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Abstract.

BACKGROUND: A large proportion of individuals with a stroke are unable to return to work, although figures vary greatly.
Due to the very high cost of post-stroke care, both tangible and intangible, in the form of long-term social consequences, it
seems extremely important to search for factors responsible for the low efficiency of the rehabilitation and recovery process,
because this fact has direct influence on future employment. Such knowledge would enable physiotherapists to quickly
identify those patients who are at risk of rehabilitation breakdown, in order to provide them with special care and include
them in intensive therapeutic treatments.

OBJECTIVE: The aim of the study was to assess the efficacy of post-stroke rehabilitation, evaluated within the biopsy-
chosocial aspect.

METHODS: The study consisted of 120 patients after first stroke, including 48 women and 72 men aged 58.0 (£8.6). The
measure of the effects of physiotherapy in the present study was not only the improvement of the functional state (simple
and complex activities of daily life, locomotive activities), but also the improvement of the mental state (mood and the
sense of well-being, level of acceptance of illness, perceived self-efficacy) and the reduction of pain. The Mini-Mental State
Examination, the Geriatric Depression Scale, the Generalized Self-Efficacy Scale, the Acceptance of Illness Scale, the Visual
Analogue Scale, the Barthel Index, the Instrumental Activity of Daily Living and the Rivermead Mobility Index were used.
All parameters were measured twice: on admission to the ward and after three weeks of physiotherapy. The characteristics of
the study group were presented using descriptive statistics. The analysis of interdependence of the efficacy of physiotherapy
used two non-parametric tests: the Mann-Whitney U test to compare two groups, and the Kruskal-Wallis ANOVA test
to compare a greater number of groups. Correlations between characteristics with continuous distributions were assessed
using Spearman’s rank correlation coefficient (), and in case of categorical variables, Pearson’s chi-squared (x?) correlation
coefficient. Linear regression was used to determine the hierarchy of the influence of particular characteristics on the efficacy of
physiotherapy.

RESULTS: Statistical analyzes show that patient’s age, time since stroke, number of comorbidities, family care capacity,
marital status of the patient and also a low level of acceptance of illness, depression symptoms and lack of a sense of
self-efficacy were related with low efficacy of post-stroke rehabilitation

CONCLUSIONS: Comprehensive neurological rehabilitation, taking into account mental challenges and socio-economic
circumstances of individuals with a stroke is essential in order to achieve high efficacy of physiotherapy. Important external
factors may play a pivotal role in returning to work as well and should be taken into account during rehabilitation.
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Of interest should be to assess more biopsychological factors, such as acceptance of illness and a sense of self-efficacy

referred to as barriers to return to work.

Keywords: Post-stroke rehabilitation, physiotherapy, occupational therapy, neurological rehabilitation, depression symptoms,

return to work, younger adults, intervention, clinical practice

1. Introduction

In many European countries, the process of ageing
of societies has been observed for years. Currently,
the fastest ageing country in Europe is Poland. The
total size of the Polish population aged 65 and over is
predicted to grow from 15% in 2015 to 24% in 2035
[1]. It is estimated that the consequence of the above
will be an increased incidence of diseases strongly
associated with age, including stroke (cerebrovascu-
lar accident, CVA). At present, the incidence of CVA
in Poland is comparable to other European countries
(about 175/100,000 among men and 125/100,000
among women), but the post-stroke mortality and dis-
ability rates are significantly higher. A particularly
high rate of death is observed in the early post-stroke
stage. In Poland, the mortality rate within the first 14
days after a cerebrovascular accident is 13% (in other
countries, the average is 9.6%), and the total average
stroke mortality per annum is 40% in men and 44%
in women, whereby more patients die due to haemor-
rhagic (60%) than ischaemic stroke [2, 3]. Depending
on the source, it is reported that 44-75% of stroke
survivors remain dependent on external assistance
(formal or informal care) (Rankin Scale > 3) at dis-
charge from the hospital [2]. In 2013, over 330,000
individuals with a stroke in Poland were recognised
as disabled [4].

A serious problem, reported by many studies, is
an increasing incidence of stroke among young peo-
ple, who are active both professionally and socially
[5, 6]. In Poland, only a small percentage of stroke
survivors resume their professional activity. In fact,
so few people return to work after a CVA that there
is no reliable data regarding their actual number [7].
Data show that about 65% of patients affected by
stroke before the 65th year of life fail to resume their
professional activity, whereas another 14% rearrange
their working hours [8]. At the same time, the litera-
ture emphasises that the loss of a job due to a CVA,
followed by the loss of social status, leads to a deteri-
oration in quality of life; these are significant factors
increasing the risk of post-stroke depression [9-13].

