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Purpose: Patients with diabetes are at increased risk of developing depression. The aim of

the study was to determine the occurrence of depressive symptoms in patients with type 1

(T1DM) and type 2 diabetes (T2DM), including the association with different independent

sociodemographic and clinical variables.

Patients and Methods: The studies were carried out on 618 people, including 115 patients

with T1DM and 215 patients with T2DM and 288 people without diabetes constituting two

control groups. Subjects were characterized in terms of sociodemographic, clinical and

biochemical aspects, and the occurrence of depressive symptoms using Beck Depression

Inventory (BDI) was determined. In the logistic regression analysis, the correlations between

BDI score and with independent variables such as sex, age, body mass index, duration of

diabetes, HbA1c level, diabetic complications and mean arterial pressure were examined.

Results: The mean BDI score was significantly higher in women and men with T1DM and

T2DM compared to controls. In diabetic patients, depressive symptoms occurred more often

in women than in men. Among patients with T1DM, the incidence of depressive symptoms

was 17.5% of the women and 8.6% of the men and in patients with T2DM, the incidence

of depressive symptoms was revealed in 28.9% of the women and in 19.8% of the men. In

patients with T1DM and T2DM, the occurrence of depressive symptoms increases with age,

HbA1c level and complications, and the risk of depressive symptoms turned out to be almost

three times higher in women than in men with T2DM.

Conclusion: The prevalence of depressive symptoms in diabetic patients is higher than in

non-diabetics. Depressive symptoms account for 13% of the patients with T1DM and 24.7%

of the patients with T2DM. The risk of depressive symptoms in T1DM and T2DM increases

with age, HbA1c level and the presence of complications, and it is gender-related in T2DM

only.

Keywords: type 1 diabetes, type 2 diabetes, depressive symptoms, Beck Depression
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Introduction
Diabetes is one of the most common chronic diseases, especially in highly devel-

oped societies. It is estimated that in Poland diabetes is diagnosed in more than

2.33 million people, including 2.15 million people with type 2 diabetes (T2DM)

and 180,000 persons with type 1 diabetes (T1DM).1

The literature shows that depression symptoms were more common in patients

with diabetes than in the general population. In the published meta-analysis of

Anderson et al2 it was shown that in patients with T1DM and T2DM, the incidence

of depression was twice as high as that observed in persons without diabetes. The

majority of studies in which the occurrence of depression associated with diabetes
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was proven, concerned patients with T2DM. The occur-

