
 

POSTURAL BALANCE, ANXIETY 

AND MOTOR FUNCTION AFTER 

STROKE, AT VERY EARLY 

SUPPORTED DISCHARGE WITH 

CONTINUED REHABILITATION 

LENA RAFSTEN 

 

Department of Clinical Neuroscience 
Institute of Neuroscience and Physi-
ology 
Sahlgrenska Academy, University of 
Gothenburg 
 
Gothenburg, Sweden, 2020 



 

 
Cover illustration by Hanna Nilsson 
 
Postural balance, anxiety and motor function after stroke, at 
very early supported discharge with continued rehabilitation 
 
© 2020 Lena Rafsten 
 
lena.rafsten@neuro.gu.se 
 
ISBN 978-91-7833-968-6 (PRINT) 
ISBN 978-91-7833-969-3 (PDF) 
 
Printed in Gothenburg, Sweden 2020 
Printed by Stema Specialtryck AB 



 

 

 



 iv 

”Vill du gå på lina så titta inte ner, 
titta inte åt sidan. Blunda, ta ett steg” 
Peter Lemarc 
 
 
 
 
 



 

 



 

ABSTRACT 

The overall aim of this thesis was to investigate postural balance, 
anxiety and motor function the first year after stroke and whether 
postural balance, anxiety and motor function was different at the 
intervention of Very Early Supported Discharge (VESD) com-
pared to routine discharge during the first year post stroke.  
 
Methods. In paper I a systematic review and a meta-analysis was 
performed in order to study presence of anxiety after stroke.  
Papers II and IV included material from the GOTVED-study 
(Gothenburg Very Early Supported Discharge study), a random-
ised controlled study where 140 patients with stroke admitted to a 
stroke unit at Sahlgrenska University Hospital were consecutively 
included. Paper II investigated whether VESD affects the anxiety 
assessed with the Hospital Anxiety and Depression Scale (HADS) 
and the overall disability measured with the modified ranking scale 
(mRS) for the stroke patient compared with ordinary discharge rou-
tines.  
In paper III data from two different data sources was merged to 
investigate if there was any association between function in the af-
fected arm and postural balance. The dependent variables were 
Berg Balance Scale (BBS) and Timed Up and Go (TUG).  As inde-
pendent variable was Fugl-Meyer assessment-Upper extremity 
(FMA-UE) scale was used. In Paper IV the correlation between 
self-confidence in postural balance, observer assessed postural bal-
ance and anxiety during the first year after stroke was investigated. 
The impact of the intervention on the correlation was also exam-
ined. The self-confidence in postural balance was measured using 
the Fall Efficacy Scale (FES(S)). Postural balance was assessed with 
Berg Balance Scale (BBS) and Time Up and Go (TUG). Anxiety 
was assessed with HADS. Assessments were made 5 days after 
stroke onset, 1 day and 1 month after discharge, 3- and 12 months 
post stroke.  
 
Main results. The systematic review showed that the overall 
pooled prevalence of anxiety after stroke was 29.3 %. There was no 
difference in anxiety if you received VESD or ordinary rehabilita-
tion, but the VESD led to a faster improvement of overall disability 



 

compared to ordinary rehabilitation. The motor function in the af-
fected arm significantly correlated with the postural balance the 
first year post-stroke. There was a significant correlation between 
self-confidence in postural balance and observer assessed postural 
balance. Between anxiety and self-confidence in postural balance, 
there was only a small correlation.  
 
Conclusions and clinical implications. Anxiety is common after 
stroke with about a third of patients experiencing it in the first year. 
Since anxiety influence quality of life and is a predictor of depres-
sion, routine screening would be worth considering in the stroke 
care. VESD did not show any harm or unintendent effects, but on 
the contrary led to a faster improvement in overall disability. We 
therefore suggest that coordinated VESD for patients with mild to 
moderate stroke should be considered as part of the service from a 
stroke unit. The result that motor function in the affected arm as-
sociated with the postural balance in a late stage after stroke can be 
of clinical importance to be aware of in assessment and planning 
the rehabilitation of postural balance. Patients with mild stroke 
seemed able to assess their confidence in postural balance, involved 
in daily activity performance, in line with observer assessed postural 
balance. Assessment of self-confidence can provide important in-
formation useful in rehabilitation planning and support patients re-
garding physically active after discharge.  
 
