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Each year in Poland 60,000 patients, i.e. 0.16% of Polish population, suffer from stroke. Slightly
higher incidence of new stroke is noted in Germany, where annually stroke onset is observed in roughly
165,000 patients, i.e. 0.20% of German population. The most common post-stroke complication is depres-
sion. It affects about 50% of post-stroke patients.

The goal of this study is to analyse the existing differences in socio-demographic factors in German
and Polish populations.

The study group consisted of post-stroke patients with co-morbid depression who were receiving
treatment in a clinic rehabilitation ward, in a rehabilitation ward of a specialist hospital, and district
hospital as well as in rehabilitation clinics in Germany, in 2007-2008.

The tests involved the total of 137 patients, with the mean age of 68.5.

The analysis included some socio-demographic factors such as: age, financial situation, living ar-
rangements, educational attainment and marital status.

The research shows that the incidence of depression in post-stroke patients was determined by age,
lower financial status as well as living alone in the patients of both the Polish and German populations.

Conclusions. With regard to patients who suffered stroke, depression is a frequent complication in the
Polish population. The financial situation and living arrangements impact the frequency of depression
incidence in stroke survivors in a statistically significant way. There is a statistically significant difference
in the incidence of depression between patients living alone and those living with families.
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Czynniki spoleczno-demograficzne u chorych po udarze mozgu ze wspélistniejgcq depresjq

W Polsce rocznie zapada na udar mozgu (UM) okoto 60 000 chorych, co stanowi 0,16% populacji
polskiej. Nieco wiecej nowych zachorowan obserwuje sie w Niemczech gdzie rocznie zapada na udar mo-
zgu okoto 165 000 chorych, co stanowi 0,20% populacji niemieckiej. Najczestszym powiktaniem udaru
mozgu jest depresja. Dotyka ona okoto 50% pacjentow po udarze mozgu.

Celem pracy jest analiza istniejgcych roznic dotyczgcych czynnikow spoleczno-demograficznych
w populacji niemieckiej i polskiej.

Grupe badang stanowili pacjenci po przebytym udarze mozgu ze wspolistniejqcq depresjq leczeni
w klinicznym oddziale rehabilitacji, oddziale rehabilitacji szpitala specjalistycznego, szpitala powiatowe-
go oraz w klinikach rehabilitacyjnych w Niemczech, w latach 2007-2008.
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Lqcznie przebadanol37 pacjentow. Srednia wieku badanej grupy wynosila 68,5 lat.
W analizie wykorzystano niektore czynniki spoteczno-demograficzne: wiek, sytuacja finansowa, wa-

runki mieszkaniowe, wyksztalcenie i stan cywilny.

Z badan wtasnych wynika, iz czestos¢ wystepowania depresji u chorych po udarze mozgu determino-
wana byla przez wiek, gorszq sytuacjq finansowg oraz samotne zycie i to zarowno wsrod pacjentow popu-

lacji polskiej i niemieckiej.

Whioski. U chorych po przebytym udarze mozgu depresja jest czestszym powiklaniem w populacji pol-
skiej. Sytuacja finansowa oraz warunki mieszkaniowe w sposob istotny statystycznie wplywajq na czestosé
wystegpowania depresji u chorych po przebytym udarze mozgu. Istnieje statystycznie istotna roznica dotyczqca
wystepowania depresji pomigdzy pacjentami zyjgcymi samotnie a pacjentami zyjgcymi w rodzinie.

