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ABSTRACT

__________________________________________________________________________________________

Introduction:  Diabetes is a disease whose course is strongly determined by self-monitoring 
and self-care. Ensuring metabolic control of diabetes is not only important for the current state of health, it also allows to maintain the body in the best condition despite the existing chronic disease. 

Purpose: To assess the relationship between sociodemographic factors and depression symptoms and the level of disease acceptance in diabetes.
Materials and methods: The study used a diagnostic survey method with a questionnaire, the Beck Depression Inventory, and the Acceptance of Illness Scale. The study group consisted of 43 women (51%) and 41 men (49%). A total of 67% of respondents had diagnosed type 2 diabetes, 24% type 1 diabetes, and 6% LADA. Average disease duration was 15 years.

Results: In the studied group, 15% of patients had diagnosed symptoms of depression; while according to the Beck Depression Inventory, depressive episodes occurred more often in mild (30%) and moderate (23%) severity. They were observed more often in people over 50 years old. Depression symptoms were significantly more common in the group of overweight and obese people (p=0.022, r(X,Y)=0.2490).

Conclusions: The problem of depression increases with disease duration. People diagnosed with type 2 diabetes have lower levels of disease acceptance. Disease acceptance is a factor that eliminates the occurrence of depressive disorders of varying severity.
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INTRODUCTION
Depression is significantly more common among people with diabetes than in the rest of the population. People with diabetes exhibit a greater severity of depression symptoms compared to healthy people. Patients with depressive disorders also tend to neglect glycemic self-monitoring, take medication irregularly, do not follow a diet, and do not undertake regular physical activity. This leads to worse metabolic control of diabetes, and thus, faster development of chronic disease compli-cations. Complications cause a physical deterio-ration, which hinders daily functioning, which in turn can aggravate or cause depression and reduce the response to antidepressant drugs [1,2,3].

The aim of the study was to assess the relationship between sociodemographic factors and depression symptoms and the level of disease acceptance in diabetes.
MATERIALS AND METHODS 
The study included 84 people with diagnosed diabetes, hospitalized at the Department of Endocrinology, Diabetology and Internal Medicine of the University Clinical Hospital in Bialystok. The study group consisted of 43 women (51%) and 41 men (49%).

The study used a diagnostic survey method based on an original questionnaire, constructed for the needs of the study; the Beck Depression Inventory; the Acceptance of Illness Scale (AIS) and the respondents' medical histories. 
The Beck Depression Inventory is a self-assessment tool for measuring the severity of depression. It consists of 21 groups of statements; in each group, the statements are scored from 0 to 3 points. The assessment applies to the last 24 hours from the last week or the last month. The Beck Depression Inventory score [4]:  0-11 – no depression; 12-26 – mild depression; 27-49 – moderate depression; 50-63 – severe depression.

The AIS allows to assess the level of acceptance of a chronic illness and contains eight statements describing negative health conse-quences. These consequences can be reduced to recognizing the limitations imposed by the disease, a lack of self-sufficiency, a feeling of dependence on others, and decreased self-esteem. A higher level of acceptance of the illness indicates better adaptation to the restrictions imposed by the health situation and thus, a decreased feeling of mental discomfort associated with chronic disease. A low score means a lack of acceptance and adaptation to the disease and a lack of mental comfort, which can manifest in negative emotions [5].

Statistical analysis was done using STATISTICA 7.0 software from StatSoft Polska. The chi-square test was used to analyze differences between compared groups based on the significance test for qualitative variables; the strength of the relationship between the variables was tested using Pearson's correlation coefficient. The condition for statistical significance was at level of p less than 0.05. 

RESULTS
We found that the problem of depression was comparable among the men and the women, however women were more often characterized by symptoms of a moderate episode of depression. In terms of the level of disease acceptance, men more frequently had low adaptation levels, while women more often had high adaptation levels. The obtained differences were not statistically significant. The level of disease acceptance among both men and women significantly affected the severity of depressive episodes. We found that the higher the level of disease acceptance, the less frequent the symptoms of depression among women and men with diabetes (Table 1).  