Keywords: Stroke, Rehabilitation, Postural balance, Upper extrem-
ity, Motor function, Anxiety, Outcome, Physical therapy, Assess-
ment 

 



 



 

POPULÄRVETENSKAPLIG 

SAMMANFATTNING 

 
Stroke orsakad av propp eller blödning i hjärnan, är idag den största 
orsaken till nedsatt funktion bland vuxna och den tredje största 
dödsorsaken efter hjärtinfarkt och cancer. Ca 30 miljoner får en 
strokediagnos årligen världen över och varje år avlider sex och en 
halvmiljon människor på grund av stroke. Årligen så insjuknar ca 
25 000 personer av stroke i Sverige. En majoritet av de som över-
lever en stroke har en kombination av symptom som nedsatt funkt-
ion och känsel i ena kroppshalvan, nedsatt balans och påverkan på 
tal, minne och tankeförmåga. Detta kan leda till begränsningar i 
förmågan att utföra aktiviteter i det dagliga livet (ADL). Detta gör 
stroke till en av de vanligaste orsakerna till långvarigt nedsatt ADL-
förmåga. 
 
Det övergripandet syftet med denna avhandling var att studera ba-
lans, motorik och ångest under det första året efter stroke och att 
se om tidig understödd utskrivning med fortsatt rehabilitering i 
hemmet jämfört med ordinarie utskrivning och rehabilitering, på-
verkade balans, motorik och ångest. Avhandlingen omfattar fyra 
delstudier. Studie I är en artikelöversikt för att se hur vanligt det är 
med ångest efter stroke. I Studie II-IV ingår patienter från en 
stroke-enhet på Sahlgrenska Universitetssjukhuset. 
 
I Studie I gjordes en kartläggning över förekomsten av ångest hos 
personer som insjuknat i stroke. Resultatet visade att 29.3 % drab-
bades av ångest någon gång under det första året efter stroke.  
 
I Studie II undersöktes om det fanns någon skillnad i förekomsten 
av ångest och funktion beroende på om man fått tidig understödd 
utskrivning med fortsatt rehabilitering i hemmet eller om man fått 
sedvanlig rehabilitering efter stroke. Totalt ingick här 140 personer 
som hade insjuknat i stroke. Personerna blev slumpmässigt uppde-
lade i två grupper där den ena gruppen fick tidig understödd ut-
skrivning med fortsatt rehabilitering i hemmet och den andra 
gruppen fick sedvanlig rehabilitering. Man kunde inte se någon 



 x 

skillnad i förekomst av ångest beroende av vilken form av rehabili-
tering man fått. Efter tre månader så hade de som fått tidig under-
stödd utskrivning med fortsatt rehabilitering i hemmet mindre 
funktionsbortfall än de som fått sedvanlig rehabilitering, men efter 
1 år så var det ingen skillnad i funktion mellan de två grupperna.   
 
I Studie III undersöktes det om funktionen i den arm som blivit 
påverkad av stroken påverkade balansen. Resultatet visade att det 
fanns ett samband mellan vilken funktion man hade i den arm som 
blivit påverkad av stroken och balansen.  
 
I Studie IV undersöktes det om patienternas skattning av sin balans 
i olika aktiviteter överensstämde med den mätta balansen och/eller 
med ångesten under de första året efter stroke. Resultatet visade att 
det finns ett samband mellan hur patienten bedömer sin balans vid 
olika aktiviteter och den uppmätta balansen under det första året 
efter stroke. Sambandet var mindre precis efter insjuknandet och 
större ett år efter insjuknandet.  
 
Sammanfattningsvis så är ångest vanligt under det första året efter 
stroke. Eftersom ångest påverkar livskvaliteten betydligt och kan 
vara ett tecken på ökad risk för depression, bör man överväga att 
undersöka ångest när en patient kommer in efter att ha insjuknat i 
en stroke. Ingen nackdel kunde ses med tidig understödd utskriv-
ning med fortsatt rehabilitering i hemmet jämfört med vanlig reha-
bilitering efter stroke. Tidig understödd utskrivning med fortsatt 
rehabilitering i hemmet bör därför övervägas som ett alternativ vid 
rehabilitering efter stroke. Nedsatt funktion i armen kan vara för-
knippad med nedsatt balans i ett senare skede efter stroke. Detta 
kan vara av klinisk betydelse och ytterligare forskning bör göras för 
att undersöka förekomst i det akuta stadiet. Det finns ett samband 
mellan självskattad balans och observatör mätt balans, vilket tolkas 
som att majoriteten av patienter med stroke, verkar ha en realistisk 
insikt om sin balans.  
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IN TR ODUC TION 1 

