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I Abstract
Introduction. Diabetes is a civilisation disease creating a serious challenge for public health. In Poland, approximately 2
million people suffer from diabetes, of which about 25% are unaware of their iliness. A considerable part of persons with
diabetes experience complications related with the disease.
Objective. The aim of the study was to determine the relationship between elements of the state of health and socio-
demographic characteristics of diabetic patients treated in the Diabetes Clinic at the Institute of Rural Health (IMW) in Lublin,
eastern Poland, and the occurrence of depressive symptoms in these patients.
Materials and method. The study was conducted in 2017-2018 among patients treated in the Diabetes Clinic at the
Institute of Rural Health in Lublin, by the method of a diagnostic survey using the Beck’s Depression Inventory and an
author-constructed questionnaire, as well as data from the patients’ medical records. The study included 314 patients from
the Diabetes Clinic who expressed their informed consent to participate in the research.
Results. The study showed that diabetes is a disease which predisposes for the occurrence of depression. The occurrence
of depressive symptoms of various degrees of intensity was confirmed in more than a half of the examined patients. Among
the factors which exerted a significant effect on the occurrence of depressive symptoms were: diabetic neuropathy, type
2 diabetes, high BMI value, lack of occupational activity, poor material standard, and the need to obtain assistance in daily
functioning due to the fact of being ill with diabetes.
Conclusions. It is necessary to implement routinely performed examinations into the diagnostic-therapeutic process to
assess the state of psychological health of diabetic patients, which would allow sufficiently early application of appropriate

psychological or psychiatric intervention.
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INTRODUCTION

Diabetes is a civilisation disease which constitutes a serious
challenge for public health. The World Health Organization
(WHO) reports that the number of the population ill with
diabetes worldwide has increased from 108 million in 1980
up to 422 million in 2014, and the global frequency of the
occurrence of diabetes among persons aged over 18 has
increased from 4.7% in 1980 up to 8.5% in 2014. According to
estimates, in 2016, as many as 1.6 million deaths were directly
caused by diabetes. An increasing incidence of diabetes is
mainly the problem of countries with mediocre and low
income [1]. Based on data from the National Health Fund
(NFZ) in Poland, it is estimated that at present more than 2
million of the population are ill with diabetes, of which about
25% are unaware of this fact. Morbidity due to diabetes is
approximately 6.54% (5.81% of males and 7.25% of females).
In individuals aged over 18 this coefficient is 8% (7.15% of
males and 8.9% of females), whereas among children aged
under 15 the estimated number of persons with diabetes is
17.7 cases per 100,000 inhabitants. Prognoses predict that
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in the next 15-20 years the number of diabetic patients will
double in Poland [2].

One of the frequently occurring complications of diabetes
is diabetic neuropathy, identified with the symptoms of
dysfunction of the peripheral nervous system, after excluding
many other causes of this impairment, for example, alcohol
abuse, vitamin B12 deficiency associated with chronic
metformine administration, demyelinating diseases or
uraemia [3, 4]. It is estimated that the risk of occurrence of
neuropathy increases 10 years after the occurrence of diabetes
in patients with both type 1 and 2 diabetes, and concerns
40-50% of those afflicted with this disease [5, 6, 7, 8, 9]. The
symptoms of diabetic neuropathy experienced by patients,
including sharp pain complaints, often accompanied by
tingling or burning [10, 11, 12], lead to a considerable decrease
in the quality of their life. Discomfort resulting from pain
sensation often leads to the limitation of performance of
activities of daily living, and may also result in withdrawal
from social activity, and even depressive disorders [13, 14].

The American Psychiatric Association Diagnostic and
Statistical Manual of Mental Disorders [DSM-5] confirmed
that diabetes causes mood disorders, which may result in
a change in the functioning of an individual in the area of
emotions, cognition and behaviour [15]. The frequency of
occurrence of depression in diabetic patients may be several
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times higher, compared to the general population worldwide
- approximately three times higher in patients with type 1
diabetes, and twice as high in patients with type 2 diabetes]
[16]. It is estimated that depression affects approx. 20% of
persons with diabetes worldwide.