rence of depression in patients with T2DM turned out to

be different depending on the country of the studied popu-

lation. The incidence of depression in Spaniards comprised

32.7% of the patients with T2DM and increased with age,

presence of disease complications and worse glycaemic

control.3 Studies in China have shown that the incidence

of depression affected every third patient with T2DM, it

appeared more often in people with higher levels of gly-

cated haemoglobin (HbA1c), longer duration of diabetes,

more complications and higher body mass index (BMI), in

those who were lonely, had low social support and low

health insurance.4 The occurrence of symptoms of depres-

sion associated with diabetes was observed in 7.5% of the

patients with T2DM in Finland. These symptoms intensi-

fied in connection with the occurrence of somatic diseases,

low physical activity and a loneliness.5 In studies on the

Brazilian population with T2DM, coexistence of depres-

sion was demonstrated in one-third of patients in one

study6 and in almost every fifth patient, more often with

higher HbA1c level, in another study.7 The incidence of

depression in Koreans with T2DM was 29.4%.8 The par-

ticularly frequent occurrence of depression in patients with

T2DM of 40.2% was observed in the population of

Pakistan, which was noted in patients with low education,

concomitant diseases and more often in women.9 In the

study of the Nepalese patients with T2DM, depressive

symptoms were also diagnosed in a high percentage of

patients (40.3%), and they occurred more often in women

and increased with elevated HbA1c level, arterial blood

pressure and the presence of diabetic complications.10 In

patients with T2DM from 2 centers in Turkey, it was

shown that about 30% of them had depression.11,12 The

occurrence of depression in these patients was associated

with higher HbA1c level11 and correlated positively with

the duration of the disease and negatively with the level of

education.12 Among patients with T2DM in the USA,

depression was revealed in every fourth subject.13 In

a large study involving approximately 2800 patients with

T2DM from 14 countries, 10.6% were diagnosed

with current major depressive disorder and 17.0% reported

moderate to severe levels of depressive symptomatology.14

Current major depressive disorder was significantly asso-

ciated with female sex, a lower level of education, doing

less exercise, higher levels of diabetes distress and

a previous diagnosis of major depressive disorder. The

proportion of those with either current major depressive

disorder or moderate to severe levels of depressive

symptomatology who had a diagnosis or any treatment

for their depression recorded in their medical records

was extremely low and non-existent in many countries

(0–29.6%). This international study, the largest of this

type ever undertaken, shows that people with diabetes

frequently have depressive disorders and also significant

levels of depressive symptoms.14 In patients with T1DM

Gendelman et al15 showed that every fifth patient used

antidepressants, and in the non-diabetic control group,

these drugs were used twice less frequently. In another

study of patients with T1DM, depression was demon-

strated in 14% of the subjects.16

The variation in the frequency of depression revealed

in diabetic patients seems to depend on the sex of the

subjects, the type of diabetes, the study procedure, source

of cases and methods of depression assessment.2 In

a meta-analysis of cross-sectional studies of diagnosed

depression and depressive symptoms, Anderson et al2

showed that, according to various studies, the incidence

of depression included from 11% of the diabetic patients,

where the diagnosis was based on diagnostic interviews,

up to 31% of the diabetic patients in whom symptoms of

depression were determined using self-report inventories.2

These authors have noted that the prevalence of comorbid

depression was significantly higher in diabetic women

than in diabetic men, and depressive symptoms were

more frequent in patients with T2DM compared to patients

with T1DM.2

The aim of the study was to determine the occurrence

of depressive symptoms in patients with T1DM and

T2DM, including the association with different indepen-

dent variables, such as gender, age, BMI, duration of

diabetes and diabetic complications, HbA1c level and

mean arterial pressure.

Materials and Methods
Participants
The study was conducted in 618 adults aged 18 to 60

years, including 330 patients with T1DM and T2DM and

288 non-diabetic controls. There were 115 patients with

T1DM, including 57 women and 58 men. The group with

T2DM was comprised of 215 patients, including 114

women and 101 men. Considering the fact that about

6% of the population in Poland suffer from diagnosed

diabetes1 with the assumption that the maximum error is

10% and the confidence level is 95%, the minimum sam-

ple sizes were estimated to be 96 persons for T1DM and
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97 persons for T2DM. Thus the size of the investigated

sample was sufficient for the analysis. Control groups for

T1DM included 43 women and 62 men, and for T2DM –

94 women and 89 men. The selection of study participants

was carried out randomly. The female patients were

selected out of 87 randomly chosen patients with type 1

diabetes. The male patients were selected out of 78 ran-

domly chosen patients with type 1 diabetes. The controls

for T1DM were selected out of 73 randomly chosen

healthy women and 82 randomly chosen healthy men.

The female patients were selected out of 151 randomly

chosen patients with type 2 diabetes. The male patients

were selected out of 145 randomly chosen patients with

type 2 diabetes. The controls were selected out of 126

randomly chosen healthy women and 124 randomly cho-

sen healthy men. The reason for reducing the number of

patients and the controls qualified for further studies were

incompletely filled surveys. The inclusion criterion for the

studied group of patients was the prevalence of diabetic

patients included after 1 year of diagnosis. The study

excluded persons who had an inflammation in the last 3

months, with gestational diabetes, were diagnosed with

depression, cancer, diseases of the endocrine glands or

alcoholism, person taking psychotropic drugs, immuno-

suppressive drugs, glucocorticoids or anti-inflammatory

drugs, and those who did not consent to the study.

Treatment with T1DM consisted basically on diet and

insulin, and treatment with T2DM – on diet and sulfony-

lurea and biguanide, and insulin in some patients.

Comorbidities and diabetes complications were diagnosed

by specialist physicians, mainly internists, cardiologists,

neurologists, nephrologists, diabetologists and ophthal-

mologist. All of the ill studied subjects were patients of

the Regional Hospital in Bielsko-Biala (the Diabetic

Unit), the Diabetic Unit of the Medi-Diab Non-Public

Medical Center, and the Diabetic Unit in Katowice.

Persons assigned to control groups did not declare

diagnosed chronic diseases and did not use drugs and

fasting glucose was normal. Controls were recruited at

the primary care clinics during routine periodic medical

examinations.

The study was carried out from March 2016 to

January 2017. To carry out the study, the approval of the

Bioethics Committee of the Beskid Medical Chamber in

Bielsko-Biała was obtained at the meeting on

11 February 2016 (no approval 2016/02/11/1).

All procedures performed in the study involving human

participants were in accordance with the ethical standards of

the committee and with the 1964 Declaration of Helsinki.

Written informed consents were obtained from all indivi-

dual participants included in the study.

Methods
In all subjects, fasting glycemia in blood was determined.

In patients with diabetes HbA1c level was determined.

The systolic and diastolic blood pressure was measured.

The sociodemographic and clinical characteristics of

the subjects were analyzed, which included parameters

such as age, sex, place of residence, education, marital

status, occupational activity, body mass and height with

the calculation of BMI, use of alcohol and cigarettes, co-

morbidities, duration of diabetes, occurrence of diabetes

complications and used medications.

The occurrence of depression symptoms was deter-

mined using Beck Depression Inventory (BDI).17 BDI is

a screening tool for assessing the severity of depressive

symptoms. The scale consists of 21 questions rated from 0

to 3 points, which correspond to the increasing intensity of

symptoms. The results obtained in BDI range between 0

and 63. The threshold score used to identify a depression

was ≥16.18 BDI is a standardized and validated question-

naire, repeatedly used in mood disorder assessments, with

a high reliability index (Cronbach α coefficient was

0.92–0.93).17 Cronbach α value of BDI for our results

was estimated in patients with T1DM at the level of

0.916 for women and 0.857 for men and in patients with

T2DM at the level of 0.873 for women and 0.928 for men,

showing high good internal consistency.