Returning to work (RTW) is a primary rehabilita-
tion goal. People who are employed report a better

quality of life, less health service usage and bet-
ter health status than non-employed people. More
than 65% of working age adults with stroke fail to
return to work [14]. In a systematic review examin-
ing the social consequences of stroke in working aged
adults, Daniel et al. found that of the 8,810 stroke
survivors working before stroke, only a mean 44 %
(range 0-100%) returned to work [15]. Similar fig-
ures are reported in national prevalence surveys in
Japan and Sweden, with higher proportions among
younger stroke survivors who were working at onset
[16, 17]. Only about half of the individuals with
a stroke were working the same number of hours
a week one-year post-stroke as they had done pre-
stroke, while the other half were working less or
not at all. Several studies have found that effective-
ness of physiotherapy measured with Barthel Index,
Modified Rankin Scale, or Functional Independence
Measure scores predict return to work post-stroke
[18, 19]. It is not only returning to work that presents
aproblem; ensuring people remain in work is also dif-
ficult. Stroke survivors may return prematurely and
leave once the true impact of the stroke on their job
is realized. Finally, it is known that physical, emo-
tional, cognitive and psychological problems may
result from stroke and affect work activities.

It would be of great value to determine more pre-
cisely which factors might predict poor efficacy of
physiotherapy and related to this return to work post-
stroke. This would enable better information and
more targeted care to be provided, in order to improve
the support for individuals with a stroke in the process
of reintegration into working life.

Knowledge about factors associated to the poor
efficiency of the neurological rehabilitation after
stroke would enable physiotherapists to quickly iden-
tify those patients who are at risk of rehabilitation
breakdown, in order to provide them with special care
and include them in intensive therapeutic treatments.
The most valuable seem to be research projects that
focus on the biopsychosocial determinants (which
examine aspect of biology — e.g. age, gender, time
since stroke, psychological components —e.g. depres-
sion, anxiety and social factors affecting an individual
— e.g. material status, formal and informal care
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efficiency) of both the treatment and rehabilitation
processes, as the factors linked to the efficacy of post-
stroke rehabilitation might be different, depending
on the realities of the country, access to high-quality
physiotherapy services as well as the socio-economic
situation. Therefore, the aim of this project was
to assess the efficacy of post-stroke rehabilitation
carried out in one of the leading rehabilitation
wards in Poland, evaluated from the biopsychosocial
aspect.

2. Materials and methods

The study was carried out at the Department of
Neurological Rehabilitation of the Wroclaw Centre
for Rehabilitation and Sports Medicine. The partici-
pants were individuals with a stroke who had met the
following inclusion criteria: a history of ischaemic
or haemorrhagic stroke, the possibility to perform a
full examination of cognitive functions, a satisfac-
tory cognitive state (MMSE > 19) enabling further
psychological tests, the possibility to perform physi-
cal fitness tests using methods defined in the project,
and a functional state <85 on the Barthel scale. The
applied exclusion criteria were as follows: aphasia, a
history of recurrent CVAs, the presence — at examina-
tion or in documentation — of intellectual disability,
disorders of consciousness or other severe mental
disorders, as well as addiction to drugs or other psy-
choactive substances. All participants consented in
writing to take part in the study. The study pop-
ulation consisted of 120 individuals with a stroke,
including 48 women and 72 men aged 58.0 (£8.6).
The detailed characteristics of the study population,
together with clinical and sociodemographic data, are
shown in Table 1.

The mental state of the patients was evaluated
with the Mini-Mental State Examination (MMSE),
which is a widely used screening test of cognitive
functions, including orientation to time and place,
recall, attention, calculation, language and visuospa-
tial skills. The maximum score a patient can attain
is 30 points and a score of 30-27 points indicates
normal cognition [20, 21]. Also, the Geriatric Depres-
sion Scale (GDS-30) was used to assess the sense
of well-being and mood of the patients. On this
scale, a score above 10 points indicates depression,
with higher scores pointing to a more severe condi-
tion [22, 23]. Another measurement tool used was
the 10-item Generalized Self-Efficacy Scale (GSES),
which measures the individual’s general sense of

Table 1
Baseline characteristics of the patients

Patients (%) (n=120)

Baseline characteristics

Age

Mean (SD) 58.0 (8.6)

Range 36-77
Gender

Women 48 (40)

Men 72 (60)
Education

Primary and vocational 52 (43)

Secondary 45 (38)

Higher 23 (19)
Occupation

Employed 34 (28)

Retired 53 (44)

Disability pensioners 23 (19)

