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Abstract
Objective—The patterns of relationships between diabetes and depression in countries of central
and eastern Europe (CEE) might differ from those in countries of western Europe and USA.
Among the reasons are specifics of transitioning health care systems (including mental health) and
the general social, cultural and economic background of these countries. The aim of this paper is
to fill in the existing information gap and analyse the prevalence of depression symptoms in
patients with diabetes in Slovakia and to identify its predictors.

Method—1043 diabetes patients from two diabetes outpatient-care offices were recruited for the
study. The Patient Health Questionare 9 (PHQ-9) was applied to screen for depression symptoms.
Patients were categorized into three categories based on depression symptom severity.
Demographic and disease-related factors were analyzed as predictors of depression symptoms.

Results—In the univariate analysis a number of factors were associated with increasing severity
of depression symptoms. In the multiavriate analysis lower education (OR 0.43;CI95% 0.28-0.65),
and high degree of self-perceived severity of illness (OR 6.94;CI95% 3.39-14.97) were confirmed
as independent predictors of depression symptoms in our patients.

Conclusions—Demographic and psychological factors have an important role in developing
depression symptoms in patients with diabetes in our population. Further studies into the topic are
needed to gain further clues on this topic throughout the Central European region. The findings of
this study should be considered by mental health service providers and public health authorities to
raise awareness about this important issue.
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Introduction
Diabetes mellitus is amongst the top 10 causes of death worldwide, and depression is
amongst the 20 leading causes of burden of disease. Furthermore, unipolar depressive
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disorders are the leading cause of burden of disease in middle and high income countries.
Both conditions therefore are of global interest and tackling them is a key medical and
public health challenge [1]. The relationship between diabetes and depression is well studied
and documented [2,3]. Patients with diabetes have double the odds of having depression as
compared to general population [2]. A systematic review of studies including patients with
type II diabetes revealed that the prevalence of depression among this group is 17.6% vs.
9.8% in the general population [4]. Another review of studies of type I patients with diabetes
showed the prevalence of depression of 12.0% for people with diabetes compared with 3.2%
in the control groups [5]. Co-morbidity depression results in deleterious effects on glycemic
control, worsened diabetes complications, functional disability, and premature mortality [6].
Depression in patients with diabetes might also accelerate other diabetic complications and
increase the disease burden for the individual [3]. Furthermore depression is a condition
which tends to persist in patients with diabetes which additionally increases the importance
of this topic [7].

Out of the large number of scientific studies devoted to prevalence of depression amongst
patients with diabetes [4,2,5,8,9] most of the investigations were conducted on patients from
the USA, western European countries or other countries outside of Europe. Data from the
region of central and eastern Europe (CEE) are limited. It is important to fill in this
information gap for a number of reasons. Firstly, the overal burden of disease differs in
countries with different levels of economy [1]. Thus, the patterns of diabetes and depression
in poorer countries of CEE might differ from countries of western Europe and the USA with
higher economy levels, where most of the available data originates. Secondly, the mental
health care system and the perception of mental illness (such as depression) in CEE
countries is in a specific position – both because of the former communist background of
these countries and because of the significantly lower expenditures, on mental health, as a
share of GDP when compared to countries of western Europe [10]. Thirdly, the prevalence
and patterns of demographic, social, economic or behavioral risk factors known to be
associated with depression such as age, education, BMI, prevalence of other comorbidities,
marital status or sexual behaviours [11,12] may be related to the social and economic
environment of the country [13], and thus can differ by ecomomy level as well. We find it of
high importance to examine the specific relationship of diabetes and depression with these
facts in mind.

The aim of this paper is to analyse the prevalence and severity of depression symptoms and
to identify the demographic, social, economic and disease related factors significantly
associated with depression symptoms in patients with diabetes in Slovakia.

Materials and Methods
Participants

A cross-sectional epidemiological study was conducted in the Trnava region of Slovakia.
The studied population included patients diagnosed with type I or type II diabetes, whilst
having a residence in the Trnava region. Two diabetes outpatient-care offices were identified
in Trnava that covered the majority of patients in the region. The patients were recruited for
the study during periodical health checks-ups at these offices. A consecutive recruitment
strategy with no randomization was used. A total of 1043 patients with clinically confirmed
diabetes mellitus of different severity and stage were recruited from August 2008 to
February 2009. Patients under 18 years of age and patients undergoing psychiatric treatment
were excluded.
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Informed consent and IRB Approval
After complete description of the study to the participants, written informed consent was
obtained. This study has been approved by the IRB of the Trnava university hospital in
Trnava, Slovakia and by the IRB of University of California, Berkeley, USA.

