ORIGINAL RESEARCH | CARDIOLOGY

QUALITY OF LIFE IN STROKE PATIENTS IN RESIDUAL STROKE PERIOD AND ITS DETERMINANTS
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Stroke remains one of the leading causes of disability; therefore, it is important to investigate factors that might affect the quality of life of stroke patients and refine
rehabilitation technologies for better functional gains. The aim of this paper was to study possible factors that determine the quality of life in the residual ischemic
stroke period. The MOS SF-36 health survey was completed by 210 patients undergoing early rehabilitation at a stroke care unit. The study revealed a significant
decline in some quality of life indicators correlated with advancing age and severity of the condition (correlation coefficient —0.5; p < 0.01). Both physical and
mental component summary scores were lower in women than in men (o < 0.01 and p < 0.001, respectively). High scores on the majority of the applied subscales
were observed in the patients with a vertebrobasilar stroke, as compared with those who had suffered a carotid stroke (o < 0.05). The early rehabilitation regimen
complemented with acupuncture in the acute stroke period and the subsequent rehabilitation program at the Rehabilitation Hospital significantly contributed
(o < 0.05) to improving the quality of life of stroke patients in the residual stroke period.

Keywords: quality of life, ischemic stroke, rehabilitation, acupuncture

Author contribution: Molchanova EE — study design; data acquisition and analysis; manuscript preparation; Polunina VV, Polyaev BA, Plotnikov VP, Lobov AN,
Parastaev SA — study concept and manuscript preparation. All authors read and approved the final version of the manuscript.

Compliance with ethical standards: the study was approved by the Ethics Committee of Amur State Medical Academy (Protocol Ne 10 dated November
20, 2019); the study conformed with the guidelines for the medical research involving human subjects. Voluntary informed consent was obtained from all the
participants.

><] Correspondence should be addressed: Elena E. Molchanova
Gorkogo, 95, Blagoveshchensk, 675000; helendok@mail.ru

Received: 20.10.2020 Accepted: 19.11.2020 Published online: 05.12.2020
DOI: 10.24075/brsmu.2020.073

KAYECTBO >XX1U3HU NAUMEHTOB B PE3UAYAJIbHOM NMEPUOAE NLLEMWYECKOIO NHCYJIbTA
N ONPEOENAOLLUME EIFO ®AKTOPLI

E. E. Monvarosa' = B. B. MonyHuHa?, B. A. Monsies?, B. M. MnoTHrkos?, A. H. JTo6os?, C. A. MapacTaes?

T AMypcKas rocyfapCTBeHHas MeamumHeKkas akafemmsi, bnarosetlueHck, Poccus
2 POCCUNCKIMIN HaUMOHaNbHbIN UCCNeaoBaTeNbCKMIA MeanUMHCKI yHBepeuTeT umenn H. . Muporosa, Mocksa, Poccust