Unemployed 10 (8)
Type of work

Physical 71 (59)

Mental 49 (41)
Marital status

Married 70 (58)

Single people (unmarried) 25 (21)

Widow(er) 25 (21)
Place of residence

Town 75 (62)

Village 45 (38)
Family care

Full caring capacity 56 (47)

Partial lack of care capacity 37 (31)

Lack of care capacity 27 (23)
Stroke type

Haemorrhagic 91 (76)

Ischaemic 29 (24)
Lesion location

Right hemispheric stroke 75 (62)

Left hemispheric stroke 45 (38)
Time since stroke (weeks)

Mean (SD) 16.4 (17.1)

Range 2-70
Number of comorbidities

Mean (SD) 1.6 (1.5)

Range 0-5
Body Mass Index (BMI)

Mean (SD) 27.8 (3.3)

Normal 24 (20)

Overweight 71 (59)

Obese 25 (21)

perceived self-efficacy in coping with difficult situa-
tions and obstacles. The higher the score, the greater
the perceived self-efficacy [24, 25]. The Acceptance
of Illness Scale (AIS) consists of eight questions,
describing the consequences of poor health and ill-
ness. The questions regard the limitations imposed
by the illness, lack of self-sufficiency, the feeling of
being dependent on others and reduced self-esteem.
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The higher the score, the higher the acceptance of
the illness, manifested by a lack of negative emotions
associated with it [26, 27]. Additionally, the Visual
Analogue Scale (VAS) was used to assess pain inten-
sity. Patients rate the intensity of their pain on a scale
of 0-10, where 0 corresponds to ‘no pain’ and 10 to
‘worst possible pain’ [28].

The functional state of the patients was mea-
sured with the Barthel Index (BI), which focuses on
the basic activities of daily life, and the Instrumen-
tal Activity of Daily Living (IADL) Scale, which
assesses more complex activities. The more points
gained, the better the functional state of a patient
[29-31]. Moreover, mobility and locomotion [32, 33]
was assessed using the Rivermead Mobility Index
(RMI). All the above parameters were measured
twice: on admission of the patient to the ward and
on the day of discharge, i.e. after three weeks of
systematic physiotherapy.

The physiotherapy programme determining the
frequency and duration of sessions (daily Monday
to Friday for 140 minutes, and 50 minutes on Satur-
day) developed depending on the physical condition
of a patient and included the following activities:

1. Individual exercises, taking into account neuro-
logical and functional deficits, were carried out
using Proprioceptive Neuromuscular Facilitation
(PNF) — 60 minutes daily, Monday to Friday.

2. Exercises using a biofeedback rehabilitation bike
for simultaneous, active and passive rehabilita-
tion of upper and lower limbs — 20 minutes daily,
Monday to Saturday.

3. Gait re-education exercises (walking on flat and
uneven surfaces, gait training treadmill and stairs)
— 30 minutes daily, Monday to Saturday.

4. Kinesitherapy combined with physical therapy
and hydrotherapy. Depending on indications and
contraindications, the programme used the fol-
lowing treatments:

— whirlpool therapy (performed alternately on
the upper and lower limbs on consecutive
days) — 20 minutes daily, Monday to Friday,

— scanning laser therapy (one treatment area at
atime), dosage 2—4 J/cm?, beam power of 400
mW - 5-10 minutes, Monday to Friday.

5. Physiotherapy was combined with occupational
therapy in five-person groups — Monday to Friday
up to 60 minutes, Saturday up to 30 minutes.

6. Psychological assistance, planned individually, in
accordance with the physiotherapy schedule.

3. Statistical methods

The characteristics of the study group were pre-
sented using descriptive statistics. The empirical
distribution of the studied characteristics, defining
the effects of physiotherapy, deviated significantly
from a normal distribution. Thus, the analysis of
interdependence of the efficacy of physiotherapy
used two non-parametric tests: the Mann-Whitney
U test to compare two groups, and the Kruskal-
Wallis ANOVA test to compare a greater number
of groups. Correlations between characteristics with
continuous distributions were assessed using Spear-
man’s rank correlation coefficient (p), and in case of
categorical variables, Pearson’s chi-squared (x?) cor-
relation coefficient. Also, linear regression was used
to determine the hierarchy of the influence of partic-
ular characteristics on the efficacy of physiotherapy.
Statistical tests were performed at a significance level
of 0.05.