Procedures
Symptoms of depression were measured using the self-administered Patient Health
Questionnaire 9 (PHQ9) [14]. The PHQ9 is a screening tool which contains nine straight-
forward questions referring to the occurrence of mood swings during the previous two
weeks with four options for an answer – ranging from never to nearly every day. An
additional questionnaire specifically designed for the study was used in order to obtain
demographic, behavioral, social and economic status information as well as information on
the severity of diabetes and the occurrence of co-morbidities and complications. All Data
collected using this questionnaire were self-reported. Both questionnaires were administered
by trained junior researchers and graduate public health students.

Analysis
Patients were classified according to the obtained PHQ9 score into four groups: ‘none or
minimal depression (NM)’ (PHQ9 scores of 0-4), ‘mild depression (Mi)’ (PHQ9 scores of
5-9, moderate depression (Mo)’ (PHQ9 scores of 10-14) and ‘moderately severe or severe
depression (MSS)’ (PHQ9 scores of 15-27). In the univariate analyses a set of demographic,
social and economic indicators and disease related indicators were created and differences
were tested between the three depression groups. Chi-square test or Fisher's exact test
(where counts were lower than 5) were used for comparisons of proportions. The Kruskal-
Wallis test was used to test for differences in medians.

Subsequently a multivariate analysis was conducted. Ordinal logistic regression with a
response variable of four categories was used. The response variable was coded in an ordinal
form as follows: none or minimal depression was coded as ‘1’, mild depression was coded
‘2’, moderate depression was coded as ‘3’ and moderately severe and severe depression was
coded as ‘4’. In order to show the relation to the response variable of demographic, social
and economic predictors on one hand and disease related predictors on other hand two
models were constructed. The first model included all demographic, social and economic
predictors alone and subsequently adjusted for disease related predictors. The second model
included disease related predictors, again first alone and then adjusted for demographic,
social and economic predictors. Odds ratios with 95% confidence intervals are presented.
Only variables showing statistically significant differences across the three compared groups
in the univariate analysis were included in the models.

All statistical analyses were performed using the open source statistical package R [15]. A P
value < 0.05 was considered statistically significant.

Results
The largest proportion of patients were in the NM (median PHQ9 scores 2 points (IQR 1-3),
the smallest group were patients in the MSS group (median PHQ9 score of 17 points (IQR
15.5-20).

The available demographic, social and economic characteristics of patients with diabetes in
our sample in the four depression symptoms severity groups are presented in table 1. Most
of the patients were female, with the largest proportion of males in the NM group. The
median age in the whole group was 65 years (IQR 57-72), the highest 69 years, (IQR 60-74)
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being in the MSS group. In the MSS group most patients were widowed, the majority of
patients in the Mi, Mo and NM groups were married at the time of interview. The highest
proportion of patients in the Mi, Mo and MSS groups had only elementary education. The
proportion of university education was less than 10% in all three groups.

Over 70% of patients in all groups were retired. The highest proportion of employed patients
was in the NM group. Most of the patients had a monthly income of 500-800 EUR (over
58% in all groups). Patients with the highest recorded income were in the NM group. The
proportion of patients with EUR income less than 500 was 27% or below in all groups. Most
patients shared the household with one person (33% or more in all groups). The proportion
of patients living alone was the highest in the MSS group (33%) and lowest in the NM group
(20%).

Table 2 presents the comparison of diabetes severity indicators between the four depression
symptoms severity groups. In the NM group, most patients (50%) were diagnosed for
diabetes 0-5 years prior to the interview. The highest proportion of patients diagnosed 16 or
more years prior to the interview was in the MSS group, the lowest in the NM group.
Considerably more patients perceived their illness as very serious in the MSS group
compared to other groups. Over 60% of patients overall perceived their illness as serious or
very serious. Patients in the MSS groups had the highest proportion of insulin-dependence,
highest number of comorbidities and specific complications (diabetic feet were present in
15% of patients and retinopathy in 21%) compared to the rest of our patients.