VIHCynbT ocTaeTcs OfHON M3 OCHOBHBIX MPUYNH CEPbE3HOV HBaIMON3aLIMM, NO3TOMY M3ydeHre (DakTopOB, BAMSIIOLLMX HA KAa4eCTBO XM3HW MOCTUHCYBTHBIX
OO0MbHbIX, 1 COBEPLLEHCTBOBaHVE PEabUNUTALMOHHBIX TEXHOMOMIA, CMIOCOBHbIX YNyHLLMTL €ro, COXPaHSeT akTyansHOCTb. Lienbio nccnegoBaHmns 6bi10 nsydmnTts
BO3MOXHbIE (DAKTOPbI, ONPEAENSIOLLYIE KAHECTBO XIM3HM HOSBHBIX, MEPEHECLLNX NLLEMUYECKIIA UHCYSLT, B Pe3nayanbHOM nepuroae. AHKETUPOBaHVIE MPOBOAWIN C
nomoLLbto onpocHnka MOS SF-36 y 210 nauneHToB, NPOXOANBLUMX KYPC PaHHeN peabunmtaLiim B yCNoBMsiX NEPBUHHOMO COCYAMCTOro oTaeneHvs. iccnegosarmne
rnokasano [OOCTOBEPHOE yXyALleHVe psafa nokasaTenein KavecTBa >KU3HU C yBEeMYeHWeM BO3pacTa MauyeHTOB M TSHKECTU MHCYNbTa (C KO3(dmUUMEHTOM
koppensumm —0,5; p < 0,01). Y >keHLMH okasanucb 6onee HU3KMMK Kak dmnsmyeckuin (p < 0,01), Tak 1 neuxmndeckmin (o < 0,001) KOMMOHEHTbI Ka4ecTBa XM3HN.
Bonee BbicokMe 3Ha4eHNs BONbLUMHCTBA CybLUKan KadecTsa xum3Hn (0 < 0,05) nonyyeHsl B rpynne nauyeHToB, nepeHeclunx BepTebpobasnnisipHbiii MHCYLT, Mo
CpaBHEHMIIO C MaLMeHTaMu, y KOTOPbIX Oblna KapoTuaHasa nokanmaauus odara. OnTuMmm3aumns paHHen peabunmraummn BKIKDHYeHneM MeToaoB pednekcotepanim B
OCTPOM MepuUoae MHCYNETa M MPOAOIHKEHVE PeabnTaLMOHHOrO NpoLecca B YCNoBYSX «BosbHILIbI BOCCTAHOBUTENBHOIO SIeHeHHst» CNOCOOCTBOBAN MNOBBILLEHNIO
(o < 0,05) Ka4ecTBa >KM3HW NaLMEHTOB B NepUoae OTAANEHHbIX MOCNEACTBIN.
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Long-lasting disability after stroke is increasingly common
[1]. The growing incidence of cardiovascular disease and
cerebrovascular accidents is one of the grave consequences
of population ageing [2]. Advances in acute stroke therapy
have improved survival of stroke patients with pronounced
neurological deficits. Poststroke disability poses a serious
scientific and clinical challenge and is a significant social and
economic burden [3]. The expanding arsenal of pharmacological
interventions and rehabilitation technologies has reduced
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mortality among stroke patients but created a large population
of people struggling with the aftermath of stroke. Currently,
there are over 2 million stroke survivors in Russia [4]. The
overwhelming majority of these people have to adapt to
the acquired functional limitations and accept the profound
impact of their disability on the family, professional and social
life [5]. Therefore, the quality of life (QOL) after stroke and the
effectiveness of poststroke rehabilitation cannot be measured
by the survival rate alone [4]. This raises the need for research
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into factors that affect QOL in stroke patients as QOL is one
of the most reliable criteria used to analyze the effectiveness
of new diagnostic and therapeutic techniques and prevention
strategies [6-8].

So far, a few factors that might affect QOL in stroke patients
have been studied, including sex [9, 10], age [11], severity of
stroke [12], family status, occupational status, and duration of
rehabilitation [13]. Earlier studies also looked into the effect of
ischemic lesion location on the patient’s QOL, but it is difficult
to draw any definitive conclusions from those publications
due to their scarcity. Some authors point to more pronounced
cognitive and emotional impairments in patients with right
hemisphere ischemic or hemorrhagic strokes, suggesting that
right hemispheric lesions might be predictors of unfavorable
outcome [14-16]. At the same time, according to another
study the prevalence of anxiety and depression is by 20-30%
higher in patients with left hemisphere ischemic stroke (IS) [12].
Patients with a left hemisphere stroke have higher physical
component summary scores (p < 0.05) and higher general
health (GH) scores on the SF-36 scale in the acute st and early
rehabilitation period [10]. Patients with a verterobasilar (VB)
stroke demonstrate better (20-50%; p < 0.05) physical function
than patients with hemispheric IS, regardless of the involved
side [12]. It is reported that physical decline after stroke is more
dramatic than mental decline, regardless of the lesion site [17].

Rehabilitation programs complemented by non-pharmacological
interventions in the early rehabilitation period improve QOL
twofold, allowing 72.7% of patients to return to work within 6
months after stroke [18, 19]. There are publications discussing
the advantages of poststroke rehabilitation in a specialized
healthcare facility (sanitarium) vs. an outpatient clinic [20, 21].