Statistical Analysis
The statistical calculations were carried out using the

Statistica 10.0 StatSoft program. In the analysis of the

quantitative variables, Student’s t-test was used, and

when none of the variables met the assumptions of the

parametric model (normality of distribution, homogeneity

of variances) the Mann–Whitney U-test was used. In the

analysis of qualitative variables, the following tests were

used: Chi-square, Chi-square with Yates correction, Fisher

test. Based on the logistic regression model, in the exam-

ined patients with diabetes, it was determined which of the

analyzed variables (sex, age, BMI, duration of diabetes,

HbA1c level, diabetic complications and mean arterial

pressure) could have a significant impact on the occur-

rence of depression disorders. The value of p<0.05 was

assumed to be the statistical significance level.
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Results
The patients with T1DM, including women aged 31.5 ±

8.9 (mean ± SD) years and men aged 28.2 ± 7.1 years. The

group with T2DM including women aged 51.1 ± 9.7 years

and men aged 53.4 ± 6.8 years. Controls for T1DM

included women and men aged 27.7 ± 6.8 and 29.5 ± 6.9

years, respectively, and for T2DM – women and men aged

50.2 ± 5.9 and 51.3 ± 5.7, respectively. Patients with

T2DM, both men and women, were older than those in

control groups (p<0.05–0.01) (Tables 1 and 2).

The sociodemographic, clinical and biochemical char-

acteristics of the subjects are presented in Tables 1 and 2.

Patients with diabetes had a higher BMI than comparable

controls (p<0.001). Compared with control subjects,

patients with T2DM differed in their level of education

(p<0.01–0.001), place of residence (p<0.05–0.001), mari-

tal status in women (p<0.001), work (p<0.001), smoking

in the group of men (p<0.001) and drinking alcohol

(p<0.001). In patients with T1DM and T2DM, higher

systolic and diastolic blood pressure (p<0.05–0.001) were

found than in controls (Tables 1 and 2). HbA1c levels <7%

were in 81% of the women and 83% of the men with

T1DM and in patients with T2DM – in 78% of the

women and 67% of the men. HbA1c levels in other dia-

betic patients were ≥7%.

The mean BDI score was significantly higher in

women and men with T1DM and T2DM than in corre-

sponding control groups (p<0.001; Table 3). The mean

BDI score in both women and men was 7 in T1DM and

11.5 in T2DM. The incidence of depressive symptoms

determined with a BDI score ≥16 was significantly higher

in diabetic patients than in control subjects (p<0.01–

0.001). In diabetic patients, depressive symptoms occurred

more often in women than in men (Table 3). Among

patients with T1DM, the incidence of depressive symp-

toms was 17.5% of the women and 8.6% of the men, and

in patients with T2DM, the incidence of depressive symp-

toms was revealed in 28.9% of women and in 19.8%

of men.

The next stage of the study was to take into account all

the components of BDI and to show the variation in the

frequency of their occurrence in diabetic patients in compar-

ison with control subjects. In women with T1DM sadness,

pessimism, agitation, loss of interest, indecisiveness, worth-

lessness, irritability, tiredness or fatigue and loss of interest

in sex were significantly more common than in women in

Table 1 Sociodemographic, Clinical, Biochemical Characteristics of Patients with Type 1 Diabetes and Controls

Parameter Patients with Type 1 Diabetes and Controls

Female Male

Diabetics

(n = 57)

Controls

(n = 43)

p Diabetics

(n = 58)

Controls

(n = 62)

p

Age (years) 31.5±8.9 27.7±6.8 ns 28.2±7.1 29.5±6.9 ns

BMI (kg/m2) 23.7±3.8 21.4±1.3 <0.001 26.0±3.6 23.6±1.3 <0.001

Education: Vocational/Preuniversity/Higher vocational 13/24/20 10/20/13 ns 17/18/23 14/24/24 ns

Place of residence: Urban/Rural 37/20 30/13 ns 40/18 39/23 ns

Marital status: Single/In a relationship/Widower 18/39/0 14/28/1 not calculated 21/35/2 16/43/3 ns

Currently working/Not working 43/14 38/5 ns 48/10 55/7 ns

Smoking: Never/Past/Present 27/15/15 25/9/9 ns 15/19/24* 32/14/16 <0.05

Alcohol: Drinking/Not drinking 28/29 26/17 ns 39/19 38/24 ns

Systolic blood pressure (mmHg) 126.8±13.4 120.3±2.4 <0.01 123.4±9.1 120.5±2.6 <0.05

Diastolic blood pressure (mmHg) 79.3±9.8 64.3±4.6 <0.001 78.4±10.7 62.4±3.8 <0.001