The two multivariate models are showed in tables 3 and 4. In the first model demographic,
social and economic predictors (table 3) are presented. Education and self-perceived health
status were significantly associated with worsening severity of depression symptoms. Their
effect has been shown to be significant even after entering disease-related predictors into the
model for adjustment. Table 4 presents the model with disease related predictors. In this
model years from diagnosis and a high number of comorbidities had a significant effect on
the severity of depression symptoms. However, after adjusting for the effect of
demographic, social and economic predictors, this effect was lost.

Discussion
Our study focused on analyzing the prevalence and predictors of depression amongst
patients with diabetes. We have successfully recruited 1043 patients with clinically
confirmed diagnosis. The criterion of exclusion of patients undergoing psychiatric treatment
was included in the study protocol to eliminate the modification of the depression screening
results by such treatment. However, in reality less than 5 patients were excluded based on
this criterion and the impact on our findings is not relevant. The Patient Health
Questionnaire 9 (PHQ9) was used to screen depression. A systematic review found that out
of the over 25 tools they identified the Beck Depression Inventory and the Centre for
Epidemiologic Studies Depression Scale were the most frequently used [16]. The PHQ9 has
been used in 20 published primary, secondary or tertiary care or community studies of
depression among diabetes patients since it was first introduced [14] and it has been proven
a valid tool for rapid screening of depression symptoms with adequate sensitivity and
specificity on different cut-off points used [17].

We have divided our sample based on the PHQ9 score into four depression severity groups.
We have preferred this approach over dividing our patients in a binary manner into a
‘depression group’ and ‘non-depression group’. Although a binary approach has been used
in a number of similar studies [2] our approach offers a more sensitive way of a variety of
factors to prevalence of depression symptoms of different severity.
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We have found that 4% of our patients had severe or moderately severe depression
symptoms, 36% moderate moderate, 13% mild and 47% of our subjects had none or
minimal depression symptoms. An extensive systematic review found an aggregated
estimate of 11% of major depression and 31% of elevated depression symptoms amongst all
patients with diabetes studied [2]. Three studies found prevalence of depression similar to
our findings, specifically 3,8% [18], 6,1% [19] and 5,4% [20], respectively. Our study did
not include a control group (patients without diagnosed diabetes). A study of the general
population of Slovakia found depressive symptoms in 23% of their subjects. Out of this
number, a very severe degree of intensity of depression was present in 2.8% of cases, a
severe degree of intensity in 5.3%, and a moderate degree in 14.6% of subjects [21].

The relatively small proportion of patients with moderately severe or severe depression
symptoms as compared to similar studies and the prevalence in the general population of
Slovakia might be due to the design of our study. We assume that our subject recruitment
procedure might have caused a failure to recruit a part of severely depressed patients with
diabetes from our population. There are two reasons for this assumption. Firstly, the most
severe patients due to immobility or severe illness might have not been able to visit the
outpatient offices where the recruitment for the study was conducted. Such patients might be
treated by a specialist at home or brought into the outpatient office at specific appointments.
Secondly, a part of patients with more severe diabetes from our study population might be
treated in a higher end center in the nearby capital of Slovakia and could not be included in
our study. The higher prevalence of depression in the general population might be also due
to different study designs and methods used in both studies.

Demographic, social and economic factors and depression symptoms
The median age of our patients was 65 years, with a proportion of male patients being 40%.
A significant increase of age medians and of a proportion of female patients is apparent
along with the increasing severity of depression symptoms. Although reviews and meta-
analyses of studies on depression amongst patients with diabetes found mean ages in the
majority of studies over 55 years, also studies with mean ages as low as 20 years were
identified [4,2]. The correlation of increasing age and female gender with the likelihood of
severe depression symptoms in patients with diabetes as was found in our study is well
documented and confirmed by a number of studies [8,12,22,23]. Decreasing proportion of
married patients and increasing proportions of widowed patients are significantly associated
with increasing severity of depression symptoms. These findings correspond with findings
of other studies [12,23]. However, we did not find a significant effect of the number of
persons living in the household with the patients in our group. Increasing severity of
depression symptoms in our study was also significantly related to education level – severity
increased with an increasing proportion of patients with elementary education which is in
compliance with other studies [11,12,23]. Our study also confirms previous findings that the
level of income significantly relates to severity of depression symptoms amongst patients
with diabetes [24,25]. In our multivariate analysis, education and self-perceived severity of
illness were the only two independent predictors which showed a significant effect on the
severity of depression symptoms, even after adjusting for the effect of disease-related
factors.