Thus, studies investigating the factors that affect QOL in
poststroke patients produce conflicting data. In addition, there
is a paucity of information on the long-term impact of stroke
on QOL. Insufficient data about a patient and their condition
is a setback for the refinement of rehabilitation programs and
prevention strategies. Identifying the predictors of gains will
allow to improve the quality of rehabilitation [14, 16]. Therefore,
it is important to investigate factors that affect QOL of
stroke patients and refine rehabilitation programs for better
functional gains.

The aim of this study was to investigate factors that
determine QOL in the residual stroke period (3 years after the
acute cerebrovascular accident).

METHODS

QOur study was conducted between 2013 and 2017 and
recruited 210 patients (110 females and 100 males) aged 40-78
years (the mean age was 64.4 + 1.05 years) undergoing
neurorehabilitation at the stroke care unit of Blagoveshchensk
City Clinical Hospital. Ischemic stroke was confirmed by CT
and/or MRI findings. The majority of the participants (140;
66.7%) had a middle cerebral artery stroke (right-sided lesion
was diagnosed in 79 (37.6%) patients; left-sided lesion was
detected in 63 (30%) patients). A VB stroke was diagnosed in
68 (32.4%) patients. According to the classification of acute
ischemic stroke subtypes (TOAST, 1993), 120 patients (57.1%)
had large-artery atherosclerosis, 53 patients (25.2%) had
cardioembolism, 12 (5.7%) had small-vessel occlusion, and 25
(11.9%) had a stroke of undetermined etiology.

In the acute stroke period, all patients were receiving a
standard pharmacological therapy and non-pharmacological
rehabilitation. For 140 patients, the rehabilitation program was
complemented with acupuncture (AP); another 70 patients

had physiotherapy and exercise without AP. Assignment to the
AP or no AP groups was done through randomization. After
being discharged from the hospital, 63 patients continued their
rehabilitation at the Rehabilitation Hospital (RH); the remainder
participants continued rehabilitation at an outpatient clinic.

The following inclusion criteria were applied: voluntary
informed consent; IS confirmed by CT/MRI; age of 35-80
years; no contraindications for physiotherapy, AP and
therapeutic exercise. Exclusions criteria: severe cognitive or
mental impairment, pronounced aphasia or motor impairment
that could prevent patients from completing the survey.

QOL was evaluated using an 8-scale MOS SF-36 health
survey, which the participants completed independently [22]
in the acute stroke period before being discharged home and
3 years after the cerebrovascular accident. The results were
assessed on the scale from O to 100 points. A higher score
meant a better QOL. SF-36 has two summary scales consisting
of 4 subscales each: the physical component summary and
the mental component summary. QOL was compared between
the groups comparable in terms of sex, age, lesion site and
rehabilitation modalities applied during the acute stroke period.
To study the effects of different rehabilitation programs (with or
without AP) on QOL in the residual stroke period, gains were
compared between the groups of patients comparable in terms
of sex, age, lesion site, and stroke pathogenesis. We also
compared the outcomes between the patients who continued
their rehabilitation at the outpatient clinic and at the specialized
RH. These 2 groups were based on the case-control principle
and were identical in terms of age, sex, severity of the condition
on admission, lesion site, stroke pathogenesis, and the applied
rehabilitation modalities in the acute stroke period.

Additionally, the psychological and emotional state of the
patients was evaluated using Beck’s Depression Inventory and
the Spielberg—Khanin anxiety scale.

Normally distributed variables are presented below as a
mean + the standard error of the mean (M + m) or as a mean
+ a standard deviation (M + SD). Significance of differences
was assessed using Student’s t test. Pearson’s correlation
coefficient r was used to determine the strength and direction
of correlations between the studied variables. Differences were
considered significant at p < 0.05.