Comorbidities: Hypertension/Coronary artery disease/

Heart failure

9/9/1 0/0/0 4/4/0 0/0/0

Drug: Oral antidiabetic/Insulin/antihipertensive/statins 26/57/9/0 11/58/4/3

Duration of diabetes (years) 3.88±7.11 6.53±14.18

Complications of diabetes: retinopathy, nephropathy

polyneuropathy, diabetic foot

10/0/5/1 10/0/2/0

Glucose fasting (mg/dL) 121.4±23.1 84.7±3.7 <0.001 120.4±25.6 86.0±4.3 <0.001

HbA1c (%) 6.11±0.98 5.96±1.0

Notes: *Yates-corrected Chi-square test; the remaining p-values calculated using the Mann–Whitney U-test.
Abbreviations: p, statistical significance of differences; ns, non-significant.
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the control group (p<0.05–0.001; Table 4). In the analyzed

men with T1DM, such BDI components as pessimism, loss

of energy, irritability, changes in appetite and tiredness or

fatigue were observed more frequently than in control men

(p<0.05–0.001; Table 4). On the other hand, the frequency

of depressive symptoms in patients with T2DM and control

subjects turned out to be more varied than that of the control

group compared with the patients with T1DM (Tables 4

Table 2 Sociodemographic, Clinical, Biochemical Characteristics of Patients with Type 2 Diabetes and Controls

Parameter Patients with Type 2 Diabetes and Controls

Female Male

Diabetics (n

= 114)

Controls

(n = 94)

p Diabetics (n

= 101)

Controls

(n = 89)

p

Age (years) 51.1±9.7 50.2±5.9 <0.05 53.4±6.8 51.3±5.7 <0.01

BMI (kg/m2) 28.8±5.4 21.5±1.4 <0.001 30.1±5.6 23.7±1.2 <0.001

Education: Vocational/Preuniversity//Higher vocational 70/34/10 31/33/30 <0.001* 52/36/13 34/25/30 <0.01*

Place of residence: Urban/Rural 10/104 31/63 <0.001* 41/60 24/65 <0.05*

Marital status: Single/In a relationship/Widower 5/109/0 10/73/11 <0.001** 16/83/2 14/66/9 ns**

Currently working/Not working 112/2 77/17 <0.001*** 48/53 79/10 <0.001*

Smoking: Never/Past/Present 72/21/21 48/20/26 ns* 23/44/34 49/17/23 <0.001*

Alcohol: Drinking/Not drinking 29/85 50/44 <0.001* 48/53 67/22 <0.001*

Systolic blood pressure (mm Hg) 131.2±14.3 121.6±4.4 <0.001 133.0±18.6 121.8±3.5 <0.001

Diastolic blood pressure (mm Hg) 81.5±11.3 66.6±6.6 <0.001 83.2±13.3 64.4±4.9 <0.001

Comorbidities:

Hypertension/Coronary artery disease/Heart failure

66/23/11 0/0/0 83/32/22 0/0/0

Drug: Oral antidiabetic/Insulin/antihipertensive/statins 114/43/64/43 101/57/80/54

Duration of diabetes (years) 8.93± 6.55 9.87±7.60

Complications of diabetes: retinopathy, nephropathy,

polyneuropathy, diabetic foot

29/8/17/4 31/13/18/4

Glucose fasting (mg/dL) 121.4±23.1 84.7±3.7 <0.001 120.4±25.6 86.0±4.3 <0.001

HbA1c (%) 6.47±1.23 6.88±1.32

Notes: *Chi-square test; **Fischer’s exact test; ***Yates-corrected Chi-square test; the remaining p-values calculated using the Mann–Whitney U-test.
Abbreviations: p, statistical significance of differences; ns, non-significant.

Table 3 Prevalence of Depression in Patients with Diabetes and Controls

Parameter Patients with Type 1 Diabetes and Controls

Female Male

Diabetics (n = 57) Controls (n =

43)

p Diabetics (n = 58) Controls (n =

62)

p

BDI (score) (mean±SD) 8.2±8.1 2.8±4.4 <0.001 5.9±6.0 3.1±3.8 <0.001

Depression (BDI≥16) [n(%)] 10(17.5) 2(4.7) <0.01 5(8.6) 1(1.6) <0.01

Without depression (BDI<16) [n(%)] 47(82.5) 41(95.3) 53(91.4) 61(98.4)

Parameter Patients with Type 2 Diabetes and Controls

Female Male

Diabetics (n =

114)

Controls

(n = 94)

p Diabetics

(n = 101)

Controls

(n = 89)

p

BDI (score) (mean±SD) 12.9±8.3 5.3±5.2 <0.001 9.9±9.5 2.6±3.7 <0.001

Depression (BDI≥16) [n(%)] 33(28.9) 4(4.3) <0.001 20(19.8) 1(1.1) <0.001

Without depression (BDI<16) [n(%)] 81(71.1) 90(95.7) 81(80.2) 88(98.9)