Depression was more common in people over the age of 50. With age, the level of disease acceptance decreased significantly. In the up to 50 years old group, 54.17% had a high score; while in the 51-60 year-old group 55.56% had a low score. The level of disease acceptance significantly affected the severity of the depressive episodes in patients up to 50 years old and in the 61-70 year-old group. We found that the higher the level of disease acceptance, the less frequent the occurrence of depression among patients with diabetes of different ages (Table 2).
The problem of depression occurred among both urban and rural residents, although the lowest percentage of people without depression was found among rural residents. Also in terms of the level of disease acceptance, rural residents had a high score the least often. The obtained differences were not statistically significant. Among the inhabitants of small towns and villages, the level of disease acceptance significantly affected the severity of depressive episodes. We found that the higher the level of disease acceptance, the less frequent the occurrence of depression among urban and rural residents (Table 3). 
The problem of depression and low disease acceptance pertained low educated people significantly more often. People with a higher education were characterized by a lack of depression symptoms and a high level of diabetes acceptance. 
We found that in the group of people with a primary, vocational, and secondary education the level of disease acceptance significantly affected the severity of the depressive episodes. In the group of people with a higher education, this relationship was not statistically significant, due to the fact that education level was associated with a high level of acceptance, and therefore, with a lack of increased depressive episodes. The higher the level of disease acceptance, the less frequent the occurrence of depression among people with different levels of education (Table 4). 
Table 1. Symptoms of depression and levels of acceptance of a disease in men and women with diabetes 
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Men
	21
	12
	8
	[r]
	NS

	
	51.22%
	29.27%
	19.51%
	
	

	Women
	19
	13
	11
	[p]
	0.459

	
	44.19%
	30.23%
	25.58%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Men
	15
	14
	12
	[r]
	NS

	
	36.59%
	34.15%
	29.26%
	
	

	Women
	12
	13
	18
	[p]
	0.242

	
	27.91%
	30.23%
	41.86%
	
	

	Level of depression vs. level of acceptance of a disease
	Men
	p=0.013, r(X,Y)=0.3855

	
	Women
	p=0.000, r(X,Y)=0.6896


 Table 2. Symptoms of depression and levels of acceptance of a disease in people with diabetes in various age
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Up to 50 years old
	14
	6
	4
	[r]
	NS

	
	58.33%
	25.00%
	16.67%
	
	

	51-60 years old
	8
	4
	6
	[p]
	0.213

	
	44.44%
	22.22%
	33.33%
	
	

	61-70 years old
	18
	15
	9
	
	

	
	42.86%
	35.71%
	21.43%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Up to 50 years old
	2
	9
	13
	[r]
	0.2810

	
	8.33%
	37.50%
	54.17%
	
	

	51-60 years old
	10
	3
	5
	[p]
	0.010

	
	55.56%
	16,67%
	27.77%
	
	

	61-70 years old
	15
	15
	12
	
	

	
	35.71%
	35.71%
	28.58%
	
	

	Level of depression vs. level of acceptance of a disease
	Up to 50   years old
	p=0.001, r(X,Y)=0.6319

	
	51-60  years old
	p=0.095, NS

	
	61-70  years old
	p=0.000, r(X,Y)=0.5265


Table 3. Symptoms of depression and levels of acceptance of a disease depending on place of permanent residence of respondents
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Big city
	14
	9
	6
	[r]
	NS

	
	48.28%
	31.03%
	20.69%
	
	

	Small city
	16
	7
	7
	[p]
	0.614

	
	53.34%
	23.33%
	23.33%
	
	

	Village
	10
	9
	6
	
	

	
	40.00%
	36.00%
	24.00%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Big city
	8
	10
	11
	[r]
	NS

	
	27.59%
	34.48%
	37.93%
	
	

	Small city
	11
	7
	12
	[p]
	0.529

	
	36.67%
	23.33%
	40.00%
	
	

	Village
	8
	10
	7
	
	

	
	32.00%
	40.00%
	28.00%
	
	