RESULTS

The SF-36 survey revealed a decline in the mental (56.5 + 2.8
points) and physoemotional (59.8 + 2.7 points) states of the
participants in the acute IS period before discharge from the
hospital. By contrast, the physical and mental components
assessed in the residual stroke period (3 years after stroke) were
characterized by significantly higher scores (81.1 + 2.1 points
and 77.8 + 1.9 points on average, respectively; p < 0.001). The
only exception in the residual stroke period was the low vitality
score (VT; p < 0.001) (Fig. 1).

A negative correlation was discovered between the age of
the patients and their RP (physical role functioning) and vitality
(VT) scores (-0.44, p < 0.05 and -0.5, p < 0.01, respectively)
in the acute stroke period. The strength of this correlation
increased for the residual stroke period. Advancing age was
significantly correlated with PF (physical functioning; —0.5,
p < 0.01), GH (general health; 0,5, p < 0.01) and VT (vitality;
-0.6, p < 0.001). Age between 44 and 60 years was the most
favorable age in terms of a better QOL prognosis; the lowest
scores were observed in the age group above 75 years (Fig. 2).
Our study did not establish any correlations between age and
the development of depression and anxiety.
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Fig. 1. Dynamics of QOL indicators in the acute stroke period (at the end of the early rehabilitation program) and 3 years after stroke

Women scored lower on the majority of SF-36 subscales.
The differences between female and male scores were
significant for RP (physical role functioning; p < 0.05) and
RE (emotional role functioning; p < 0.001) scales in the
acute stroke period and for PF (physical function; p < 0.01),
RP (physical role functioning; p < 0.05), BP (bodily pain; p < 0.05),
GH (general health, p < 0.001), VT (vitality; p < 0.001), and MH
(mental health; p < 0.01) in the residual stroke period (Fig. 3).
The analysis of the psychoemotional state revealed a more
severe depression in women (13.4 + 1.1 points) than in men
(9.6 = 1.1 points; p < 0.05).

Our study established negative correlations between QOL
indicators in the residual stroke period and the severity of stroke
on the NIHSS scale assessed on admission to hospital, PF
(physical functioning; 0.6, p < 0.001), GH (general health; 0.4,
p < 0.05), VT (vitality; =0.5, p < 0.01), SF (social functioning;
-0.5, p < 0.01), and MH (mental health; -0.5, p < 0.01).

Patients with a right MCA stroke had the lowest scores for
PF (physical functioning; p < 0.05) in the acute stroke period.
In the residual stroke period, significant differences were
detected in PF (physical functioning; p < 0.05), RP (physical
role functioning; p < 0.05) and RE (emotional role functioning;
p < 0.05) scores between patients with a right MCA stroke and
those with a VB stroke, who scored highest on most subscales.
GH (general health) and VT (vitality) scores were the lowest in
patients with a left MCA stroke, differing significantly (o < 0.05)
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Fig. 2. QOL indicators in the residual stroke period in patients of different age

BULLETIN OF RSMU | 6, 2020 | VESTNIKRGMU.RU

M 61-75 years (n = 106)

from GH and VT scores of patients with a VB stroke (Fig. 4).
Patients with a hemispheric infarction due to internal carotid
artery occlusion suffered from a more severe depression (14.2 + 1.5
and 13.7 = 1.3 points for left and right hemispheric lesions,
respectively) than those with a VB stroke (8.3 + 1.1 points;
p < 0.01). Carotid and vertebrobasilar strokes also differed in
terms of neurological deficit severity on admission (6.1 + 0.3
and 4.7 + 0.3 points, respectively; p < 0.01) and at the time
of discharge (2.3 + 0.2 and 1.5 + 0.2 points, respectively;
p < 0.01).

The introduction of AP into the early rehabilitation program
resulted in higher scores on most SF-36 subscales both in the
acute stroke period (RP, p < 0.05; GH, p < 0.05; VT, p < 0.05;
SF, p < 0.05; RE, p < 0.05; MH, p < 0.05) and in the residual
stroke period (PF, p < 0.05; GH, p < 0.05; VT, p < 0.01; MH,
p < 0.05) (Fig. 5). AP also contributed to decreasing reactive
anxiety by an average of 8.5 points (22%; p < 0.001) and
depression by an average of 4.9 points (30%; p < 0.001) by the
time of discharge. No significant differences in these parameters
were observed in the group of patients from the no AP group.