Disease related factors and depression symptoms
We have used a number of disease related indicators to determine the clinical severity of
diabetes amongst the patients in our study (table 2). All of them demonstrated a significant
relationship with the severity of depression symptoms identified by the PHQ9. A strong
effect of the number of years from diagnosis was found. One third of patients in the MSS
group were diagnosed 16 or more years prior to the interview in contrast with 17% in the
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NM group. In our study, the time-span of illness had a strong effect on the occurrence of
depression symptoms amongst patients with diabetes. This contradicts the findings of a
number of studies which found no such effect [26,22,23]. However, another study found an
increasing likelihood of meeting the criteria for mild depression with the increasing duration
of diabetes [12].

Self-perceived seriousness of illness was also strongly associated with increasing severity of
depression symptoms. Over 80% of patients in the MSS group perceived their status as
serious or very serious in contrast with 55% in the NM group. To some extent the self-
perception of severity of illness might be biased toward more serious by the presence of
more severe depression symptoms per se. This might be true especially in case of perceiving
the illness as very serious in the MSS group where the proportion of such patients was
substantially higher (43%) than in the rest of the patients (11 to 19% in NM, Mi and Mo
groups). Although, based on our data we are not able to investigate to what extent can the
self-perception of illness as very serious be attributable to the presence of depression per se,
caution should be used when interpreting the relationship of these two factors and the
direction of this relationship especially.

Diabetes comorbidities have been associated with depression amongst patients with diabetes
in a number of studies [3,27], and our study confirms these findings. In our study, diabetic
feet and retinopathy were significantly more prevalent in the MSS group as compared to
NM, Mi and Mo groups and an increasing trend of prevalence of these comorbidities is
apparent along with the increasing severity of depression symptoms. The proportion of
patients with insulin-dependent diabetes also increased with the increasing severity of
depression symptoms – a fact supported by another study in this field [12]. None of the
disease related factors had an independent relationship to the severity of depression
symptoms after adjusting for demographic, social and economic factors in the multivariate
analysis.

Limitations to the study
Our study included both type I and type II patients with diabetes. Although depression is
reportedly present in a similar proportion in both types of diabetes [2] the two types of the
disease have different etiology, age of onset, different likelihood of comorbidities and in
some cases depression might precede type II diabetes [5]. The unknown ratio of both types
of diabetes in our sample made it impossible to control for these factors and this should be
taken into account when looking at our results.

The aforementioned discussion of possibly missing a part of severe patients with diabetes in
our sample may skew our patients towards more mild diabetes, and thus supposedly milder
depression symptoms. Furthermore, no control group has been recruited and therefore we
had no reference of the prevalence of depression in the general population. As a surrogate,
findings of a study from the general population [21] are used as reference values.

The assessment of depression symptoms was done using a screening questionnaire and was
not conducted by a mental health professional. The results of the screening do not mean that
the patients actually did or did not suffer from clinical depression.

No randomization was used in the sampling process and the median of the age in the sample
was 65 years (which means that the sample could be considered as consisting of mostly
geriatric patients). These two facts decrease the external validity of our findings.
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Conclusions
Out of all analyzed factors, only lower level of education, and the self-perceived seriousness
of the diabetes by the patient are factors independently associated with increasing severity of
depression symptoms amongst patients with diabetes in our study. Thus, our results suggest
that socio-economic and psychological factors may have a more important role than disease
related factors in developing depression symptoms in patients with diabetes in our
population. Further studies into the topic are needed to overcome the limitations of the
presented results and to gain further clues on this relatively under-studied topic in Slovakia
and throughout the Central European region. The findings of this study should be considered
by mental health service providers and public health authorities to raise awareness about this
important issue. Screening or treatment plans for such patients as part of an overall diabetes
care management system [28] may help to tackle the problem.
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Figure 1. Proportions of patients in three depression symptom severity groups and distribution
of PHQ9 scores within the three groups in the study sample
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Table 3
Results of the multivariate analysis of influence of demographic, social and economic
factors on the severity of depression symptoms in patients with diabetes