	Level of depression vs. level of acceptance of a disease
	Big city
	p=0.136, NS

	
	Small city
	p=0.001, r(X,Y)=0.7271

	
	Village
	p=0.006, r(X,Y)=0.5383


Table 4. Symptoms of depression and levels of acceptance of a disease in people with different levels of education
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Primary
	5
	0
	6
	[r]
	0.2318

	
	45.45%
	0.00%
	54.55%
	
	

	Vocational
	12
	11
	8
	
	

	
	38.71%
	35.48%
	25.81%
	
	

	Secondary 
	14
	10
	3
	[p]
	0.034

	
	51.85%
	37.04%
	11.11%
	
	

	University
	9
	4
	2
	
	

	
	60.00%
	26.67%
	13.33%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Primary
	6
	4
	1
	[r]
	0.3940

	
	54.55%
	36.36%
	9.09%
	
	

	Vocational
	14
	9
	8
	
	

	
	45.16%
	29.03%
	25.81%
	
	

	Secondary
	6
	9
	12
	[p]
	0.000

	
	22.22%
	33.33%
	44.43%
	
	

	University
	1
	5
	9
	
	

	
	6.67%
	33.33%
	60.00%
	
	

	Level of depression vs. level of acceptance of a disease
	Primary
	p=0.000, r(X,Y)=0.9115

	
	Vocational
	p=0.032, r(X,Y)=0.3858

	
	Secondary
	p=0.005, r(X,Y)=0.5231

	
	University
	p=0.213, NS


Depression occurrence and level of disease acceptance in the course of diabetes
The problem of depression was more common in people with type 2 diabetes, and in this group there were more moderate depressive episodes. The obtained differences were not statistically significant. Depression significantly intensified along with a lack of disease acceptance. We found that the higher the level of disease acceptance, the less frequent the occurrence of depression in people with type 2 diabetes (Table 5).
Table 5. Symptoms of depression and levels of acceptance of a disease in people with type 1 and type 2 diabetes
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Type 1 diabetes
	12
	6
	2
	[r]
	NS

	
	60.00%
	30.00%
	10.00%
	
	

	Type 2 diabetes
	25
	16
	15
	[p]
	0.127

	
	44.64%
	28.57%
	26.79%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Type 1 diabetes
	3
	7
	10
	[r]
	0.2411

	
	15.00%
	35.00%
	50.00%
	
	

	Type 2 diabetes
	23
	16
	17
	[p]
	0.036

	
	41.07%
	28.57%
	30.36%
	
	

	Level of depression vs. level of acceptance of a disease
	Type 1
	p=0.145, NS

	
	Type 2
	p=0.030, r(X,Y)=0.2819


The problem of depression increased significantly throughout the duration of the disease, while adaptation to diabetes significantly decreased. The level of illness acceptance affected the severity of the depressive episodes at each stage of the disease. We found that the higher the level of acceptance of the illness, the less frequent the occurrence of depression among patients with diabetes with different disease durations (Table 6). 

Table 6.  Symptoms of depression and levels of acceptance of a disease in people with diabetes with different disease duration time 
	Beck Depression Inventory
	None
	Mild
	Moderate
	Chi2 Test

	Up to 10 years
	20
	7
	2
	[r]
	0.2208

	
	68.97%
	24.13%
	6.90%
	
	

	11-20 years
	10
	9
	12
	[p]
	0.044

	
	32.26%
	29.03%
	38.71%
	
	

	Above 20 years
	10
	9
	5
	
	

	
	41.67%
	37.50%
	20.83%
	
	

	AIS
	Low
	Average
	High
	Chi2 Test

	Up to 10 years
	5
	9
	15
	[r]
	0.2707

	
	17.24%
	31.03%
	51.73%
	
	

	11-20 years
	12
	9
	10
	[p]
	0.013

	
	38.71%
	29.03%
	32.26%
	
	

	Above 20 years
	10
	9
	5
	
	

	
	41.67%
	37.50%
	20.83%
	
	

	Level of depression vs. level of acceptance of a disease
	Up to 10 years
	p=0.001, r(X,Y)=0.5821

	
	11-20 years
	p=0.024, r(X,Y)=0.4056

	
	Above 20 years
	p=0.001, r(X,Y)=0.5761


The study showed that glycemic self-monitoring did not differentiate the level of depression and adaptation to the disease. The obtained differences were not statistically significant. Depression significantly intensified along with a lack of disease acceptance. It was proven that the higher the level of disease acceptance, the less frequent the occurrence of depression in people doing glycemic self-monitoring.