Three years after the cerebrovascular accident, QOL
was higher in patients who continued rehabilitation at RH.
The differences were statistically significant for PF (physical
functioning; p < 0.05), BP (bodily pain; p < 0.05), GH (general
health; p < 0.05), VT (vitality; p < 0.05), and MH (mental health;
p < 0.001) (Fig. 6).
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Fig. 3. QOL indicators in the residual stroke period in male and female patients

DISCUSSION

Our study revealed that some QOL parameters declined
with advancing age. The lowest QOL scores were observed
in the age group above 75 years, which is consistent with
other reports [23]. The highest scores on SF-36 scales were
demonstrated by middle-aged patients (44-60 years). At
the same time according to another publication, it was this
age group (45-64 years) where the QOL decline was the
most dramatic, perhaps due to the suddenness of stroke, its
profound impact on all aspects of life and the unpreparedness
of the patients to deal with stress [11]. Another study did
not report any associations between QOL deterioration and
age [10].

The pronounced decline in all QOL indicators observed 3
years after stroke in female patients was previously reported
by other researchers. For example, a study showed that men
had higher physical component summary scores on days
10 and 180 after stroke than women [10]. Some sex-related
differences were observed by other researchers in the acute
stroke period and during early poststroke rehabilitation [9].
Perhaps, the underlying reason is a more severe depression in
women than in men.

Low general health (GH) and vitality (VT) scores in patients
with a left hemispheric stroke resulting from carotid artery
occlusion might be due to right-hemisphere motor deficit.
For example, patients with a VB stroke had a stronger (by
20%) motivation to work towards recovery than those with
a hemispheric stroke [15]. Motivation is often the key to
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100 95,7 95,1 94,8
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40
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RE MH
Bl Women (n=110)

effective rehabilitation, which was also confirmed by our
study: the highest scores on the majority of the applied
subscales were observed in patients with VB strokes. Low
PF (physical function), RP (physical role functioning) and RE
(emotional role functioning) scores observed in patients with
a right MCA stroke suggest a more profound impact of the
right hemispheric lesion on the psychoemotional state; this
observation was previously reported by other authors [14-16]
and is confirmed by our study. The highest QOL scores
demonstrated by patients with a vertebrobasilar stroke
might be associated with less severe neurological deficit in
the acutest stroke period and at the end of the acute stroke
period before discharge.

Our study confirmed the effectiveness of complex non-
pharmacological rehabilitation programs [18, 19], which was
illustrated by high scores on most SF-36 subscales in the
acute and residual stroke periods following the inclusion of AP
into the early rehabilitation regimen resulting in the improved
physiological and emotional state of our patients. The high
effectiveness of poststroke rehabilitation at RH is consistent
with the literature reports on the advantages of sanitarium vs.
outpatient rehabilitation [20, 21, 24].

CONCLUSION

Our study has identified a few predictors of poor quality of life
after stroke in the residual stroke period, including age over 60
years, female sex and strokes in the MCA territory. A relatively
better outcome can be expected for younger patients under 60
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Fig. 4. QOL indicators in the residual stroke period for patients with different lesion locations

BECTHVIK PIMY | 6, 2020 | VESTNIKRGMU.RU




ORIGINAL RESEARCH | CARDIOLOGY

120
100 - 947 974 936 038 93,8 954 947 974
85,5
80 - 753 74 787
59,4

60 — 49,2 51,6

40 — 36,6

20

0 —

PF RP BP GH VT SF RE MH

B Without AP (n = 70) B With AP (n = 140)

Fig. 5. QOL indicators in the acute stroke period in patients undergoing different types of rehabilitation
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Understanding factors that affect QOL in stroke patients
can help to predict the success of rehabilitation programs and
improve their effectiveness. Discrepancies between our findings
and data produced by other studies necessitates further research.

years, men, patients with VB strokes and those who undergo
rehabilitation complemented with acupuncture in the acute
stroke period and continue rehabilitation in specialized inpatient
facilities.
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