Abbreviations: BDI, Beck Depression Inventory; p, statistical significance of differences.
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Table 4 Prevalence of Depressive Symptoms in Patients with Type 1 Diabetes and Controls

Element of Beck Depression

Inventory

Score Patients with Type 1 Diabetes and Controls

Female Male

Diabetics

(n = 57)

Controls

(n = 43)

p Diabetics

(n = 58)

Controls

(n = 62)

p

Sadness 0 37(64.9) 38(88.4) <0.05 50(86.2) 53(85.5) ns

1–3 20(35.1) 5(11.6) 8(13.8) 9(14.5)

Pessimism 0 36(63.2) 36(83.7) <0.05 40(69.0) 55(88.7) <0.05

1–3 21(36.8) 7(16.3) 18(31.0) 7(11.3)

Past failure 0 44(77.2) 39(90.7) ns 47(81.0) 58(93.6) ns

1–3 13(22.8) 4(9.3) 11(19.0) 4(6.5)

Loss of pleasure 0 45(79.0) 38(88.4) ns 50(86.2) 57(91.9) ns

1–3 12(21.0) 5(11.6) 8(13.8) 5(8.1)

Guilty feeling 0 39(68.4) 37(86.1) ns 46(79.3) 56(90.3) ns

1–3 18(31.6) 6(13.9) 12(20.7) 6(9.7)

Punishment feeling 0 52(91.2) 40(93.0) ns 53(91.4) 60(96.8) ns

1–3 5(8.8) 3(7.0) 5(8.6) 2(3.2)

Self-dislike 0 39(68.4) 37(86.1) ns 47(81.0) 51(82.3) ns

1–3 18(31.6) 6(13.9) 11(19.0) 11(17.7)

Self-criticalness 0 41(71.9) 39(90.7) ns 50(86.2) 59(95.2) ns

1–3 16(24.6) 4 (9.3) 8(13.8) 3(4.8)

Suicidal thoughts 0 54(94.7) 41(95.4) ns 58 (48.33%) 62 (51.67%) ns

1–3 3(5.3) 2 (4.65%) 0(0) 0(0)

Crying 0 40(70.2) 36(83.7) ns 52(89.7) 58(93.6) ns

1–3 17(29.8) 7(16.3) 6(10.3) 4(6.4)

Agitation 0 30(52.6) 34(79.1) <0.05 40(69.0) 42(67.7) ns

1–3 27(47.4) 9(20.9) 18(21.0) 20(32.3)

Loss of interest 0 40 (70.2%) 42 (97.7) <0.01 43 (74.1%) 53 (85.5) ns

1–3 17 (29.7) 1 (2.3) 15 (25.9) 9 (14.5)

Indecisiveness 0 36 (63.2) 39 (90.7) <0.01 44 (75.9) 56 (90.3) ns

1–3 21 (36.8) 4 (9.3) 14 (24.1) 6 (9.7)

Worthlessness 0 37 (64.9) 38 (88.4) <0.05 42 (72.4) 55 (88.7) ns

1–3 20 (26.3) 5 (21.6) 16 (27.6%) 7 (11.3)

Loss of energy 0 43 (75.4) 40 (93.0) ns 53 (91.4) 62 (100) <0.05

1–3 14 (24.6) 3 (7.0) 5 (8.6) 0(0)

Changes in sleeping pattern 0 35 (61.4) 31 (72.1) ns 35 (60.3) 46 (74.2) ns

1–3 22 (38.6) 12 (23.3) 23 (39.7) 16 (25.8)

Irritability 0 35 (61.4) 41 (95.4) <0.01 43 (74.1) 58 (93.6) <0.05

1–3 22 (38.6) 2 (4.7) 15 (25.8) 4 (6.5)

Changes in appetite 0 32 (56.1) 31 (72.1) ns 32 (55.2) 49 (79.0) <0.05

1–3 25 (43.9) 12 (27.9) 26 (44.8) 13 (21.0)

Concentration difficulty 0 35(61.4) 34(79.1) ns 35(60.3) 49 (79.0) ns

1–3 22(38.6) 9(20.9) 23(39.7) 13(21.0)

(Continued)
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and 5). Women with T2DM more often than control women

reported symptoms, such as sadness, pessimism, past fail-

ures, loss of pleasure, self-criticalness, crying, agitation, loss

of interest, indecisiveness, loss of energy, changes in sleep-

ing pattern, irritability, changes in appetite, tiredness or

fatigue, and loss of interest in sex (p<0.05–0.001)

(Table 5). In men with T2DM, the incidence of sadness,

pessimism, past failure, loss of pleasure, guilty feeling,

punishment feeling, self-dislike, crying, agitation, loss of

interest, indecisiveness, worthlessness, loss of energy,

changes in sleeping pattern, irritability, changes in appetite,

tiredness or fatigue, and loss of interest in sex was greater

than in the control group (p<0.05–0.001) (Table 5).