Hypoglycemia occurred in people with and without depressive episodes - those accepting the disease and those that did not. The obtained differences were not statistically significant. It was shown that the problem of depression intensified significantly with a lack of disease acceptance despite the presence or absence of  hypoglycemia.
Depression and criteria of diabetes control 

Depression symptoms were significantly more common in the group of people 
with overweight and obesity (p=0.022, r(X,Y)=0.2490). In terms of parameters related to diabetes control, such as blood pressure, creatinine, lipid metabolism, glycated hemoglobin (HBA1c) and fasting glycemia, a higher percentage of normal results was found in the group without depressive episodes, but the differences were not statistically significant (p>0.05).

DISCUSSION
This paper presents diabetes in relation to depressive disorders, which may be caused by the disease itself, its burden and chronic nature, as well as associated with a lack of diligence in self-monitoring and diabetes control.

Glińska et al. [6], based on their own observations in a group of people with type 1 and type 2 diabetes, showed that diabetes, regardless of its type, significantly deteriorates overall quality of life. Respondents associate this fact with the age at which diabetes was diagnosed (the younger the age, the worse the quality of life). It was also shown that quality of life deteriorates over the duration of the disease.

Kurowska and Lach [7] showed that in a group of 77 patients with type 2 diabetes, all styles of coping with disease-induced stress occurred. Most often, however, it was task-oriented style. Studies showed that there is a relationship between the degree of adaptation to the disease and the style of coping with stress. Acceptance of the disease decreased with an increase in the emotion-oriented style, characterized by the occurrence of emotional states such as anger, guilt, and tension. The undertaken actions focus on maintaining a state of satisfaction rather than focusing on real problem solving and improving the health status. These people also have a tendency toward wishful thinking and fantasizing. In many situations, the undertaken actions are not adequate to the imagined expectations, which can increase stress levels and cause increased tension or depression. Therefore, this attitude carries the risk of depressive disorders in the long-term [7].

In a group of patients diagnosed with type 2 diabetes, Pantlinowska and Antczak [8] found that general sense of well-being had the greatest negative effect on the respondents' quality of life. Next were restrictions on performing roles and restrictions on performing roles resulting from emotional problems. This impact least pertained to social functioning, psychological well-being, and physical functioning [8]. 

In their study on the acceptance of diabetes, Kurpas and Czech [9] also showed that quality of life and subjective assessment of health depended on the degree of diabetes acceptance. The authors also proved that factors such as sex, age, value of health indicators, course of diabetes, and the pharmacotherapy used are important. A higher degree of acceptance of the disease results in a higher assessment of the patient's quality of life and health. Satisfaction with quality of life reduces the risk of depression [9].

Our study also showed that the level of disease acceptance was higher among people up to 50 years old, with a higher education, diagnosed with type 1 diabetes, and suffering no more than 10 years. 
The obtained result is understandable and expected, because it describes a group of patients who due to their age have high physical efficiency, with few comorbidities and late complications, who are coping well with self-monitoring and self-care, and performing numerous social functions. Despite these relationships, it was demonstrated that acceptance of diabetes is a prerequisite for patients' psychological well-being, regardless of sex, age, place of residence, or level of education. Also, disease acceptance is a factor that eliminates the occurrence of depressive disorders of varying severity. 

Budzyński et al. [10] showed that people suffering from insulin-dependent diabetes were more often afflicted with depression symptoms than healthy people. According to the Beck Depression Inventory, the percentage of depressive disorders was 45% and 25%, respectively. Despite this, in both groups the risk of depression was higher for women. It was found that the number of complications affects the severity of depression symptoms. People with insulin-dependent diabetes with more than 4 complications were more depressed than people with 1 to 4 complications, people without complications or completely healthy people. Disease duration also showed a positive relationship between the duration of insulin-dependent diabetes and the severity of depressive symptoms [10]. Budzyński's results correspond with our study results.

