Cent Eur J Public Health 2024 December; 32 (Suppl): S18-S24

ASSESSMENT OF DEPRESSIVE DISORDERS AND
STATES OF ANXIETY IN PATIENTS FOLLOWING
CEREBROVASCULAR ACCIDENTS IN CONNECTION
WITH HEALTH CARE PROVISION

Miriam IStoniova', Erik Dorko?, Viliam Knap' 2, Beata Stehlikova‘, Anna Murgova?, Perla Ondova'?,

Kvetoslava Rimarova®

'Department of Physiatry, Balneology, and Medical Rehabilitation, Faculty of Medicine, Pavol Jozef Safarik University in Kosice, Kosice,

Slovak Republic

2St. Elizabeth University of Health and Social Work, Bratislava, Slovak Republic
*Department of Public Health and Hygiene, Faculty of Medicine, Pavol Jozef Safarik University in KoSice, KoSice, Slovak Republic
“Institute of Control and Informatization of Production Processes, Faculty of Mining Ecology, Process Control and Geotechnologies, Technical

University in KoSice, KoSice, Slovak Republic

SUMMARY

Objective: Anxiety and depression in patients following cerebrovascular accidents are among frequently occurring complications of the medical

condition. The consequences affect personal, family, professional, and social life. They cause severe functional and cognitive impairments, limit
the ability to perform normal daily activities, which can result in complete disability. The aim of the study was to monitor the occurrence of anxiety
and depression in patients following cerebrovascular accidents hospitalized in neurological departments in the region of eastern Slovakia.

Methods: Atotal of 101 patients following cerebrovascular accidents, aged from 48-86 years, were included in the descriptive study. Demographic
and clinical data were obtained from patients and from medical records. We determined the occurrence of anxiety disorders, depression and emo-
tional distress in patients following cerebrovascular accidents using a standardized Hospital Anxiety and Depression Scale (HADS) questionnaire.

Results: Data analysis confirms a high incidence of anxiety in the HADS-A subscale (9.23 + 4.13) and depression in the HADS-D subscale
(9.09 £ 4.43) during the hospitalization phase of the disease. It demonstrates the pathological occurrence of anxiety states in 37%, depression in
36%, emotional distress in 36%, and a serious degree of combination of pathological values of the anxiety subscale and the depression subscale
in 27% of patients. The existence of a strong positive correlation between anxiety and depression indicators was confirmed.

Conclusion: The results confirm a high prevalence of anxiety and depression in the acute phase of the disease. The findings indicate that
patients recovering from cerebrovascular accidents not only face physical difficulties and loss of independence but also struggle with anxiety and
depression, which can negatively impact and slow their recovery. Given the high frequency of these psychological conditions, further research is

needed to enhance the quality and effectiveness of care provided to patients with cerebrovascular accidents.
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INTRODUCTION

Cerebrovascular accidents (CVA) affect approximately 15
million people worldwide each year. They are the main cause of
death in people over 60 years of age. In Slovakia, CVA ranks 3rd
in total patient mortality (1).

Cerebrovascular accidents are among the most common
causes of depressive states in neurology. It is the most common
affective disorder after stroke with an estimated prevalence of
30-50% (2, 3). Depressive and anxiety disorders are among the
most common mental illnesses and appear in approximately two
thirds of patients together as comorbidities (4). According to the
meta-analyses, depressive disorders occurred in 34% of patients

during the COVID-19 pandemic, while anxiety disorders were
observed in 25-38% of patients (5, 6).

According to ICD-11 and the Diagnostic and Statistical Manual
of Mental Disordes (DSM-5), the concept of depressive disorders
and anxiety states encompasses several depressive and anxiety
types (7). Certain common features are characteristic of these
disorders They are manifested by changes in mood with feelings
of sadness, tiredness, emptiness, hopelessness, or irritability,
feelings of fear, restlessness, and worries that have no concrete
basis (8). Patients affected by this diagnosis may experience a loss
of interest in any activity that was a favourite before the illness.