The results of the logistic regression analysis of the

obtained BDI values in diabetic patients in connection with

independent variables, such as sex, age, BMI, duration of

diabetes, HbA1c level, diabetic complications and mean

arterial pressure, are presented in Table 6 and Figure 1.

It has been shown in Table 6 and Figure 1 that in patients

with T1DM, the occurrence of depressive symptoms

increases with age (p=0.0255, odds ratio=1.09), HbA1c

level (p=0.0128, OR=2.03) and diabetic complications

(p=0.0356, OR=3.37). The performed analysis allowed for

concluding that the created model was statistically significant

which was proven by the result of the likelihood ratio test (χ2

= 25.10; p<0.0007). The model’s goodness of fit R2 = 0.28

(Nagelkerke). The sufficient goodness of fit was confirmed

by the result of the Hosmer–Lemeshow test (p=0.6437).

In turn, in patients with T2DM, the risk of depressive

symptoms turned out to be almost three times higher in

women than in men (p=0.0006, OR=2.97), increased with

age (p=0.0324, OR=1.04), HbA1c level (p=0.0103,

OR=1.44) and diabetic complications (p=0.0174,

OR=2.14) (Table 6, Figure 1). It may be concluded that

the created model was statistically significant which was

proven by the result of the likelihood ratio test (χ2 = 34.28;

p<0.0001). The model’s goodness of fit R2 = 0.20

(Nagelkerke). The sufficient goodness of fit was confirmed

by the result of the Hosmer–Lemeshow test (p=0.2792).

Discussion
In our study, we showed that the incidence and severity of

depressive symptoms in patients with T1DM and T2DM

was significantly higher than in non-diabetic subjects. In

both types of diabetes, the BDI score was found to be

higher in women than in men and higher in patients with

T2DM compared to patients with T1DM. Similar results

were obtained by other authors in terms of differences in

BDI values between diabetic patients and controls without

diabetes. In patients with T1DM, of whom about 20% of

people used antidepressants, mean BDI score was higher

than in controls without diabetes; in this group, every 11th

respondent used antidepressant.15 Higher BDI scores were

also observed in patients with T2DM compared to non-

diabetic controls.6,19 In patients, both women and men,

with T2DM, the mean BDI score in the own study was

11.5, while in other studies, it ranged from 9.5,6 10.6,19

12.612 to even 19.8.10

In patients with T1DM, depression symptoms such as

loss of interest, indecisiveness, irritability, tiredness or fati-

gue and loss of interest in sex in women and tiredness or

fatigue in men were significantly more common than in the

control group. On the other hand, in patients with T2DM in

comparison with the control group, there were significantly

more such symptoms of depression, as sadness, pessimism,

past failure, loss of pleasure, self-criticalness, agitation, loss

of interest, indecisiveness, loss of energy, changes in sleep-

ing pattern, irritability, tiredness or fatigue and loss of

Table 4 (Continued).

Element of Beck Depression

Inventory

Score Patients with Type 1 Diabetes and Controls

Female Male

Diabetics

(n = 57)

Controls

(n = 43)

p Diabetics

(n = 58)

Controls

(n = 62)

p

Tiredness or fatigue 0 35(61.4) 41(95.3) <0.001 39(67.2) 59(95.2) <0.001

1–3 22(38.6) 2(4.7) 19(32.8) 3(4.8)

Loss of interest in sex 0 39(68.4) 40(93.0) <0.01 46(79.3) 52(83.9) ns

1–3 18(31.6) 3(7.0) 12(20.7) 10(16.1)

Notes: Data presented as numbers n(%).

Abbreviations: p, statistical significance of differences; ns, non-significant.
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Table 5 Prevalence of Depressive Symptoms in Patients with Type 2 Diabetes and Controls

Element of Beck Depression

Inventory

Score Patients with Type 2 Diabetes and Controls

Female Male

Diabetics

(n = 114)

Controls

(n = 94)

p Diabetics

(n = 101)

Controls

(n = 89)

p

Sadness 0 53(46.5) 68(72.3) <0.001 61(60.4) 78(87.6) <0.001

1–3 61(53.5) 26(27.7) 40(39.6) 11(12.4)

Pessimism 0 37(32.5) 64(68.1) <0.001 52(51.5) 76(85.4) <0.001

1–3 77(67.5) 30(31.9) 49(48.5) 13(14.6)

Past failure 0 72(63.2) 78(83.0) <0.01 63(62.4) 81(91.0) <0.001

1–3 42(36.8) 16(17.0) 38(37.6) 8(9.0)

Loss of pleasure 0 65(57.0) 72(76.6) <0.01 61(60.4) 82(92.1) <0.001

1–3 49(43.0) 22(23.4) 40(39.6) 7(7.9)

Guilty feeling 0 63(55.3) 66(70.2) ns 69(68.3) 78(87.6) <0.01

1–3 51(44.7) 28(29.8) 32(31.7) 11(12.4)

Punishment feeling 0 95(83.3) 84 (89.4) ns 88(87.1) 87(98.9) <0.05

1–3 19(16.7) 10(10.6) 13(12.9) 1(1.1)