Stowa kluczowe: udar mozgu, depresja, czynniki spoteczno-demograficzne

Each year in Poland 60,000 patients, i.e.
0.16% of Polish population, suffer from stroke. [1,
2]. Slightly higher incidence of new stroke is
noted in Germany, where annually stroke onset is
observed in roughly 165,000 patients, i.e. 0.20% of
German population. According to reports of the
German Erlangen association which registers post-
stroke patients in Germany, stroke is the third
most frequent cause of death, and generates the
highest treatment costs of all commonly occurring
disorders, which results mainly from the necessity
to provide such patients with nursing and long-
term rehabilitation. The high costs of treatment
and nursing are among the underlying reasons for
introducing a wide range of activities both with
regard to primary and secondary preventive meas-
ures as well as management of the acute phase of
stroke [3]. The necessity of ongoing enhance-
ment of preventive measures, improvement in
intense diagnostic, treatment and rehabilitation
procedures in the acute phase of stroke, accompa-
nied by retained continuity of rehabilitation are
confirmed by recommendations of the National
Stroke Prevention and Treatment Programme.
This is due to the fact that stroke causes negative
social, economic and cultural results. [1, 4, 5].

The most common complication of stroke is
depression which affects roughly 50% stroke sur-
vivors [6, 7, 8, 9]. According to available sources
the peak incidence of the condition is noted from
3 to 6 months after stroke onset and occurs in 47
to 53% of patients. [6, 7,9]. Patients with post-
stroke depression [PSD) take longer, and find it
harder to recover as they more frequently abandon
rehabilitation treatment, and show less willingness
or motivation for regaining skills. Symptoms as-
sociated with onset of depression are divided into
primary: depressed mood, loss of interest and
satisfaction, reduced level of energy and activity,
and additional symptoms: diminished concentra-
tion and attention, decreased self-confidence, feel-
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ing of guilt and low self-esteem, propensity for
crying and irritability, sleep impairment, changes
in appetite (commonly - loss of appetite), social
withdrawal, suicidal thoughts. The onset of de-
pression may be stimulated by coexisting biologi-
cal, psychological and social factors including the
loss of independence, increased dependence on
one's environment, social isolation, changes in life
status, lack of care from other people, poor eco-
nomical conditions and demographic factors such
as age, educational attainment [1,2,3,10]. De-
pression should be treated regardless of its cause,
as it greatly hinders patients' adaptation to new
living conditions resulting from stroke.

The goal of this study is to analyse the exist-
ing differences in socio-demographic factors in
German and Polish populations.

Criteria used for including in the study:

— up to 3 months from stroke onset

— stroke confirmed with computed tomography,
magnetic resonance imaging

— written consent for including in the study.
Criteria used for excluding from the study:
—sensory and motor aphasia precluding logical
verbal contact

— presence of autopsychic and allopsychic disori-
entation

— cognitive impairments (MMSE < 22 points),

— lack of written consent for including in the study

MATERIAL AND METHOD

The study group consisted of post-stroke pa-
tients with co-morbid depression who were receiv-
ing treatment in a clinic rehabilitation ward, in a
rehabilitation ward of a specialist hospital, and dis-
trict hospital as well as in rehabilitation clinics in
Germany, in North Rhine-Westphalia, in 2007-2008



TABLE 1. Age of patients in the study group

x Me

Min

Max

Age

68,5 70,0

21

92 61,0 77,0 12,7

X — arithmetic mean — the average value of the variable;

Me — median value (half of the results reach lesser values and half reaches greater values),

Min — minimum
Max — maximum

Q,s — lower quartile ( allows to determine the level below which falls the value for a given variable for every fourth person
Q75 — upper quartile ( allows to determine the level above which falls the value for a given variable for every fourth person
s — standard deviation — is a measurement of ,,average” deviation from median value.

TABLE 2. Age in both study populations

population X s Min Max Q25 Me Qs
Polish 67,0 13,4 21 89 60 70 77
German 69,9 12,0 43 92 64 70,5 80
P 0,1822
Gender
no data
1 19 female
person-1% 53 people -
39%

H female

I male

M no data

males
83 people -
60%
FIGURE 1. Gender structure
TABLE 3. Gender
Gender Polish population — number of people (percent) German population — number of people (percent)

female 32 (46,0%) 21 (31,0%)
male 37 (54,0%) 46 (69,0%)
P 0,0723

Tests involved the total of 137 patients, with
the mean age of 68.5, and age span from 21 to 92
(table 1).