Sleep disorders or changes in appetite are typical. Cognitive
and specific executive functions may also be impaired. One of the

S18



symptoms is also thoughts of death or suicide. These symptoms
can affect a person to the extent that they limit their normal life.
For a clinical diagnosis of a depressive disorder according to
DSM-5, we must identify at least 5 of the listed symptoms in the
patient for more than two weeks, one of which must be a mood
disorder or loss of interest in meaningful activities. The DSM-5
criterion for an anxiety disorder is the presence of at least three of
the listed symptoms, and one of them must persist every day (8).

Depression is one of the affective mental disorders in which
mood disorder is at the forefront of the clinical picture. Lifetime
prevalence in the general population is reported to be 4-6% for
depression meeting standard diagnostic criteria. With a broader
understanding of depression, an average lifetime prevalence of
16-17.1% was found. Depressive disorders occur more often in
women than in men (2:1), the highest prevalence is in the age
group of 40-55 years (9).

Symptoms of depression are often mistakenly considered part
of the underlying disease (10, 11). Depression often remains
undiagnosed and untreated; the patient is repeatedly and need-
lessly examined (12).

The pathophysiological mechanisms that underlie the develop-
ment of anxiety and depression after a cerebrovascular accident
remain unclear (13).

The aim of this paper is to assess the occurrence of anxiety and
depression in patients after cerebrovascular accidents hospitalized
at neurological departments in Eastern Slovakia.

MATERIALS AND METHODS

Characteristics of the Group

The group consists of 101 patients with a diagnosis of cer-
ebrovascular accident (CVA), 47 (47%) men and 54 (53%) women
aged between 45-86 years, with an average age of 68 years; 92
patients (91%) were diagnosed with ischaemic CVA and 9 patients
(9%) with haemorrhagic CVA; 56 patients (55%) had right-sided
hemiparesis and 45 patients (45%) had left-sided hemiparesis.
Demographic and clinical data were collected from the patients
and from the medical records. The entry criterion for inclusion
in the research was the ability to cooperate.

Research Methods

The research was carried out by using the cross-sectional de-
scriptive study. We monitored the incidence of anxiety disorders
and depression in patients after cerebrovascular accidents hospi-
talized in selected neurological departments of 4 private hospitals
in Eastern Slovakia in the period from March to October 2022.

The average length of hospitalization was 21 days (5-28 days).

To monitor the incidence of anxiety and depression, we used a
standardized questionnaire, the Hospital Anxiety and Depression
Scale (HADS) (14, 15). It evaluates how was the patient feeling
during the past week. The HADS questionnaire contains 14 en-
tries. Seven entries are for the anxiety subscale (HADS-A) and
7 for the depression subscale (HADS-D). Score for each entry
ranges from 0 to 3, with a higher score indicating worse condi-
tion. For analytical purposes, patients were divided into various
categories. Score of 0—7 points is considered a norm, 8—10 points
as mild impairment, and a score of 11-21 points as clinically
significant impairment.

All statistical tests were performed using MS Excel and R. The
following methods were used: reliability coefficient, descriptive
statistics, graphs, and statistical tests. A significance level of 0.05
was chosen for all statistical tests.

The calculation using the Cronbach’s coefficient (Cronbach’s
alpha) has a value of 0.897, that is 90%, which means that the
results are applicable for formulating and testing statistical
hypotheses and drawing conclusions based on the results of
statistical tests.

The population from which the selection originates has a
normal distribution in terms of age. This was confirmed by the
Shapiro-Wilk normality test; test criterion W=0.979, and p-value
=0.145.

The population to which the conclusions of this study and
statistical evaluation should be valid are patients after cerebrov-
ascular accidents in Eastern Slovakia. The representation by age
in our group proportionally corresponds to the occurrence of
cerebrovascular accidents in the population.