Dependent variable (predictor)

Un-adjusted model with demographical, social
and economic predictors

Adjusted model with demographical, social
and economic predictors*

OR (CI 95%) p-value OR (CI 95%) p-value

Education

Elementary 1 (reference) - 1 (reference) -

Middle – no graduation 0.78 (0.54-1.11) 0.178 0.76 (0.52-1.09) 0.141

Middle - graduation 0.51 (0.32-0.78) <0.05 0.52 (0.33-0.81) <0.05

University 0.76 (0.36-1.58) 0.473 0.83 (0.39-1.75) 0.632

Income

<500 1 (reference) 0.2358 - 1 (reference) -

500-800 0.79 (0.53-1.14) 0.205 0.81 (0.56-1.17) 0.252

>800 0.6 (0.33-1.11) 0.102 0.65 (0.34-1.21) 0.176

Perceived health status

No at all serious 1 (reference) - 1 (reference) -

Somewhat serious 3.43 (1.72-7.26) <0.01 3.31 (1.66-7.04) <0.01

Serious 3.87 (1.97-8.08) <0.01 3.36 (1.69-7.12) <0.01

Very serious 6.62 (3.18-14.61) <0.001 5.33 (2.47-12.12) <0.001

Marital status

Married 1 (reference) - 1 (reference) -

Never married 0.94 (0.47-1.86) 0.881 0.79 (0.38-1.6) 0.529

Divorced 1.21 (0.62-2.31) 0.571 1.05 (0.53-2.06) 0.878

Widowed 1.2 (0.83-1.74) 0.327 1.13 (0.77-1.64) 0.529

Employment

Employed 1 (reference) - 1 (reference) -

Unemployed 4.52 (0.54-37.4) 0.144 5.11 (0.64-46.2) 0.127

Retired 1.58 (0.92-2.72) 0.093 1.61 (0.92-2.81) 0.095

Age 0.99 (0.98-1.01) 0.531 0.99 (0.97-1.01) 0.429

Gender Female (vs. Male) 1.16 (0.84-1.63) 0.365 1.22 (0.87-1.71) 0.251

*
Odds ratios (OR) adjusted for: number of years from diagnosis, number of comorbidities, presence of diabetes foot, presence of retinopathy,

presence of insulin dependence
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Table 4
Results of the multivariate analysis of influence of disease related factors on the severity
of depression symptoms in patients with diabetes

Dependent variable (predictor)

Un-adjusted model with diabetes related
predictors

Adjusted model with diabetes related
predictors*

OR (CI 95%) p-value OR (CI 95%) p-value

Years from diagnosis

0-5 1 (reference) - 1 (reference) -

6-10 1.67 (1.23-2.27) <0.01 1.35 (0.91-1.99) 0.139

11-15 1.55 (1.08-2.21) <0.05 1.25 (0.81-1.95) 0.319

16+ 1.42 (1.01-2.03) <0.05 1.4 (0.89-2.19) 0.148

Number of comorbidities

None 1 (reference) 0.2358 - 1 (reference) -

One 0.86 (0.61-1.2) 0.366 0.77 (0.49-1.24) 0.291

Two 1.06 (0.74-1.51) 0.736 0.91 (0.55-1.49) 0.722

Three or more 1.96 (1.35-2.87) <0.01 1.45 (0.86-2.5) 0.162

Diabetes foot present (vs. not present) 1.91 (0.91-4.06) 0.094 1.15 (0.51-2.61) 0.729

Retinopathy foot present (vs. not present) 1.04 (0.67-1.06) 0.848 0.86 (0.51-1.42) 0.549

Insulin dependence (vs. non-dependence) 0.87 (0.64-1.17) 0.361 1.09 (0.74-1.63) 0.641

*
Odds ratios (OR) adjusted for: education, income, self-perceived health status, marital status, employment, age and gender
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