Table 2 presents descriptive statistics related
to the stroke survivors' age. The average in the
Polish population and the German population is
similar and slightly below 70 years of age.

The study group included 60.0% males and
39.0% females (Fig.1).

In the study group, the Polish population
showed equal gender distribution, while the Ger-
man population included more men (table 3).

Method:

The research has a character of a joint study
programme conducted in those centres for several
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years. The tests involved screening for the level of
dementia by means of MMES scale, and for the
level of depression with Beck Inventory, assess-
ment of motor skills with Motor Function As-
sessment Scale (MFAS), measure of performance
in basic activities of daily living - Barthel Index.
For the needs of the analysis only selected socio-
demographic factors were taken into account: age,
financial situation, living arrangements, educa-
tional attainment and marital status. The patients
were examined twice. The first test was conducted
on the day of admission to the ward/ clinic, the
second test was performed after 3-week stay in the
ward/clinic.



TABLE 4. Incidence of depression

Timing of the measurement

Depression incidence

No

number of people (percent)

Yes

number of people (percent)

First test

77 (56,2%)

60 (43,8%)

Second test

93 (67,9%)

44 (32,1%)

H yes
Hyes
Y B no
Hno
Badanie pierwsze Badanie drugie
FIGURE 2. Czesto$¢ wystepowania depresji
TABLE 5. Incidence of depression in Polish and German populations
Incidence of depression
Test Polish population German population p
N % N %
first 41/69 59% 19/68 28% 0,0002%**
second 32/69 46% 12/68 18% 0,0003***
B Polish population O German population
test 1
test 2
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
FIGURE 3. Incidence of depression in Polish and German populations
TABLE 6. Depression vs. age of post-stroke patients
Depression Years of age
(first test) X S Me
no 68,1 14,2 70,0
yes 69,0 10,7 70,5
p 0,8951
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Self-assessed financial situation

good
44 people -329

average
75 people - 55%

average
M poor
poor M good
18 peoble - 13%
FIGURE 4. Financial situation
Table 7. Financial situation
Financial situation (p = 0,0017*%*)
Depression
(first test) average — number of poor — number of good — number of Total
1rst tes
people (percent) people (percent) people (percent)
no 39 (50,6%) 5 (6,5%) 33 (42,9%) 77
yes 36 (60,0%) 13 (21,7%) 11 (18,3%) 60
Total 75 18 44 137
Table 8. Statistical analysis of financial situation
Financial situation Polish population German population number of people
number of people (percent) (percent)
poor 14 (20%) 4 (6%)
average 41 (59%) 34 (50%)
good 14 (20%) 30 (44%)
0,0024**
Family status (living arrangements)
alone
27 people - 20%
M alone

M coresidence

coresidence
110 people - 80%
FIGURE 5. Living arrangement (with family, alone)
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TABLE 9. Impact of living arrangements on depression

Living arrangements (p = 0,6109)
Depression
(first test) living alone coresidence Total
number of people (%) number of people (%)
no 14 (18,2%) 63 (81,8%) 77
yes 13 (21,7%) 47 (78,3%) 60
Total 27 110 137

TABLE 10. Type of residence vs. depression, Polish population and German population

Polish population lai ber of )
Living arrangements number of people German population number of people
(percent) (percent)
living alone 9 (13,0%) 18 (26,0%)
coresidence 60 (87,0%) 50 (74,0%)
P 0,0482*

no data available

higher
11 people - 8%

vocationg

12 people - 9%
L

Educational attainment

H secondary

20 people - M primary
M vocational
M higher
no data available
FIGURE 6. Educational attainment within the study group
TABLE 11. Educational attainment within the study group
Education Polish population number of people German population number of people (per-
(percent) cent)
none 3 (4,0%) 9 (13,0%)
primary 20 (29,0%) 31 (46,0%)
vocational 18 (26,0%) 2 (3,0%)
secondary 20 (29,0%) 23 (34,0%)
higher 8 (12,0%) 3 (4,0%)
P 0,0004***
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divorced priest
17 people 1 person
single 12% / 1%
13 people