The occurrence of concomitant diseases in diabetic patients
is a factor which significantly deteriorates their state of
psychological health. The most frequent concomitant diseases
include heart diseases, arterial hypertension, dislipidaemia,
neuropathy, retinopathy, diabetic foot, and renal diseases
[17, 18, 19, 20, 21].

Apart from biological mechanisms, the fact of contracting
diabetes and depression is also associated with such factors
as, among others, socio-demographic characteristics and
material standard [22, 23].

OBJECTIVE

The aim of the study was to determine the relationship
between elements of the state of health and socio-demographic
characteristics of diabetic patients treated in the Diabetes
Clinic at the Institute of Rural Health (IMW) in Lublin,
eastern Poland, and the occurrence of depressive symptoms
in these patients.

MATERIALS AND METHOD

The study was conducted among patients treated in the Diabetes
Clinic at the IMW by the method of a diagnostic survey using
the Beck’s Depression Inventory for screening depressive
symptoms, and an author-constructed questionnaire.
The results obtained were correlated with the outcomes
of biochemical examinations of patients, and a medical
examination for the symptoms of diabetic neuropathy. The
calculations were performed using IBM SPSS 25 software.

The study was conducted within the research project
entitled: ‘Socio-demographic conditioning of depressive
disorders in patients with diabetic neuropathy’ financed by
the Ministry of Science and Higher Education. The project
obtained a positive opinion from the Bioethics Commission
at the IMW (Decision No. 6/2016).

The study was carried out in rs 2017-2019. Participation
was voluntary, after the patients had given informed consent
to participate, and included a total number of 314 patients in
the Diabetes Clinic at the IMW.

In the presented research it was assumed that apart from
biological mechanisms, personality traits, and resulting from
them predispositions for the lack of coping with diabetes and
its complications by the persons afflicted with the disease,
demographic characteristics and social factors exert an effect
on the occurrence of depressive disorders, such as, marital
status, family material standard, occupational activity,
presence of support or its lack, and the level of knowledge
concerning the disease.

RESULTS

Socio-demographic characteristics. The social factors
analyzed included: age, gender, place of residence, education
and marital status, occupational status and material standard

Table 1. Demographic and social data of patients

Characteristics of patients in the study N %
Female 190 60.5
Gender Male 124 39.5
Total 314 100.0
> 30 years 35 1.1
31-50 88 28.0
Age 51-70 153 48.7
<70 38 121
Total 314 100.0
Urban area 198 63.1
Place of residence Rural area 116 36.9
Total 314 100.0
Primary 23 7.3
Primary vocational 70 22.3
Education Secondary, post-secondary 140 44.6
Higher 81 258
Total 314 100.0
Never married 58 18.5
Married 180 57.3
Marital status Widowed 53 16.9
Divorced/separated 23 7.4
Total 314 100.0
Occupationally active 116 39.3
Occupational status  Occupationally inactive 179 60.7
Total 295% 100.0
Good 78 24.8
. Mediocre 169 53.8
Material standard Poor 67 a4
Total 314 100.0

*Lack of data, not considered

(Tab.1). The majority of respondents were females (60.5%).
The patients were divided into four age groups: up to 30 years,
31-50, 51-70, and over 70. The largest number of patients
were aged 51-70 (48.7%). More than 63.1% of respondents
were urban inhabitants, while 36.9% — rural inhabitants. The
examine patients differed according to the education level.
Every fourth respondent possessed higher education (25.8%),
while the reminder had post-secondary school or secondary
education, and primary vocational or primary education.
The majority of the examined patients were married
(57.3%), while the remainder were never married, widowed,
divorced or separated. More than a half of respondents were
occupationally inactive (60.7%). The majority of patients
in the study evaluated their material standard as poor or
mediocre (75.2%).