4. Results

On admission to the neurological rehabilitation
ward, the mean MMSE score among the study pop-
ulation was 28.0 (£2.3), with 83.3% of the study
subjects showing no cognitive impairment (MMSE
27-30), 10% showing cognitive impairment without
dementia (MMSE 24-26), and 6.3% showing mild
dementia (MMSE <24). The mean GDS score was
8.1 (£5.9), and in 62.5% of the study population the
mood was normal (GDS 0-10), while 37.3% showed
signs of depression (GDS > 10). Mean scores of the
AIS, the GSES and the VAS were 22.3 (£9.2), 27.9
(£9.4) and 1.0 (£2.3), respectively. As far as the
physical fitness tests are concerned, the mean score of
the Bl was 56.4 (£16.0), the RMI was 7.1 (£2.3) and
the IADL was 17.2 (£4.1). The efficacy of physio-
therapy was assessed by comparing the initial and
final values of all the studied parameters. Patients
whose condition showed no improvement were also
identified. The programme of physiotherapy proved
to be the least effective within the VAS, the GSES
and the GDS scales, and the most effective within the
BI and the RMI scales (Fig. 1).

The efficacy of physiotherapy in terms of func-
tional ability was assessed with three different scales:
the BI, the IADL and the RMI. All three parameters
were highly correlated, especially the Bl and the RMI.
Improvements in mobility and independence in daily
activities (BI and RMI) were significantly positively
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Fig. 1. The percentage of patients without improvement after three weeks of physiotherapy.

correlated with mood improvement (GDS), accep-
tance of illness (AIS) and perceived self-efficacy
(GSES), but there was no correlation with the change

Table 2
Correlations between the efficacy of physiotherapy and the initial
values of the MMSE, the GDS, the AIS and the GSES

in pain intensity (VAS). The efficacy of the treatments Parameter Correlations with initial values
. .. (Scale) (rho-Spearman)

measured with the TADL scale correlated signifi-
. . . MMSE GDS AIS GSES

cantly only with the AIS. The correlation analysis
C . BI 0.137 -0.383 0.326 0.509
of the initial Valuf:s of the MMSE, the GDS, the AIS Rivermead 0.067 20332 0.380 0.426
and the GSES with the improved values after phys- IADL -0.043 -0.160 0.204 0.318
iotherapy showed a significant correlation between GDS 0.114 0.100 0.205 0.207
: AIS —0.046 -0.152 0.085 0.322
the GDS and the efficacy of therapy evaluated with GSES 0.173 0128 0.19 0,074
the BI and the RMI, and a Signiﬁcantly pOSitive Ccor- VAS _0093 _0019 _0.1 13 —0038

relation between the initial values of the AIS and
the BI, the RMI, the IADL, the GDS as well as
the GSES. Furthermore, higher initial GSES val-
ues contributed favourably to the efficacy of therapy
in all the studied parameters, except for the VAS
(Table 2).

4.1. The dependence of the effects of
physiotherapy on biopsychosocial factors

The average age of patients who showed improve-
ment was higher than the average age of patients who
showed no improvement in any of the studied param-
eters, except for the VAS. However, a statistically
significant dependence between the improvement of
a patient’s state after physiotherapy and the patient’s
age was observed only with regard to the RMI and
the GSES (p=0.005 and p=-0.026). Taking into
account the mean values of the analysed characteris-
tics, greater improvement was observed in ischaemic
individuals with a stroke. However, statistically

significant differences were detected with respect to
the BI, the GDS and the AIS (Table 3).

No significant dependence was detected between
the location of the stroke (left or right hemisphere)
and the effects of physiotherapy. However, a statis-
tically significant, negative correlation was observed
between the time since stroke and the commencement
of rehabilitation. This dependence was visible in the
BI, RMI and TADL results (p=0.0003, p=0.0019
and p <0.0001, respectively). Post hoc comparison of
mean values using Fisher’s Least Significant Differ-
ence (LSD) test demonstrated that physiotherapy was
definitely the least effective in cases where patients
were admitted to the rehabilitation ward later than 16
weeks after stroke.