INTRODUCTION 

The worldwide burden of stroke is growing and today one in four peo-
ple will have a stroke in their lifetime (51). This makes stroke the sec-
ond most common cause of death and the third most common cause 
of disability worldwide (52). Although the total incidence of stroke is 
decreasing in most parts of the world, the disability adjusted life years 
(DALYs) are increasing (53). Of those surviving a stroke a majority, 
experience a combination of loss of muscle strength, sensation, pos-
tural balance, cognition, and emotion, which may lead to restrictions in 
their ability to perform activities of daily living (ADL). The increased 
use of thrombolysis and thrombectomy together with increased pri-
mary and secondary prevention has led to fewer massive strokes and 
more mild to moderate strokes (54). This allows patients to be dis-
charged earlier from the hospital, sometimes so quickly that neither the 
rehab staff nor the patient may be able to catch discrete symptoms.  
 
Early initiation of rehabilitation according to specific rehabilitation 
programs are crucial for optimizing the outcome after stroke. The three 
major principles of recovery that are used in the rehabilitation process 
are adaptation, restitution, and neuroplasticity. Based on these princi-
ples, there are several different forms and methods of rehabilitation 
that improve the conditions for rehabilitation(55). There are different 
rehabilitation options after hospital, such as in hospital rehabilitation 
in a rehabilitation clinic, early supported discharge with continued re-
habilitation from a multidisciplinary stroke team, rehabilitation in pri-
mary care and municipal rehabilitation. However, it is of utmost 
importance to start rehabilitation early in the stroke unit (56-58).  
 
The discharge process following stroke has identified a need for new 
and more efficient services (59),  and one service that is suggested to 
be more effective in the discharge following stroke is Early Supported 
Discharge (ESD) (60-62). Since stroke is complex, more knowledge is 
needed about factors that can affect rehabilitation. Such a factor may 
be time for discharge and the continued rehabilitation thereafter. 



 

2 L E N A R A FS TE N   

Stroke 

According to the World Health Organization (WHO) stroke is defined 
as: 
 “Rapidly developing clinical signs of focal disturbance of cerebral 
function lasting more than 24 hours or leading to death with no appar-
ent cause other than that of vascular origin” (63) 
which originates from the 1976 publication by Hatano et al (64).  How-
ever, over the years it has been noted that "silent" strokes are more 
common than clinically manifest strokes (65), and therefore it has been 
necessary to update the definition (66). In this thesis the WHO defini-
tion of stroke is used and will include ischemic and intra cerebral hem-
orrhage, but not subarachnoid hemorrhage.  
  
Worldwide the estimated events of stroke incidence is about 14-15 mil-
lion people every year (53, 67). In Sweden about 20-25 000 people are 
diagnosed with stroke every year (68).  With almost a million hospital 
days per year, stroke is the somatic illness in need for most hospital 
days per year in Sweden (68, 69). About 100 000 people with residual 
symptoms after stroke live in Sweden and of these at least 20 000 re-
quire some assistance in their activities of daily living (70). 
The stroke incidence in Sweden peaked in the late 90s and rates are 
now declining, particularly among the elderly. The main causes of in-
creased numbers of stroke survivors are likely to be improved stroke 
care, aging, and growth of the population combined with the increased 
prevalence of many stroke risk factors that are modifiable (71).  
 
The most important part after stroke, of course, is the recovery. The 
recovery process is complex including spontaneous, relearning and 
compensation processes (72, 73), which are dependent on many factors 
such as the size of the injury, the location, and the person affected (74). 
However, many other factors may influence the degree of recovery. 
The main part of recovery takes place early after stroke, but even if it 
slows down, functional recovery can be found several years after stroke 
(75, 76). Time to acute treatment such as thrombolysis and throm-
bectomy is an important factor, which determines the size of the dam-
age and therefore also the condition for the recovery. For every minute 
of delay an average of two million neurons are lost (77). Generally, early 
start of rehabilitation is recommended to achieve better recovery after 
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stroke (58), but the optimal timing to begin rehabilitation is not yet 
known (78).  