RESULTS

The assessment of the HADS is based on the analysis of evalu-
ation subscales data for patients after cerebrovascular accident
hospitalized at neurological departments. The score of the depres-
sion subscale has a normal distribution, which was confirmed by
the result of the Shapiro-Wilk normality test, the test criterion
is W=0.982, p-value=0.205. The basic descriptive statistics of
the score of the depression subscale are shown in Table 1. The
first quartile is 6 and the third quartile is 12. We can state that the
distribution is symmetrical with respect to the average.

The basic descriptive statistics of the score of the anxiety
subscale are shown in Table 1. The first quartile is 6.5 and the
third quartile is 12 (Fig. 1).

The box plot (Fig. 1) corresponds to the calculated statistics
and presents findings on the similarity of total scores for anxiety
and depression. For anxiety scores and depression scores are the

Table 1. Descriptive statistics of age on the occurrence of anxiety and depression in the monitored group

Name Mean 3:?/?;?;: Median Minimum Maximum Range Skewness Kurtosis
Age 67.82 9.01 68.0 86 38 -0.16 0.52
HADS-A 9.23 4.20 9.0 19 19 0.1 -047
HADS-D 9.15 4.51 9.0 19 19 0.03 -0.72

HADS-A — hospital anxiety and depression scale — anxiety subscale; HADS-D — hospital anxiety and depression scale — depression subscale
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Fig. 1. Box chart showing depression subscale HADS-D and
anxiety subscale HADS-A values.

minimum, maximum, median, the first quartile and third quartile
the same. Anxiety and depression occurred in comparable agree-
ment in a selected sample of patients with CVA. This was also
confirmed by the t-test of the agreement of mean values. The test
criterion value is t = 0.115, and p-value = 0.91.

In order to visualize how the respondents feel in terms of
anxiety and depression, we displayed the correlation between
indicators of depression and anxiety in a scatter plot (Fig. 2).

The black horizontal line at y==8 separates normal scores
from borderline and at y=10 from baseline values of the anxiety
subscale, and the vertical line at x=8 separates normal scores
from borderline and at x=10 separates borderline from similar
subscale of depression value. The dashed line is the diagonal that
passes through the same values of the final depression subscale
score and the anxiety subscale score. Adjacency of points to the
diagonal corresponds to the correlation coefficient between the
depression subscale score and the anxiety subscale score. The
Pearson correlation coefficient is 0.788. The Pearson correlation
test has a p-value <0.001. The result confirmed that the correla-
tion coefficient is statistically significant. The left square for the
anxiety score is less than 8 and the value of the depression score is
also less than 8 and borders the normal values of both indicators.
Between the lines including the values on the final anxiety score
line 8 and 10 are the anxiety subscale score cutoffs. In Figure 2
we can see that there are combinations where one indicator has a

The analysis of the obtained data of the anxiety and depression
subscales does not statistically significantly differ by gender (Fig.
3, Fig. 4). The verification of the graphic result was performed
with a t-test with the following result: for the anxiety subscale, test
criterion t=1.82, p-value=0.072, and for the depression subscale,
test criterion t=0.036, p-value = 0.971.

In Tables 2 and 3 and Figures 5 and 6 we present more detailed
assessment by age. For this evaluation, we created age categories
up to 49 years, 50 to 59 years, 60 to 69 years, 70 to 79 years, and
over 80 years. We used ANOVA test for statistical evaluation.
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Fig. 3. Comparison of anxiety symptoms between genders.
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Fig. 4. Comparison of depressive symptoms between genders.

normal value, and the other is in the borderline or pathological area
(dotted line). However, it is possible to state that higher values of
one indicator predict higher values of the other indicator as well.
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Fig. 2. Point chart showing correlation between depression and anxiety.
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Table 2. Descriptive statistics for anxiety subscale for individual age categories of patients after cerebrovascular accident

Age category Mean 23?;?;: Median Minimum Maximum Range Skewness Kurtosis
Under 50 years 7.67 4.27 8 1 14 13 -0.09 -1.20
50-59 years 8.71 4.08 8.5 0 17 17 -0.12 -0.06
60-69 years 8.91 3.81 8.5 3 16 13 0.27 -0.80
70-79 years 8.57 418 9 0 17 17 0.12 -0.58
80 years and older 1242 6.62 12.5 4 19 15 -0.21 -1.30