The number of comorbidities was significantly
correlated with the change in GDS and VAS val-
ues after physiotherapy (p=0.0435 and p=0.0292).
The greater the number of comorbidities, the smaller
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Table 3
The efficacy of physiotherapy depending on stroke type (U Mann—Whitney test)
Parameter (Scale)  Stroke type Pre-therapy Post-therapy Mean change IC U P
Mean SD Mean SD -95%  +95%
BI Ischaemic 56.15 16.52 71.43 14.72 15.27 1270 1796  931.0  0.019
Haemorrhagic ~ 57.07 14.30 66.21 12.86 9.14 9.14 5.17
RMI Ischaemic 7.15 2.23 9.00 1.96 1.85 1.65 2.26 9945  0.095
Haemorrhagic  6.93 2.46 8.31 2.00 1.38 141 0.77
IADL Ischaemic 17.33 431 18.87 3.72 1.54 1.17 1.91 1068.0  0.126
Haemorrhagic  16.66 3.55 17.55 3.19 0.90 0.97 0.33
GDS Ischaemic 7.93 6.30 7.49 6.53 —0.44 0.88 1.65 967.0  0.025
Haemorrhagic ~ 8.55 4.66 9.76 5.53 1.21 0.45 0.06
AIS Ischaemic 23.01 9.05 25.36 9.95 2.35 2.08 3.64 891.0  0.014
Haemorrhagic ~ 21.17 9.56 21.07 10.04 -0.10 1.03 0.29
GSES Ischaemic 28.97 9.26 30.40 9.61 1.43 1.25 2.60 1187.5 0.186
Haemorrhagic ~ 24.38 9.30 24.72 10.47 0.34 1.07 0.30
VAS Ischaemic 0.96 2.19 0.68 1.68 -0.27 0.13 0.42 1261.0  0.826
Haemorrhagic ~ 1.14 2.67 0.90 2.11 -0.24 024  -0.06
Table 4

Efficacy of rehabilitation depending on time elapsed since stroke

Parameter Time since n Mean Post hoc comparisons (LSD)
(Scale) stroke [weeks] improvement A-B B_C A_C
BI <4 {A} 43 15.47 0.3071 0.0004 0.0062
5-16 {B} 36 18.19
>16 {C} 41 8.29
RMI <4 {A} 43 1.91 0.1559  <0.0001 0.0128
5-16 {B} 36 2.53
>16 {C} 41 1.12
IADL <4 {A} 43 1.95 0.6360  0.0008 0.0001
5-16 {B} 36 1.78
>16 {C} 41 0.49

the improvement. The patient’s gender, BMI and the
place of residence (town/village) showed no corre-
lations with the efficacy of physiotherapy in any
of the analysed parameters. The place of admis-
sion (whether admitted from home or hospital) was
found to correlate with physiotherapy efficacy mea-
sured with the IADL. A greater improvement in
functional state was recorded in patients admitted
to the rehabilitation ward directly from the hospital
(p=0.017). Where education is concerned, the fol-
lowing dependence was found: patients with primary
and vocational education demonstrated a signifi-
cantly greater improvement in mood (reduction of
depression) compared to patients with secondary and
higher education (p =0.004). We found a very strong
dependence between the efficacy of physiotherapy
and the patient’s marital status. In all the studied
parameters, except for the VAS, therapy was far more
effective in married participants (Table 5).
Moreover, family care capacity (FCC) was also
tightly associated with the efficacy of physiotherapy.

Patients whose families demonstrated full care
capacity showed the greatest improvement in phys-
iotherapy measured with the IADL.

To determine the hierarchy of the influence of
the abovementioned characteristics on the effects
of physiotherapy — since the analysis considered
seven parameters (from BI to VAS) — a collective
measure of efficacy was established by summing
the number of improvement cases related to each
of these parameters. Thus, the resultant measure
assumed, in theory, values from 0 (no improvement)
to 7 (improvement in all the parameters). Figure 2
presents the absolute values of standardised lin-
ear regression coefficients. Standardisation enables
a comparison of the values of these coefficients, as
they are independent of the units in which the individ-
ual characteristics are expressed. The analysis used
absolute values due to the dependence between the
sign of the coefficient and the coding sequence for
categorical variables. It was assumed that the higher
the value of a coefficient, the stronger the influence
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Table 5
Dependence between the effects of physiotherapy and marital status of patients (U Mann—Whitney test)

Parameter Marital status Mean post-physiotherapy IC U P

(Scale) improvement -95% +95%

BI Married 17.36 14.43 20.28 1020.0  0.0001
Widow(er) or single 8.90 5.80 12.00

RMI Married 2.09 1.74 2.43 1266.5 0.0083
Widow(er) or single 1.46 1.02 1.90

IADL Married 1.73 1.28 2.18 1326.0  0.0156
Widow(er) or single 0.94 0.53 1.35

GDS Married 1.41 0.94 1.89 1310.5 0.0082
Widow(er) or single 0.58 0.27 0.89

AIS Married 2.84 2.00 3.69 1298.5 0.0112
Widow(er) or single 1.82 0.87 2.77

GSES Married 2.20 1.42 2.98 1332.5 0.0116
Widow(er) or single 1.04 0.33 1.75

VAS Married 0.30 0.12 0.48 1683.0  0.5591
Widow(er) or single 0.22 0.04 0.40

Family care 0,‘;?83
Marital status 0,205
Time since stroke ‘0,257
Stroke type 0,458
Age 0,121
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 04 0,45 0,5

Fig. 2. Absolute values of the standardised regression coefficients: efficacy of physiotherapy vs. the characteristics that affect it.

of the related characteristic on physiotherapy effi-
cacy. This study found that the following factors
had the strongest impact on the effects of therapy:
type of stroke, FCC, time since stroke and marital
status.