Organization of stroke care in Sweden  

Since the end of the 20th century stroke units have been developed, 
recommended and built up in emergency stroke care (79, 80). In the 
acute phase the Swedish National Stroke Guidelines recommend care 
at a stroke unit for everyone suffering from a stroke (81). In recent 
decades, the number of stroke units in Sweden has increased continu-
ously and today about 92% of persons with stroke receive care at a 
stroke unit in the acute stage (68). In Sweden, about 77% are dis-
charged to their own accommodation, while 22 % are discharged to 
nursing homes (68). If you are in need of continued rehabilitation you 
can be referred to different kinds of rehabilitation. In Sweden about 
60% of the patients who are discharged to their own accommodation 
are referred to continued rehabilitation such as early supported dis-
charge, primary care, day rehabilitation or municipal rehabilitation (68).    

 
Stroke rehabilitation 

The aim with stroke rehabilitation is to reduce impairments, encourage 
and support activity, participation and independence. According to the 
WHO the definition of rehabilitation is: A highly person-centred set of inter-
ventions needed when a person is experiencing or is likely to experience limitations 
in everyday functioning due to ageing or a health condition, including chronic diseases 
or disorders, injuries or traumas (82). Even though we have an effective 
emergency medical stroke treatment, a large part of the post-stroke 
care is relying on rehabilitation interventions.   
 
There are many different specific interventions in stroke rehabilitation. 
However, the organization of the stroke care seems to have the largest 
impact for the whole stroke population. The evidence supports reha-
bilitation in well-coordinated multidisciplinary stroke units or by 
providing early supported provision of multidisciplinary discharge 
teams (83). The International Classification of Functioning and Health 
(ICF) is paramount in these settings, giving the patient’s condition a 



 

4 L E N A R A FS TE N   

broader context with the consequences for activity, participation, per-
sonal and contextual factors in addition to the consequences of the 
stroke itself (84).  
 
The majority of the early rehabilitation often takes place in compre-
hensive stroke units or at stroke rehabilitation departments.  A key 
component of those units seem to be the presence of a coordinated 
multidisciplinary stroke team, often comprising a medical nurse, phys-
iotherapist, occupational therapist, speech therapist and sometimes a 
social worker and a neuropsychologist. Rehabilitation with a multidis-
ciplinary team results in long-term reduction of death, length of hospi-
tal stay and dependency compared with conventional care (85). It has 
also been reported that more person-centered decisions are being made 
(86), and the staff experience increased work satisfaction (87).  
 
Physiotherapy has a central role in rehabilitation (88). The definition of 
physiotherapy according to the  World Physiotherapy (WCPT) is: “To 
provide services to individuals and population that develop, maintain and restore 
peoples maximum movement and functional ability”  (89). Physiotherapy plays 
an important role in rehabilitation, as it can prevent a number of com-
plications and reduce disability (90). Most of the ESD teams are multi-
disciplinary teams. In those teams, the physiotherapist plays an 
important role. The evidence for physiotherapeutic rehabilitation in the 
home setting, ESD, depends on the rehabilitation intervention (72, 91). 

Person-centred care 

A person-centred care is something that has been raised and researched 
during the last fifteen years and a shift to more person-centered care is 
taking place in Sweden. In an inquiry in 2013, the investigators state 
that the patient still has a weak position in the care system, and in 2018 
the Swedish Agency for Health and Care Analysis published a report 
concluding that person-centred care and nursing can and must be de-
veloped in the Swedish health care context. The cornerstones of a per-
son-centred approach is the patient story, the partnership and the 
documentation (92). There have been some studies on physiotherapy 
that explore concepts in person-centered care and suggest factors that 
may constitute barriers or facilitators in terms of its implementation in 
stroke care, for example the importance of goal setting, commitment 
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and self-management (93). Even though physiotherapists seem to be 
struggling with the incorporation of person-centred care principles 
(94), person-centred physiotherapy has successfully been used in stud-
ies that examined physical activity (95) and resistance exercise(96). In 
the rehabilitation process, goal formulation is important and clearly as-
sociated with person centering.   

Early supported discharge 

Conventionally stroke rehabilitation in recent decades has been pro-
vided in hospital. Often first in an acute ward followed by inpatient 
rehabilitation at a rehabilitation clinic, and finally rehabilitation in pri-
mary care or in the municipality. This care accounts for much of the 
substantial economic cost (97, 98).  In Sweden readmission within first 
year post stroke around 6 % (99). Studies of home care visits carried 
out by a geriatric team have shown a significant reduction of readmis-
sion (100, 101). Reperfusion therapies have contributed to a change in 
the stroke population with fewer massive strokes and more mild-to-
moderate strokes (54) resulting in a need for developing novel inter-
ventions that target specific patient subgroups. Early Supported Dis-
charge (ESD) is a service that is suggested to be more effective after 
discharge following stroke giving a reduction in the length of hospital 
stay, an estimated lower cost, and increasing extended ADL scores (62). 
ESD suggested to improve the partnership between the patient and the 
therapist, getting a more motivated patient by focusing on more realis-
tic rehabilitation goals, in a more relevant context where the patient 
should live and manage himself in the future. This makes ESD a more 
person-centered rehabilitation approach.  
 