State of health. More than a half of the patients in the study
had type 2 diabetes (58.3%), while the reminder were ill with
type 1 diabetes (41.7%). The duration of the disease differed
between 17.50 + 11.59 years, on average, in respondents with
type 1 diabetes, and 15.10 + 8.67 years in patients with type 2
diabetes.

Diabetic neuropathy was observed in the majority of the
examined patients (64.0%). In addition, in the vast majority
of patients participating in the study (74.5%) there occurred
micro- and macro-vascular complications related with this
disease, sometimes several at a time. These were, among
others, retinopathy, diabetic foot, myocardial infarction,
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stroke, arterial hypertension, and circulatory failure.
Overweight or obesity was observed in as many as 76.3% of
the examined patients.

The patients in the study had the level of glycosylated
haemoglobin (HbAlc) determined. According to the
recommendations by the Polish Diabetes Association this
result for diabetic patients should remain within the range
6.1-6.5% — which is an evidence of good control of the
disease. Based on these recommendations it was assumed
that the HbAlc values lower than 6.1% were below normal,
the values 6.1-6.5% — normal, and values higher than 6.5% —
above normal. Examinations showed that in the vast majority
of the patients (90.5%), the HbA1c value was above the upper
limit of normal (Tab. 2).

Table 2. Clinical data of patients

Clinical data N %
Type 1 131 41.7
Type of diabetes Type 2 183 583
Total 314 100.0
1-5 48 15.4
6-10 62 19.9
No. of years of life with ~ 11-15 56 17.9
diabetes 16-20 59 18.9
21 or longer 87 27.9
Total 312% 100.0
Neuropathy 201 64.0
Neuropathy Absence 113 36.0
Total 314 100.0
Other complications of ~ Present 234 74.5
diabetes (micro- and Absent 80 255
macro-vascular) Total 312% 100.0
BMI < 18.5 (Underweight) 3 0.9
18.5 < BMI < 24.9 (Normal weight) 71 22.8
Body Mass Index (BMI) 25 < BMI < 29.9 (Overweight) 74 237
BMI > 30 (Obesity) 164 52.6
Total 312% 100.0
<6.1% 19 6.2
6.1-6.5% 10 33
Level of HbA1c > 6.5% 978 905
Total 307* 100.0
0-11scores (no depression) 154 49.0
12-19 scores (mild depression) 84 26.8
Beck’s Inventory 20-25scores (moderate depression) 47 15.0
26-63 scores(severe depression) 29 9.2
Total 312*% 100.0

*Lack of data not considered

In turn, examination using the Beck’s Inventory
demonstrated that only less than a half of respondents (49.0%)
were free from the symptoms of depression, whereas in
the remainder depression occurred of various degrees of
intensity (Tab. 2).

The conditioning of the occurrence of depressive
symptoms was investigated by means of logistic regression
analysis (Tab. 3). The dependent variable in the model was
the dichotomous variable of the occurrence of depressive
symptoms (1 — No; 2 - Yes); independent variables were
introduced into the model subsequently in two groups: Group
1: variables determining the selected indicators of the state
of health (number of years of life with diabetes, occurrence

Table 3. Models of conditioning of occurrence of depression (results of
hierarchical logistic regression by forward stepwise selection)

Block
Predictor (coding) B SE  Wald Df p 1.S.
Health BMI 0028 0015 3592 1 0058 1.029
Occurrence of 0456 0262 3.035 1 0081 1577
neuropathy
Mediocre material
Socio- ctomdong 7364 2 0025 -
demographic -
characteristics Poor material 0408 0318 1651 1 0199 1504
standard
Good material 0581 0299 3773 1 0052 0560
standard
Occupational activity -464 258 3233 1 0.029 0.628
Constant 201 0666 091 1 0763 0818

Collective test of Chi-square model coefficients 20, 404; p<0.001
R - Nagelkerke’s square = 0.092
O>R> - odds ratio; reference category

of diabetic complications, diabetic neuropathy, BMI), and
Group 2: socio-demographic characteristics (age, place
of residence, marital status, education level, occupational
activity, material standard).