Self-dislike 0 73(64.0) 68(72.3) ns 64(63.4) 80(89.9) <0.001

1–3 41(36.0) 26(27.7) 37(36.6) 9(10.1)

Self-criticalness 0 81(71.1) 83(88.3) <0.01 80(79.2) 78(87.6) ns

1–3 33(25.4) 11(11.7) 21(20.8) 11(12.4)

Suicidal thoughts 0 105(93.0) 92(97.9) ns 95(94.1) 88(98.9) ns

1–3 7(7.0) 2 (2.1) 6 (5.9) 1(1.1)

Crying 0 72(63.2) 73(77.7) <0.05 86(85.2) 85(95.5) <0.05

1–3 42(36.8) 21(21.3) 15(14.8) 4 (4.5)

Agitation 0 46(40.4) 73(77.7) <0.001 57(56.4) 77(86.5) <0.001

1–3 68(59.6) 31(22.3) 44(43.6) 12(13.5)

Loss of interest 0 62 (54.4) 81 (86.2) <0.001 67 (66.3) 84 (94.4) <0.001

1–3 52 (45.6) 13 (13.8) 34 (33.7) 5 (4.5)

Indecisiveness 0 50 (43.9) 77 (81.9) <0.001 67 (66.3) 81 (91.0) <0.001

1–3 64 (56.1) 17 (18.1) 34 (33.7) 8 (9.0)

Worthlessness 0 70 (61.4) 70 (74.5) ns 68 (67.3) 78 (87.6) <0.01

1–3 44 (38.6) 24 (25.5) 33 (32.7) 11 (12.4)

Loss of energy 0 64 (56.1) 87 (92.6) <0.001 61 (60.4) 86 (96.6) <0.001

1–3 50 (43.9) 7 (7.5) 40 (39.6) 3 (3.4)

Changes in sleeping pattern 0 25 (21.9) 55 (58.5) <0.001 41 (40.6) 73 (82.0) <0.001

1–3 89 (88.1) 39 (41.5) 60 (59.4) 16 (17.9)

Irritability 0 37 (32.5) 75 (79.8) <0.001 35 (34.6) 84 (94.4) <0.001

1–3 77 (67.5) 19 (20.2) 66 (65.4) 5 (5.6)

Changes in appetite 0 62 (54.4) 67 (71.3) <0.05 69 (68.3) 74 (83.2) <0.05

1–3 52 (45.6) 27 (28.7) 32 (31.7) 15 (16.9)

Concentration difficulty 0 72(63.2) 67(71.3) ns 78(77.2) 66(74.1) ns

1–3 42(36.8) 27(28.7) 21(22.8) 23(25.9)

(Continued)
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interest in sex in a group of women, and sadness,

pessimism, past failure, loss of pleasure, guilty feeling, self-

dislike, agitation, loss of interest, indecisiveness, worthless-

ness, loss of energy, changes in sleeping pattern, irritability,

tiredness or fatigue and loss of interest in sex in a group of

men. The occurrence of some of the symptoms of depres-

sion, namely loss of energy, sleep pattern disturbance, tired-

ness or fatigue, loss of interest in sex and loss of pleasure,

has also been found in another study in patients with T2DM

with associated chronic kidney disease.20

When the threshold of BDI score ≥1618 was taken to

diagnose depressive symptoms, it turned out that in our

study, the diagnosis occurred in 17.5% of the women and

8.6% of the men with T1DM and in 28.9% of the women

and 19.8% of the men with T2DM. In the studies of Lloyd

et al16 depressive symptomatology defined by BDI score

≥16 was revealed in 14% of the patients with T1DM, with

the disease more frequently affecting men (16%) than

women (14%), which is the reverse of that in our own

study and described in the meta-analysis by Anderson et al,2

Table 5 (Continued).

Element of Beck Depression

Inventory

Score Patients with Type 2 Diabetes and Controls

Female Male

Diabetics

(n = 114)

Controls

(n = 94)

p Diabetics

(n = 101)

Controls

(n = 89)

p

Tiredness or fatigue 0 52(45.6) 86(91.5) <0.001 56(55.5) 88(98.9) <0.001

1–3 62(54.4) 8(8.5) 45(44.5) 1(1.1)

Loss of interest in sex 0 34(29.8) 79(84.0) <0.001 58(57.4) 80(89.9) <0.001

1–3 80(70.2) 15(16.0) 43(42.6) 9(10.1)

Notes: Data presented as numbers n(%).

Abbreviations: p, statistical significance of differences; ns, non-significant.

