% in the control group [24].
In our study, there was no relationship between anxiety symptoms and quality of life,
while in people with type 1 diabetes the level of anxiety positively correlated with
the level of glycated hemoglobin. This relationship may have two-fold justification.
The presence of anxiety symptoms that causes tension and stress can, by stimulating
the sympathetic nervous system and secretion of hormones acting opposite to insulin,
increase blood glucose levels and impede glycemic control. In addition, strong anxi-
ety can modulate the course of the disease itself by taking medication incorrectly or
not following a diet. Failure to comply with dietary restrictions may also be a way of
coping with stress [25]. On the other hand, a high level of anxiety positively correlat-
ing with high glycated hemoglobin values suggests that poorer disease control may
contribute to anxiety symptoms. Similar results were achieved by other researchers,
showing a relationship between anxiety symptoms and high levels of glycated hemo-
globin [26-28]. On the other hand, Sendela, while examining children with type 1
diabetes, noted abnormal HbA1C values in people with greater severity of depressive
symptoms [29, 30]. This study did not show such a relationship. However, among
patients with type 1 diabetes, the degree of acceptance of the disease showed a posi-
tive relationship with physical functioning (PF) and a negative one with symptoms of
anxiety and depression. People who showed fewer depressive symptoms also reported
greater satisfaction with life. Similarly, in the group of patients diagnosed with type 2
diabetes, anxiety symptoms were less severe in the group of people who accepted their
disease more [31]. What seems understandable, when we come to terms with certain
facts, we feel less tension and anxiety. In the group of patients with type 2 diabetes,
better acceptance of the disease also correlated with better overall health (GH) and
greater life satisfaction [32]. This also seems to be understandable: the better general
health, the easier it is to live with a chronic disease and accept it more easily.

At the same time, the longer duration of the disease negatively correlated with
physical functioning (PF) of the subjects with the diagnosis of type 2 diabetes, physical
pain (BP), physical limitation in performing social roles (RP), and life satisfaction,
while positively with glycated hemoglobin values reflecting metabolic control [33,
34]. A longer duration of the disease among patients with type 2 diabetes is also usu-
ally associated with older age, more additional diseases and more medications, which
affects the assessment of quality of life. Similar results were obtained by Spasi¢, who



132 Karina Badura-Brzoza et al.

observed the best quality of life in all domains of the SF-36 questionnaire in subjects
who had been ill for less than 10 years [35].

In studies conducted by Martino, PCS (functioning in the physical dimension),
which is a domain related to physical condition, positively correlated with the dura-
tion of the disease, while MCS (functioning in the mental dimension), determining
mental state, with anxiety and depressive symptoms [36]. The presence of a positive
correlation between the duration of the disease and the results of glycated hemoglobin
in patients with type 2 diabetes may be attempted to explain by the fact that worse
metabolic control in patients with longer disease duration may be associated with
burn-out syndrome associated with aversion to glycemic control observed after several
years of disease [29].

Many studies show a greater severity of anxiety and depressive symptoms and
their impact on the quality of life among patients diagnosed with diabetes. People
who have anxiety or depressive symptoms have more frequent emotional problems,
greater difficulty following dietary recommendations, use of drugs and taking physi-
cal activity, as well as more serious health problems, which undoubtedly affects the
quality of life [6, 37, 38]. In our study, we did not observe such a relationship, which
may be due to the small number of subjects in study groups and the used questionnaire,
which is a screening questionnaire (HADS), which is a limitation of our study and is
also a motivating factor for further analysis.

Nevertheless, the negative relationship between the severity of depressive symp-
toms and life satisfaction in the group of patients diagnosed with type 1 diabetes and
between anxiety symptoms and the acceptance of the disease in both examined groups
observed in our study may suggest the impact of emotional factors on the course of
the underlying disease, which requires further research.

Considering the wide range of factors influencing the course of a chronic disease,
the assessment of mental state should be one of the important aspects in the therapy
of patients diagnosed with diabetes.

Conclusions

1. Patients with type 2 diabetes show poorer physical functioning compared to pa-
tients with type 1 diabetes..

2. Patients with type 1 diabetes who have problems with acceptance of the disease
may be more predisposed to anxiety and depression. Anxiety symptoms also have
a negative relationship with metabolic control in this patient group.

3. The longer duration of the disease is negatively related to the assessment of physi-
cal quality of life parameters, life satisfaction and metabolic control of disease
symptoms in a group of patients diagnosed with type 2 diabetes.
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