Table 3. Descriptive statistics for depression subscale for individual age categories of patients after cerebrovascular accident

Age category Mean ::\lrri]:tiac:: Median Minimum Maximum Range Skewness Kurtosis
Under 50 years 6.17 4.02 6 0 1" 1 -0.19 -1.58
50-59 years 9 4.56 1 2 17 15 -0.18 -1.31
60-69 years 8.69 4.60 8.5 0 17 17 0.04 -0.95
70-79 years 8.40 4.06 9 1 19 18 0.34 -0.1
80 years and older 12.67 410 13 6 18 12 -0.22 -1.55

For the anxiety subscale score, the test criterion is F=2.312
and p-value = 0.064. This means that age category is not a statisti-
cally significant criterion for differences on the anxiety subscale.

Figure 5 shows that for the population of 80 years and older
the score of the anxiety subscale is shifting higher, but ANOVA
test found that this difference compared to other age categories
is not statistically significant. The average, minimum, maximum,
and standard deviation in the anxiety subscale for individual age
categories are shown in Table 2.

Having analysed the obtained data for the evaluation score
of the depression subscale, the result of the test criterion was
F=2.977 and p-value=0.023. We can conclude that age is a
statistically significant criterion for depression. Figure 6 shows
that for the population of 80 years and older, the analysed values
of the depression subscale are shifting higher. The statistical
test of ANOVA and then Tukey multiple comparisons of means
confirmed a statistically significant difference in the mean value
between age categories up to 49 years and over 80 years and
between categories 70 to 79 years and over 80 years (Table 4).

Table 4 presents a pairwise comparison of pairs of age catego-
ries for HADS-D. The comparison was made by Tukey multiple

comparisons of means. In each row, for two age categories, the
difference between individual age category and the value of ad-
justed p-value, compared with the significance level of 0.05, is
given. In addition to the mean value of HADS-D for individual age
categories, this comparison also takes into account its variability.

Table 5 presents the frequency and percentage of occurrence
of normal and abnormal levels of anxiety and depression in the
monitored group.

Since the number of patients in individual categories for the
indicators of the depression subscale score and the anxiety sub-
scale score look similar, we verified whether the number of the
same categories of both indicators can be considered the same.
The result of the analysis of the homogeneity of the contin-
gency table using the Pearson chi-square test is as follows: test
criteria ¥=0.394, df=2, p-value=0.821. Based on the obtained
results, we can conclude that there are no differences between
the classes of the two variables, namely between the scores of
the anxiety subscale and the scores of the depression subscale in
the population. We have shown the combinations of frequencies
of categories for anxiety subscale scores and depression subscale
scores in Figure 7.
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Fig. 5. Comparison of anxiety symptoms for individual age categories.
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Fig. 6. Comparison of depression symptoms for individual age categories.

Table 4. Pairwise comparison of pairs of age categories for
depression subscale HADS-D

Age Difference p - adj
Up to 50 — up to 60 -2.83 0.667
Upto50-upto70 -2.52 0.687
Up to 50 — up to 80 -2.23 0.778
Up to 50 — over 80 -6.50 0.028*
Up to 60 — up to 70- 0.31 0.999
Up to 60 - up to 80- 0.60 0.993
Up to 60 — over 80- -3.67 0.208
Up to 70 — up to 80 0.29 0.999
Up to 70 - over 80 -3.98 0.060
Up to 80 — over 80 -4.27 0.039*

Numbers in bold indicate statistically significant values.

In Figure 7, we can see that the most numerous categories are
the combination of normal values of the anxiety subscale and nor-
mal values of the depression subscale (28%), approximately the
same representation has the combination of pathological values
of the anxiety subscale and pathological values of the depression
subscale (27%). Borderline values of anxiety and depression have
lower representation (15%). Combinations when one indicator is
at a borderline level and the other is at a normal or abnormal level
occur in 5% to 7% of cases, and the combination of normal level
of one indicator and an abnormal level of the other indicator has
a representation of 2% to 3%.