In the next stage, patients who showed little
improvement after therapy were identified (where
value of the described measure was <2:44 patients,
i.e. 37% of the studied population). The juxta-
position of the number of low-efficacy cases and
the values of characteristics affecting physiotherapy

efficacy (Table 7) confirm the conclusions drawn
from the regression analysis.

The final part of the statistical analysis also
presents the values of the characteristics most
strongly associated with poor efficacy of post-stroke
rehabilitation (Table 8).

5. Discussion

Despite continuous advancements in medicine,
year by year, most countries see a growing number
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Table 6
Dependence between effects of physiotherapy and family care capacity (Kruskal-Wallis ANOVA, post hoc test: LSD)
Parameter Family care  Code Mean post-physiotherapy IC H2,N=120) P p (post hoc)
(Scale) capacity improvement 95% +95% A-B AC B-C
BI Full A 19.02 15.81 22.22 22.77 <0.0001 0.0058 <0.0001 0.1168
Partial B 11.22 720 15.23
None C 6.67 3.15 10.18
RMI Full A 2.07 172 242 9.98 0.0068 0.8912  0.0063 0.1451
Partial B 1.97 1.38 257
None C 1.11 0.58 1.64
IADL Full A 1.84 1.34 234 8.29 0.0158 0.1792 0.0413 0.2756
Partial B 1.22 0.63 1.80
None C 0.74 024 1.24
GDS Full A 1.21 0.74  1.69 5.14 0.0767 0.6852 0.0549 0.1491
Partial B 1.30 0.65 1.94
None C 0.44 0,04 0.85
AIS Full A 3.70 2,60 4.79 18.32 0.0001  0.0432  0.0003 0.3607
Partial B 1.70 0,81  2.59
None C 0.74 0,02 146
GSES Full A 1.88 1,18 257 6.75 0.0343  0.9540 0.0776 0.1538
Partial B 1.84 0,70  2.98
None C 1.22 -0,08 2.53
VAS Full A 0.32 0,12 0.52 1.45 0.4851 0.8657 0.6024 0.8922
Partial B 0.24 0,02 047
None C 0.19 -0,08 045
Table 7
Efficacy of physiotherapy depending on the studied characteristic (chi-square test)
Characteristics Categories Low efficacy Other cases p
n % n %
Age (years) <55 26 22 19 16 0.0009
56-60 7 6 18 15
>60 11 9 39 33
Time since stroke (weeks) <4 16 13 27 23 0.1520
5-20 9 8 27 23
>20 19 16 22 18
Stroke Haemorrhagic 26 22 65 54 0.0011
Ischaemic 18 15 11 9
Admitted from Hospital Home 24 20 46 38 0.6158
19 16 30 25
Marital status Married 16 13 54 45 0.0002
Widow(er) or single 28 23 22 18
FCC Full 11 9 45 38 0.0001
Partial 15 13 22 18
None 18 15 9 8

of elderly people who suffer a first-ever or recur-
rent stroke [3], which is primarily due to the ageing
of societies. Unfortunately, stroke also increasingly
affects younger people, who are professionally and
socially active. Due to the varied etiopathogenesis
and diversity of symptoms of the CVA, post-stroke
rehabilitation may only be effective with the col-
laboration of an interdisciplinary therapeutic team.

Knowledge of the factors responsible for the poor
efficacy of rehabilitation may facilitate an individ-
ual approach for each patient, and enable the prompt
set-up of the necessary therapeutic support for those
whose rehabilitation process might be at risk of
failure. Therefore, research projects expanding the
present knowledge of factors associated with ineffec-
tive post-stroke rehabilitation are still in high demand.
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Table 8
Values/categories of biologic and sociodemographic
characteristics related to the lowest projected efficacy of

physiotherapy
Characteristic Value/category
Age Under 55
Diagnosis Hemorrhagic stroke
Time since stroke Over 16 weeks
Admitted from Home
Marital status Single/widow(er)
FCC Low or none

It seems appropriate for the predictive model to be
based on simple factors that can be assessed as soon
as the patient is admitted to the rehabilitation ward,
and such was the aim of this research project.