Table 6 Results from the Logistic Regression Analysis of Values of Beck Depression Inventory in Diabetics Depending on the

Presence of Independent Variables

Parameter Patients with Type 1 Diabetes

Rating Standard Error Wald χ2 p Odds Ratio (OR) 95% CI for OR

Intercept term −7.32 3.12 5.51 0.0189 0.0007 1.3*10−6–0.32

Sex −0.25 0.51 0.26 0.6092 0.77 0.28–2.11

Age 0.09 0.04 4.99 0.0255 1.09 1.01–1.18

BMI −0.21 0.38 0.29 0.5934 0.81 0.38–1.75

Duration of diabetes −0.08 0.05 2.82 0.0931 0.92 0.84–1.01

HbA1c level 0.71 0.28 6.20 0.0128 2.03 1.15–3.56

Diabetic complications 1.22 0.58 4.42 0.0356 3.37 1.07–10.61

MAP 0.004 0.03 0.02 0.8807 1.00 0.95–1.06

Parameter Patients with Type 2 Diabetes

Rating Standard Error Wald χ2 p Odds Ratio (OR) 95% CI for OR

Intercept term −5.52 1.92 8.29 0.0040 0.004 0.92*104–0.18

Sex 1.09 032 11.82 0.0006 2.97 1.59–5.55

Age 0.04 0.02 4.58 0.0324 1.04 1.00–1.08

BMI −0.03 0.03 0.80 0.3698 0.97 0.92–1.03

Duration of diabetes 0.01 0.02 0.39 0.5303 1.01 0.97–1.06

HbA1c level 0.36 0.14 6.58 0.0103 1.44 1.09–1.90

Diabetic complications 0.76 0.32 5.66 0.0174 2.14 1.14–4.03

MAP 0.01 0.02 0.24 0.6278 1.01 0.98–1.04

Abbreviations: p, statistical significance of differences; ns, non-significant; BMI, body mass index; HbA1c, glycated haemoglobin; MAP, mean arterial pressure; CI, confidence

interval.
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Figure 1 Risk analysis for prevalence of depressive symptoms in T1DM and T2DM (logarithmic scale).

Abbreviations: BMI, body mass index; HbA1c, glycated haemoglobin; MAP, mean arterial pressure.
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where the incidence of depression in patients with T1DM

was higher in women than in men regardless of the method

used to assess depression and controlled and uncontrolled

studies. In our study, depressive symptoms were diagnosed

in every fourth person among the examined women and

men with T2DM in total. In other studies including patients

with T2DM with a BDI score ≥16 (as in this study), the

incidence of depressive symptoms was 7.5%,5 17%,21

29.4%,8 32.7%,3 35.2%6 and even 40.2%.9 In T2DM,

depression was more common in women.3,9-11,14,21

The differentiation of the incidence of depressive

symptoms in T1DM and in T2DM in our study may be

related mainly to the age of the examined patients (mean

age of patients with T1DM was below 30 years and

T2DM – over 50 years), duration of diabetes (it was longer

in T2DM), occurrence of diabetic complications (in T2DM

the incidence of diabetic complications was about 2 times

higher than in T1DM) and the occurrence of concomitant

somatic chronic diseases, which mainly included patients

with T2DM. The association of depressive symptoms with

T2DM accompanying chronic somatic diseases was sug-

gested by Mäntyselkä et al5 and Sweileh et al.9

Based on the logistic regression analysis, we showed

that the occurrence of depressive symptoms correlated

with age, HbA1c level and co-morbid diabetic complica-

tions in patients with T1DM and additionally with the

female gender in patients with T2DM. This means that

the incidence of depressive symptoms was greater when

diabetic patients were older, had poorly controlled glyce-

mia and were affected by complications of the disease.

Similar connections between the occurrence of depressive

symptoms and many other variables in diabetic patients

were observed by other authors. In patients with T1DM

with accompanying complications of the disease, the BDI

score was higher than in those without complications15

and the occurrence of depression was associated with

poorly controlled glycemia.22 On the other hand, in

patients with T2DM, it was found that the incidence of

depression was increased in patients with diabetic

complications,3,4,10 especially those with micro- and

macroangiopathy.23 The increased risk of depression in

patients with T2DM was also caused by poorly controlled

glycemia with higher HbA1c level.3,4,10,11,24 As in our

study, the prevalence of depression in T2DM was higher

in women than in men and increased with age.21

This study is associated with some limitations. Firstly,

the diagnosis of depression was based only on BDI, but it

was not supported by psychiatric or psychological

examination, ie no diagnostic interview was carried out,

so the obtained results of depression using only the ques-

tionnaire method could be overestimated. Secondly, only

the patients treated at specialist diabetologic units who

were under constant medical supervision were selected

for the study, which means that they were not representa-

tive of the whole population, because it also includes

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, eg age, BMI, mode of treatment,

HbA1c levels, and the occurrence of complications and

the symptoms of depression.

Conclusion
The prevalence of depressive symptoms in diabetic patients

is higher than in non-diabetics. Depressive symptoms

account for one-eighth of patients with T1DM, including

twice as many women as men, and quarter of patients with

T2DM, including 1.5 times more women than men. The

risk of depressive symptoms in T1DM increases with age,

HbA1c level and the presence of diabetic complications.

The risk of depressive symptoms in patients with T2DM is

gender-related and increases with age, HbA1c level and the

presence of diabetic complications.
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