In our observations, 36 respondents had HADS depression
score of 11 or higher, which is considered abnormal. Based on
the exact binomial test (number of successes = 36, number of
trials = 101, p-value = 0.320), the alternative hypothesis that the
probability of success is greater than 0.33 was confirmed. With

Table 5. Evaluation of frequency for individual categories in HADS

HADS Score N:[Lz)al Bo;dgzl)me Ab:z)z’;lal
Anxiety (HADS-A) 35 (34.65) 29 (28.71) 37 (36.63)
Depression (HADS-D) 39(38.61) 26 (25.74) 36 (35.64)
Total score (HADS-T) 38 (37.63) 27 (26.73) 36 (35.64)

HADS - hospital anxiety and depression scale; HADS-A — hospital anxiety and depression scale — anxiety subscale; HADS-D — hospital anxiety and depression scale —

depression subscale

Abnormal Anxiety Border Depression - 5% ‘I
Abnormal Anxiety Normal Depression ‘72%

Border Anxiety Abnormal Depression I 7% h

Border Anxiety Border Depression _] 15% 1

Border Anxiety Normal Depression | 7% [l
Normal Anxiety Abnormal Depression I 3% I

Normal Anxiety Border Depression _77%

Abnormal Anxiety Abnormal Depression I 28% )

Normal Anxiety Normal Depression _5727% 1

0% 5% 10% 15% 20% 25% 30%

Fig. 7. Bar chart of frequency of individual combinations of anxiety and depression.

S22



an estimated 95% confidence interval (0.277; 1.0), we confirmed
that in the population, this percentage could be 27% or higher.
If we include respondents who showed borderline HADS in the
probability calculations, the same test (number of successes
= 62, number of trials = 101, p-value = 0.430), the alternative
hypothesis that the probability of success is greater than 0.6 was
confirmed. Confidence interval (0.527; 1.0) indicates that the
probability of having HADS of 8 or higher would be 53% or
more in the population.

DISCUSSION

Depression and physical illness are closely related. It is as-
sumed that depression contributes to the development and pro-
gression of certain diseases, while physical illnesses may in turn
increase the risk of depression (16, 17).

Studies suggest that the prevalence of depression in the general
population ranges between 5% and 10%. Depressive symptoms
and anxiety states worsen the quality of life not only in patients
after cerebrovascular accidents, but also in cardiac patients,
diabetics, and patients with other chronic diseases (4, 11, 18).
Cerebrovascular accidents are among the most common causes of
depressive states in neurology. The highest incidence of depressive
symptomatology is recorded in the period 1-6 months after the
cerebrovascular accident, but the risk of developing depression
persists for at least another two years (3, 19).

Analysis of data in the presented pilot study conducted on
patients after cerebrovascular accidents (N=101) hospitalized in
neurology departments who were examined after stabilization of
their health condition (1st-28th day) using the Hospital Anxiety
and Depression Scale questionnaire confirms the high incidence
of anxiety in the HADS-A subscale (9.23+£4.20) and depression
in the HADS-D subscale (9.15+4.51) in the acute phase of the
disease. It shows the pathological occurrence of anxiety in 37%,
depression in 36%, emotional distress in 36%, and a serious degree
of combination of pathological values of the anxiety subscale
and the depression subscale in 27% of patients. Furthermore, we
confirmed the existence of a strong positive correlation r=0.788
by Pearson’s correlation (p<0.001) between anxiety (HADS-A)
and depression (HADS-D) indicators.

High depression scores based on division into age groups were
observed in two groups of patients, namely in the 50-59 years
old category, where the minimum, median and average HADS-
D values were higher than in the younger group (in the category
under 49 years) and in the older group (in the category of 60—69
years). In the group over 80 years of age, the minimum, median,
and mean HADS-D values were the highest of all groups. Depres-
sion in old age differs from depression in younger age groups in
the course and representation of individual clinical forms and
prognosis. Other authors have reached similar conclusions.