Analysis of logistic regression for the model of conditioning
of the occurrence of depression revealed four variables,
which significantly affected the probability of occurrence
of this disease — the respondents’ material standard, their
occupational activity, BMI, and the occurrence of neuropathy.

The occurrence of depressive symptoms in diabetic patients
is significantly related with the development of diabetic
neuropathy. The occurrence of neuropathy increases the risk
of depression by 57.7% (Tab. 3). Also, the risk of development
of depressive symptoms increases together with the value of
the Body Mass Index. An increase of this index by one unit
results in an increase in the risk of depression by 2.9%, which
means that an increase in the BMI by 10 units increases the
risk by 29%. Therefore, it should be adopted that overweight
and obesity are the risk factors of depressive symptoms.

While introducing the variable into the model - the
respondents’ material standard, it was assumed that the
reference category for ‘material standard’ is its assessment
as mediocre. The possession of a poor material standard,
compared to mediocre, results in an increase in the probability
of the occurrence of depression by 50.4% (O.R=1.504). The
effect of a good material standard is the opposite which,
compared to the mediocre, reduces the risk of the occurrence
of depressive symptoms by 44.0%. Also, the probability of the
occurrence of depressive symptoms significantly decreases
(by 37.2%) in occupationally active persons (O.R.= 0.628).

While seeking statistically significant relationships
between the occurrence of the symptoms of depressive
disorders, and clinically confirmed elements of the state of
health of patients and socio-demographic characteristics
which were not considered in logistic regression analysis,
statistical analyses were performed using Pearson’s chi-
square test. Analyses performed based on the data obtained
in the study demonstrated that the occurrence of depressive
symptoms was not statistically significantly related with such
parameters of the state of health as: the level of glycosylated
haemoglobin (HbA1c) and occurrence of micro- and macro-
vascular complications. However, such a relationship was
noted considering the type of diabetes. Depressive symptoms
were significantly more often observed (chi*=11.23; df=3;
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p=0.011) among patients with type 2 diabetes (57.4%),
compared to those with type 1 diabetes (43%) (Fig. 1). In
turn, among non-health factors, a significant effect of which
was observed in statistical analysis, was reported by the
examined patients, the need for obtaining assistance in daily
living functioning due to being ill with diabetes (Fig. 1).

= ﬁg: 2=11.23;df.=3; p=0.011

gj 40%

"g 30%

§ 20%

[ 10% —

g o im B

Without Mild Moderate Severe
depression | Depression | Depression | Depression

O Diabetes mellitus 1 57% 17% 16% 9%
M Diabetes mellitus 2 43% 34% 14% 9%

Figure 1. Type of diabetes and occurrence of depression

In patients who needed support in performing activities
of daily living, such as housework, shopping, washing and
getting dressing, the measurement of insulin and construction
of a diet, the occurrence of moderate or severe depression, was
observed significantly more frequently (chi’=16.035; df=3;
p=0.014), compared to those who did not report the need for
assistance. In turn, mild depression was significantly more
often noted in patients who did not require assistance (Fig. 2).

S 2=16.035;df.= 3; p=0.014
S 20w
8 z0% [
5 2% 1
P oo .
o 0%
Without Mild Moderate Severe
dep i Dep i Dep: i Depression
O Assistance needed 38% 19% 25% 18%
B Assistance not needed 51% 29% 12% 7%

Figure 2. Need for assistance due to the disease and occurrence of depression.