After conducting research in a group of 55 randomly selected patients with type 2 diabetes over the age of 65, Górska-Ciebiada et al. [11] showed that the diabetes diagnosis, with increasing complications with age, constitutes a huge psychological burden for the patient. Depressive disorders were found in 36.36% of the patients. Women dominated among the people with depressive symptoms. Important factors in the diagnosis of depressive disorders are: being a woman, single, smoking, lack of physical activity, non-compliance with diet, higher BMI, longer duration of diabetes, neuropathy, a greater number of comorbidities and hospitalization [11]. Most of  these factors also turned out to be significant in our research. 

Duda-Sobczak and Bogna Wierusz-Wysocka [12] presented an interesting view on the subject of diabetes in psychological disorders. The conducted considerations concerned the question: “What was first, diabetes or depression?”. Duda-Sobczak and Bogna Wierusz-Wysocka reported that diabetes is significantly more common in people with mental illness. At the same time, depressive disorders are particularly often associated with diabetes, which is a classic example of chronic disease [12]. Vimalananda et al. [13], in the prospective Black Women's Health Study, found a relationship between depression severity and the risk of diabetes during a 12-year follow-up period. The severity of the disorders was associated with the use of antidepressants. It was estimated that the risk was 28% higher [13]. Also, in a meta-analysis published in 2013, Bhattacharjee et al. showed a 50% increase in the risk of diabetes among patients treated with these drugs [14]. Whereas, Yoon et al. noted a statistically significant increase in risk of diabetes (49%) due to the use of antidepressants [15].

The co-occurrence of diabetes and depression has been confirmed in extensive research by scientists from the Harvard School of Public Health in Boston. After summarizing 10 years of observations in over 65,000 cases of women aged 50–57, it was proved that depression can be both a consequence and a cause of type 2 diabetes. Statistical analysis showed that women suffering from depression were 17% more at risk of developing type 2 diabetes, and in the case of women taking antidepressants - 25%. A diabetes diagnosis increased the risk of depression by 29%, and in the case of treatment with insulin by 53%. These correlations remained statistically significant regardless of the existence of other diabetes-related diseases [16]. The influence of diabetes treatment on the occurrence of depressive disorders, especially insulin administration, was also confirmed in an assessment of the Norwegian population by Berge both in the case of insulin monotherapy and combination therapy (insulin and oral antidiabetic drugs) [17]. 
Moreover, Stanković et al. [18] showed that stress due to diabetes and diabetic neuropathy was a predictor of depression in patients with type 2 diabetes. It was estimated that the severity of depression symptoms had a positive relationship with HbA1c level. Vileikyte and Gonzales point out that in the case of complications in the form of diabetic neuropathy, pain is a significant factor affecting the risk and the severity of depression [19]. The problem of chronic pain as a risk factor for depression disorders was proved by Dziechciaż, Balicka-Adamik, and Filip [20].

The results of our research indicate that people with diabetes are at risk of developing depressive disorders. Self-monitoring and eliminating hyperglycemia or hypoglycemia have not been proven to reduce the incidence nor the severity of depression. Biochemical study results indicate that lack of diabetes control may cause symptoms of depression. However, the obtained differences were not statistically significant, which suggests the need for further research in a larger group. The problem of depression intensified with disease duration, which is characteristic of chronic diseases. People diagnosed with type 2 diabetes had lower levels of disease acceptance. The primary conclusion of the study is diabetes acceptance. It is a necessary condition for patients' psychological well-being regardless of sex, age, place of residence, or level of education. Disease acceptance is a factor that eliminates the occurrence of depressive disorders of varying severity.

CONCLUSION
           The problem of depression increases with duration of diabetes. People diagnosed with type 2 diabetes have lower levels of disease acceptance.  Disease acceptance is a factor that eliminates the occurrence of depressive disorders of varying severity.
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