Individuals with a stroke should be given the best
possible support in the process of reintegration into
working life. Black and Frost call for early health
based interventions to prevent job loss (by keeping
the door to an existing employer open) and recog-
nise that supporting those who have the capacity to
work is an important role for health care profession-
alism [34]. Authors of other studies underline, that
many receive no support at all while some are able
to access support from within the workplace, but few
are able to obtain stroke-specific expertise to guide
them. Advice and support from clinicians specific to
the individual with stroke is welcomed by employ-
ers, but there are questions as to how such support
could be funded and integrated within existing ser-
vice provision which further studies need to address.
There appears to be a complex array of relationships
that ideally should align to orchestrate a success-
ful return to work following stroke. The knowledge
about the most important factors related to low effi-
cacy of post-stroke rehabilitation is one of them [35].
In other studies the most common inhibiting factors
for not returning to work include upper limb dysfunc-
tion, walking difficulties [36], fatigue, unsatisfactory
rehabilitation [37], cognitive deficits and depression,
low self-esteem, fear of social stigma, unsupportive
work environment, speech impediment, and motor
impairments [38]. Kemp and co-authors underline
that in regards to the factors predicting return to
work, global cognitive functioning and depressive
symptoms were significantly associated with return to
work one-year post-stroke, but only impaired global
cognitive functioning appeared to be a statistically
significant independent predictor of return to work
[39].

In our study, the condition of the patients was eval-
uated in various aspects (biological, psychological
and social) to capture as many dependencies as pos-
sible and, as a consequence, to be able to understand
the underlying reasons for poorly effective rehabili-
tation. In many studies, when evaluating the effects
of post-stroke rehabilitation, researchers focus their
attention mainly on the assessment of motor and
functional ability deficits [40, 41]. In our opinion,
to properly evaluate the effects of treatment, one
must also take into account the mental state of the
patient. The literature provides considerable evidence
that the presence of cognitive disorders or depres-
sion may greatly impair the process of rehabilitation
and affect its final outcome [42—44]. And here the
question arises, what is meant by ‘the final outcome
of rehabilitation’? Does this concern the moment of
discharge from a rehabilitation ward? Or, should the
measure of the effects of rehabilitation rather be the
patient’s return to their pre-stroke environment? Or,
should it be the patient’s determination to recover
their functional ability and resume the social roles
that were lost or limited due to their illness? And
finally, why should the rehabilitation outcome not
be measured in terms of acceptance by the patient
of the limitations imposed by the illness, while
maintaining their sense of self-esteem, self-efficacy
and agency?

If the recovery of locomotive functions is to be the
measure of success, the literature claims that a better
outcome of physiotherapy is to be expected in young,
male patients and patients with no cognitive disor-
ders. We also know that, in terms of functional state,
better improvement is achieved by patients who com-
menced the rehabilitation process within seven days
of the cerebrovascular accident [45, 46]. If the mea-
sure of success is to be the discharge of the patient to
their own home, not a nursing facility, then accord-
ing to the literature, it is more likely to happen in
cases of patients characterised by a younger age [47,
48], a better functional [47, 49] and cognitive state on
admission to [50], and/or discharge from the rehabil-
itation ward [51], lack of depression symptoms [47,
50], a smaller ischaemic area and one-sided paresis
[40], being married [47] and living with a partner
or family member before the stroke [49]. There is
no agreement as to whether a high level of physical
activity prior to stroke has any significant impact on
the functional state of stroke survivors and whether it
increases the chances of the patient returning home
[51, 52].
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In Polish conditions, evaluating the efficacy of
physiotherapy based on the discharge destination
(home/care facility) seems misleading, as most
patients are discharged home due to a dramatic short-
age of places in long-term care facilities. Financial
deficits in the healthcare system have resulted in the
so-called familisation of care, where the burden of
caring for a disabled person is shifted to the patient’s
family [53]. Moreover, certain cultural factors, the
prevailing family model and the strong influence of
the Catholic Church result in a situation where many
Polish familial caregivers never even consider placing
a relative in institutionalised care, for fear of social
contempt and their own guilty conscience. As a con-
sequence, Polish data in this respect should not be
compared with findings from other countries.