9%

|

Marital status

B married
B widowed
single
M divorced

M priest

FIGURE 7. Marital status in the study group

TABLE 12. Marital status of the study group

. Polish population German population
Marital status
number of people (percent) number of people (percent)

married 28 (41%) 47 (69%)

widowed 19 (28%) 12 (18%)

single 7 (10%) 6 (9%)

divorced 14 (20%) 3 (4%)

priest 1 (1%) 0 (0%)

p 0,0056**

The obtained data was processed statistically
by means of: descriptive statistics, Mann-Whitney
Test, Chi-square test for independence Spearman's
rank correlation coefficient.

RESULTS

During the first test, depression was found in
43% of patients, whereas the second test, after a
complex hospital rehabilitation treatment was
finished, identified depression in 32,1% of the
patients (Table 4, Fig. 2).

Depression more often occurred in the pa-
tients of the Polish population, compared to the
German population. The first test found depres-
sion in 59% of the Polish patients, and the second
test — in 46% of the group. The first test found de-
pression in 28% of the German patients, and the
second test — in 18% of the group. The obtained re-
sults were statistically significant (Table 5, Fig. 3).

The comparison of the patients' mean age, based
on descriptive statistics and Mann-Whitney Test
shows there is no correlation between the incidence of
depression and the age of stroke survivors (Table 6).

Stroke more often occurred in older individu-
als, with lower financial status and living alone
(both in the German and Polish populations).

145

Among individuals with depression, 81.7% of
the study group had average or poor financial
situation. Among individuals without depression,
51.1% of the study group described their financial
situation as average or poor.

However, the self-assessment of the financial
situation is visibly lower within the Polish popula-
tion and the result is statistically significant (Table
8).

110 individuals lived with their families,
which is 80.0% of the study group. 27 individuals
lived alone, which is 20.0% of the group (Fig. 5).

The analysis shows that 21.7% stroke survi-
vors with co-morbid depression lived alone,
whereas in the group of patients without depres-
sion, those living alone constituted 18.2% (table 9,
Fig 5).

The analysis of data related to the study group
(excluding the depression incidence factor) shows
that majority of patients lived with family mem-
bers. Within the Polish population only every
eighth patient (13%) lived alone, while in the
German population it was every fourth patient
(26%), and this difference is statistically signifi-
cant (Table 10).



Compared with the German population, the
Polish population included more patients with
higher and vocational level of education. More
German patients had secondary and primary level
of educational attainment (Fig. 6). Statistical tests
explicitly show substantial significance of the
differences found in the level of educational at-
tainment (Table 11).

The analysis of the marital status within the
study group showed that in the Polish population
majority of stroke survivors were single, divorced
or widowed, whereas in the German population
majority of the group lived in permanent relation-
ships (married) (Fig. 7). The differences were
statistically significant (Table 12).

DISCUSSION

The goal of the study was to analyse how of-
ten depression occurs in post-stroke patients, and
to assess whether socio-demographic factors, such
as age, gender, financial status, living arrange-
ments (with family or alone), educational attain-
ment, marital status, which characterise the pa-
tient's condition at the moment of his/her admis-
sion to a rehabilitation ward, impact the final out-
come of the rehabilitation and the incidence of
depression. Similar research involving stroke sur-
vivors was conducted by other researchers [11,
12,13,14,15,16,17]. The study also addressed the
differences between the Polish and German popu-
lations regarding the aforementioned factors.