DISCUSSION

In studies by other researchers, the percentages of diabetic
patients diagnosed with depression based on the tests
performed were slightly lower. An international study by
researchers from San Ignacio’s Hospital in Bogota, Colombia,
conducted over approx. 10 years (International Diabetes
Management Practices Survey - IDMPS), within which data
were analyzed collected among nearly 9,900 patients with
diabetes from 21 countries worldwide, demonstrated that
almost 31% of patients with type 1 diabetes and 29% of those
with type 2 diabetes showed the symptoms of mild to severe
depression [24]. In turn, a study carried out among Mexican
patients indicated that the problem of depression concerned
48.2% of patients with type 2 diabetes [25].

The results of the presented study demonstrate that
the occurrence of depressive disorders as a consequence
of diabetes was a considerable problem in the group of
examined patients. In the examination using the Beck’s
Inventory as many as 51% obtained a result confirming
depressive symptoms of varying intensity. Depression was
significantly more often observed in patients with type 2

diabetes, compared to those with type 1 diabetes (57.4%
vs. 43.0%). This high percentage of persons with depressive
symptoms among patients with type 2 diabetes may be due
to the fact that this disease is diagnosed considerably later,
compared to type 1 diabetes, and consequently, ‘becoming
familiar’ with the disease and the necessity for changing
the mode and style of life is the factor which, especially
at an early phase, may cause depressed mood states and
depression. There is also a possibility that depression was
primary to the diagnosis of type 2 diabetes diagnosed. For
example, meta-analysis, the aim of which was assessment of
the relationship between depression and diabetes, confirmed
that the risk of diabetes is by 37% higher in persons with
depressive disorders, than in the healthy population [26].
Another study also demonstrated that depression is an
independent risk factor of type 2 diabetes [27, 28].

The results of own study showed that an improper BMI
value and the occurrence of diabetic neuropathy confirmed by
medical examination are among factors exerting a significant
effect on the occurrence of depression in diabetic patients. A
similar relationship has been confirmed in studies by other
researchers [29, 30, 31, 32, 33]. However, in the presented study,
the level of increase in the risk of occurrence of depression
was estimated. Analyses confirmed that neuropathy increases
this risk by 57.7%, and an increase in the BMI value by 1 unit
increases the risk of the occurrence of depression by 2.9%.
Apart from factors directly associated with the state of health
of the examined patients in relation with depression, the
presented study demonstrated that factors of socio-economic
character also belong to this group. Among these factors,
material standard, occupational activity and support on the
part of close persons occupy a special position. Investigations
using logistic regression analysis confirm that good material
standard and being occupationally active have a protective
effect (decrease the risk) in the context of occurrence of
depression in persons ill with diabetes.

In turn, significant differences in the occurrence or absence
of depression are noted according to the necessity of using
support in the performance of activities of daily living.
Own study confirmed that being dependent on other family
members significantly increased the risk of development of
depression. Such persons frequently felt dissatisfied with their
lives, abandon many of the activities and interests previously
carried out, and experience emptiness in their lives. For these
persons, diabetes and its consequences are a considerable
psycho-social burden.

The presence of depression and anxiety in diabetic
patients deteriorates prognoses in this disease, increases
the probability of occurrence in these patients of improper
behaviours related with the process of treatment which,
in consequence, leads to a considerable reduction in the
quality of their lives [34, 35] and an increase in mortality
36, 37].

CONCLUSIONS

1. Depressive symptoms of varying intensity were observed in
slightly more than a half of the examined diabetic patients.
2. Among the factors which to the greatest degree increased
the risk of depression among these patients were: diabetic
neuropathy, type 2 diabetes, high BMI value, lack of
occupational activity, poor material standard, and the
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need for obtaining assistance in daily functioning due to
the fact of being ill with diabetes.

3. The results of the study obtained indicate the necessity

for introducing into the diagnostic-therapeutic process
routine examinations assessing the state of psychological
health of diabetic patients, which would allow an early
appropriate psychological or psychiatric intervention.
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