The measure of the effects of physiotherapy in
the present study was not only an improvement in
the functional state (simple and complex activities of
daily life, locomotive activities), but also an improve-
ment in the mental state (mood and the sense of
well-being, level of acceptance of illness, perceived
self-efficacy) and the reduction of pain. The obtained
data demonstrate that a patient’s mental condition
on admission is a strong predictor of the success of
rehabilitation regarding both the functional and men-
tal state. This is very important, as mood disorders,
low level of acceptance of one’s illness and low per-
ceived self-efficacy are all easy to detect with simple
screening tests at an early stage of the rehabilitation
process. At the same time, all the above characteris-
tics may be modified with therapeutic treatments [54].
The findings of our study are a relevant addition to
the current state of knowledge, as many authors have
already confirmed the association between mood dis-
orders and the effects of physiotherapy [42, 43, 55].
However, to date, no study has examined how accep-
tance of the illness and perceived self-efficacy affect
the rehabilitation process. Such knowledge is essen-
tial during psychological therapy conducted in the
course of post-stroke rehabilitation, as it indicates
the areas important for the success of rehabilita-
tion and provides strategic directions for therapy.
The present study did not confirm the influence of
cognitive disorders on the course and final effects
of rehabilitation, but it must be noted that one of
the exclusion criteria was the presence of severe
cognitive deficits (MMSE < 19), and only disorders
with this level of severity have a negative impact on
rehabilitation effects. Therefore, the obtained results
confirm the existing scientific knowledge, rather than
contradict it.

The remaining findings, related to clinical and
sociodemographic factors, also mostly confirm the
current state of knowledge. The literature contains
the findings of other authors showing that a longer
period from diagnosis to the start of rehabilitation and
a greater number of comorbidities reduce the chance
of success of physiotherapy treatment [56]. Our
study also confirmed a strong correlation between
the effects of rehabilitation and the patient’s mari-
tal status as well as the care capacity of the family.
It is a result worth noting. The literature tells us that
patients living with a spouse/partner or family prior
to stroke have a better chance of being discharged
home (and not to a care facility) after the CVA [46,
48, 56, 57], which seems rather obvious and comes
as no surprise. In our experiment, however, although
the observation was carried out for only three weeks
(during the patients’ stay at the neurological reha-
bilitation ward), a strong correlation was discovered
between a patient’s life circumstances and the effects
of rehabilitation, which indicates the importance of
both the psyche and broadly understood social factors
in post-stroke rehabilitation.

The most surprising finding of this project
concerns the correlation between the effects of reha-
bilitation and the age of the patient. Our research
indicates that age less than 55 years is a factor related
to poor efficacy of rehabilitation, which is in conflict
with the current state of knowledge. In our opinion,
this results from the assumptions of the project, where
the adopted measure of efficacy of rehabilitation con-
cerned an improvement in the mental state of the
patient as well as their functional state. It appears
that younger, socially and professionally active peo-
ple, who prior to the stroke were the ‘head of the
family’, experience a deeper crisis and, as a conse-
quence, need more time than older people to regain
their mental equilibrium. In the described study, the
initial and final measurements were taken only three
weeks apart, and this was the basis for the conclu-
sion that younger age was related to lower efficacy
of rehabilitation. This result provides an important
therapeutic direction, namely that in the process of
post-stroke rehabilitation, special attention should be
paid to younger patients, who at the time of treatment
may also be struggling with a serious mental crisis.
Provision of immediate psychological assistance in
such cases may significantly improve the final reha-
bilitation outcome. Therefore, every effort should be
made to ensure the quick identification of patients
who may be at risk of rehabilitation and return-
ing to work failure, taking into account their mental
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state (intensification of depressive symptoms, level
of acceptance of illness, perceived self-efficacy), age
and personal life situation, with a view to increasing
their chance of successful rehabilitation and to make
the best possible use of the time spent in the rehabil-
itation ward [13, 58]. Considering the epidemiology
of stroke, the study group is relatively small. A larger
study needs to be conducted to validate the results
reported in this article. The small study population
also limits the generalisability of the results. The
study was limited to the individuals with a stroke of
one large centre, which may not fully reflect the effi-
cacy of neurological rehabilitation in other regions
or cities in Poland, particularly in smaller towns. The
comparison of our findings with those from other
authors was limited due to differences in the selection
of the study group.

6. Conclusions

1 Poor efficacy of physiotherapy is related to the
presence of depression symptoms, a low level of
acceptance of illness and a lack of a sense of self-
efficacy in the rehabilitation process.

2 Factors related to low efficacy of post-stroke reha-
bilitation are: age, time since stroke, number
of comorbidities, FCC and marital status of the
patient.

3 Comprehensive neurological rehabilitation, tak-
ing into account the mental health problems
and socio-economic circumstances of individu-
als with a stroke, is essential in order to achieve
high efficacy of physiotherapy.

4 We therefore suggest that all individuals with a
stroke of working age should be offered a psy-
chological and cognitive screening, or a more
comprehensive neuropsychological assessment to
gain more insight into emotional and cogni-
tive strengths and weaknesses, and if applicable
should start comprehensive therapy and rehabili-
tation, to influence the outcome.
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