Sollar et al. evaluated the incidence of depression (HADS-D)
and anxiety (HADS-A) in 79 patients after cerebrovascular ac-
cident, where depression and anxiety were measured by HADS
questionnaire, depressive disorders were present 7.42+3.22
and anxiety states 8.66+£3.47 (20). In another study, the authors
Kubovicova and Bartko evaluated 63 patients after cerebrovas-
cular accident with depressive disorder in relation to the stage
of cerebrovascular accident. The results show that patients in

the chronic stage of the disease suffered more from depressive
disorder compared to those with acute stage, which is in agree-
ment with the findings of other studies. In the acute phase, 39%
of patients from the evaluated sample experienced depression,
while in the group of chronic patients it was up to 70% (3). These
results are comparable to those of our study.

The findings show that, in addition to physical problems,
patients after cerebrovascular accidents also struggle with de-
pression and anxiety due to loss of self-sufficiency, which slows
down their treatment and recovery even more. This is consistent
with the results of the statistical evaluation included in this study.

Depression reduces the willingness, as well as the very abil-
ity, to adhere to the treatment mode. These include, for example,
impaired motivation, concentration and energy for activities in
general, as well as weakening of social support and positive
expectations (21). This can significantly affect rehabilitation,
which begins after the patient’s basic life functions have been
stabilized, usually no earlier than 24 hours after the incident.
Untreated depression can have a negative impact on rehabilitation
and other aspects of quality of life in patients after cerebrovascular
accidents (20, 22).

Moreover, Bjelland et al. in their review of 747 studies focused
on the HADS rating scale, also state that this method is suffi-
ciently validated in assessing the severity of symptoms and cases
of anxiety disorders and depression in somatic, psychiatric and
primary care patients in the population (14). The HADS method
in the presented study is adequate to draw relevant conclusion.

A validation study focused on the assessment of anxiety and
depression of the HADS in the Spanish population also confirmed
the validity and sensitivity in the identification of psychiatric
disorders (23). Brennan et al. report that this method is a useful
screening tool to identify patients experiencing anxiety (24).
This method can be considered the best available method for
determining the presence or absence of anxiety. An advantage
of the HADS rating scale is that the scale intentionally omits
physical symptoms (15) in order to reduce the likelihood of false
positive diagnosis, which is determining for its use in physically
ill patients (25).

Results obtained in the monitored set also confirm the ef-
fectiveness of this tool suitable for rapid screening of anxiety
and depression disorders. The results of the presented work,
as well as the results of the studies published so far, confirm
that the HADS is a suitable screening method for the assess-
ment of anxiety disorders and depression also in patients after
cerebrovascular accidents (20, 24, 26). Low time requirement
of this screening tool is also a significant factor (16). Although
this method does not replace clinical diagnosis, it is an im-
portant indicator in the further approach to the patient. In any
case, effective screening measures can also prompt healthcare
providers to further evaluate patients’ mental health and refer
patients who may have been overlooked to professionals spe-
cializing in this topic (27), which ultimately may lead to even
more effective treatment.

All available studies confirm the need for early detection of
depression and anxiety disorders since they act as negative factors
in complex treatment. Mentioned disorders worsen functional
and cognitive impairments, which ultimately significantly affect
the treatment but also the quality of life of patients not only with
cerebrovascular accidents (13, 19, 20, 28).
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CONCLUSION

Analysis of the prevalence of anxiety and depression in patients
after cerebrovascular accidents from a public health perspective
is important for understanding the extent of the problems and for
developing effective interventions in health care delivery. Anxiety
and depression are common comorbidities in post-stroke patients
and can profoundly affect their treatment, including long-term
rehabilitation, and quality of life.

The present results in the cohort of patients after cerebrovas-
cular accidents confirm a high prevalence of anxiety and depres-
sion already in the acute phase of the disease, which should be
considered in the provision of specialised health care. Screening
measures for early diagnosis should be a standard part of the com-
prehensive treatment of patients with cerebrovascular accidents
in the first days of hospitalisation after stabilisation.
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