The study involved populations greatly differ-
ing in terms of cultural, social and economic
backgrounds. The study group consisted of post-
stroke patients receiving treatment in rehabilita-
tion wards in Poland and Germany. The incidence
of depression was evaluated on the basis of scores
obtained in the course of assessment by means of
Beck Depression Inventory. The tests were per-
formed twice, upon admission into a ward/clinic
and after the conclusion of complex neurorehabili-
tation process. Similarly, Ziotkowska-Kochan and
Pracka examined the intensification of clinical
symptoms in PSD using, among others, Beck De-
pression Inventory [18]. Prevalence of depres-
sion in stroke survivors is significant, by some
authors estimated at the level of 17-65%, by other
researchers at 20-30% and is distinctively higher
than in general population [4]. Such variety of
results obtained in different studies is conditioned
by the presence of numerous factors, which im-
pact the final evaluation. Those include age, gen-
der, financial situation, living arrangements, edu-
cational attainment, marital status [18,19,14].
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Incidence of depression was higher in the Pol-
ish group and totalled 59% during the first test and
46% during the second test. In the German group
28% of the patients presented with depression dur-
ing the first test, and 18% during the second test.
The differences were statistically significant. The
analysis of the conducted descriptive statistics
related to stroke survivors' age showed the mean
age of Poles and Germans in the study group was
similar, and slightly below 70 years of age. In the
Polish group every fourth individual was affected
by stroke before or at 60 years of age, whereas in
the German group before or at 64. In at least half
of the Polish patients stroke occurred at or after 70
years of age, and in every fourth person at or after
77 years of age. In the German population those
border values were respectively at 71 and 80 years
of age. Therefore, it can be assumed that stroke,
and the resulting risk of PSD concerns older peo-
ple, which is reflected by data described in other
sources [100,10.9,15]. However, the significance
of obtained results was not noted.

The analysis of the gender structure shows
that in the Polish group the distribution was close
to even, while in the German group men clearly
prevailed, however the differences did not bear
significance. The fact that should be considered
with regard to the data relates to the differences in
the structure of both societies resulting from e.g.
general health condition, existing pro-health ac-
tivities, life expectancy, or life expectancy sepa-
rately for women and men. According to Val Mor-
risona et al., depression occurs more frequently in
women than in men, additionally the incidence of
co-morbid depression results from a high level of
anxiety and considerable disability [20].

Findings of our research show that distinc-
tively lower financial situation was a characteristic
of the Polish population. However it is difficult to
conclude on the grounds of the obtained data
whether individuals who suffered stroke were
people with modest means, as this would require
including a control group into the study. Majority
of patients lived with their families. In the group
of patients living alone German patients clearly
prevailed. However, the results cannot be general-
ised. The differences may result from the tradi-
tional multi-generation model of the Polish family
and the currently promoted consumption-oriented
lifestyle. With regard to educational attainment
more Polish patients had higher and vocational
education while German patients more often had



secondary and primary education, and the ob-
tained results were statistically significant.

The analysis showed that majority of stroke
survivors within the Polish population were either
single (never married), divorced or widowed.
Within the German population majority was in
permanent relationships (married). The obtained
results were statistically significant.

Spetruk et al., showed that predictors of de-
pression include: living alone, poor living condi-
tions, number of co-morbidities (risk factors for
stroke) which reduce physical condition of stroke
survivors, whereas place of residence, age, paretic
side do not impact the incidence and the course of
PSD [21].

Findings of our research show that the inci-
dence of depression in post-stroke patients is de-
termined by age, lower financial status and living
alone, in patients of both German and Polish
populations. Depression greatly influences the
process of health recovery and predictions related
to post-stroke patients, therefore it is important to
identify factors increasing the risk of its onset,
including the socio-demographic factors. Early
identification and treatment of depression are es-
sential as depression reduces motivation for coop-
eration with regard to rehabilitation, prolongs the
time needed for hospitalization, causes deteriora-
tion of patients' and their families' quality of life,
and increases costs of treatment and rehabilitation
of stroke survivors [22].

CONCLUSIONS

With regard to stroke survivors, depression is

a frequent complication in the Polish population

1. The financial status and living arrangements
impact the frequency of depression incidence
in post-stroke patients in a statistically
significant way

2. The German and Polish populations of post-
stroke survivors differ in terms of educational
attainment and marital status.

3. There is a statistically significant difference in
the incidence of depression between patients
living alone and those living with families.
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