ESD was introduced in stroke rehabilitation between 1990-2000. The 
first study was conducted in London and published in 1997 (102). In 
this study, the authors concluded that ESD with a community rehabil-
itation team was feasible and as effective as conventional care and had 
a significant reduction in hospital bed usage. During the last decades 
several studies investigating ESD after stroke have been published. The 
results have been positive and encouraging. In 1998, a trial in Sweden 
was published (103) with follow-up evaluations after 3, 6 and 12 
months (104, 105). They found no difference in patient outcome com-
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pared to routine rehabilitation but the length of hospital stay was sig-
nificantly reduced. In a systematic review in 2017 with 17 included 
studies the meta-analysis concluded that ESD for a group of selected 
patients with stroke reduced the length of hospital stay and was likely 
to make the patients more independent and living at home 6 months 
after discharge (62). No apparent adverse effects were seen and they 
concluded that ESD seems to be a good alternative as a part of the 
stroke care system.  
 
Today ESD is recommended in the Swedish National Guidelines as a 
standard alternative rehabilitation option (70).  Despite this, ESD is not 
fully implemented in the Swedish stroke care and it is unclear how 
many hospitals in Sweden can offer this form of rehabilitation. 
 

ICF- Classification of functional states, disabilities 
and health  

To make it possible to describe and classify a person’s functional state, 
disability and health WHO adopted a bio-psycho-social model of ICF 
in 2001 (84) (Fig1). The ICF focuses on human functioning and pro-
vides a unified, standardized language and a framework to capture how 
people with a health condition function in their daily life. It can be used 
to indicate function or disability on three different domains.   
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The non-hierarchical framework of the ICF can be used to decide ap-
propriate assessment when planning treatment, for goal setting and 
evaluation of the treatment, in communication between healthcare pro-
fessionals and for the persons self-evaluations (106). Since the different 
domain in ICF represent different aspects of functioning, assessments 
on each domain are recommended in order to fully understand the im-
pact of disability.   
 

Motor function 

Motor control is defined as the ability to regulate or direct the mecha-
nisms essential to movement (107), and is a prerequisite for motor 
function. Since movement is fundamental to ability to eat, walk and to 
communicate it is a critical aspect of life. Motor control is described as 
part of a conceptual model that through interaction with other compo-
nents affects the postural balance (107). The control of the movements 
arise from interaction between the individual, the task and the environ-
ment and is dependent on several different factors such as the individ-
ual action, perception, cognition, the tasks mobility, stability and 
manipulation demands and the environment´s regulatory factors (e.g. 
size, shape, weight of the object) and non regulatory factors (back-
ground noise, other distractions) (107). There are several theories of 
motor control such as reflex, hierarchical theory and systems and many 
people have been working on developing an integrated theory of motor 
control. The most common used theory today is the systems theory. 
According to this theory, movement arises from the interaction of mul-
tiple processes. According to ICF motor control involves voluntary 
isolated or compound movements, coordination of voluntary move-
ments, functions for loading arms or legs, right-left coordination, eye-
hand coordination and eye-foot coordination (108). 

Motor function after stroke 

Motor impairment is one of the most common symptoms after stroke.  
It restricts functions in the patients muscle movement or mobility (73). 
The symptoms have increased severity in the first few days after the 
stroke, and most of the recovering occurs in the near future after the 
injury (109). The majority of the motor function improvement occurs 
within the first three month’s post-stroke (110, 111). Several factors 
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can affect the outcomes of motor function after stroke, both endoge-
nous and exogenous. In addition, preinjury and post injury influence 
the extent of the damage (107). The recovery of motor function, also 
mentioned as motor learning, refers to the ability to perform move-
ments under voluntary control in the same way as before the stroke. It 
includes both previously learned and re-learning of movement (107). 
Traditional neurorehabilitation in physiotherapy focuses on recovery 
of motor function, and is a combination of recovery and compensation 
(112).   
 
Observations in healthy individuals show that motor skills are largely 
dependent on intensity and quality of the training. Most patients expe-
rience some degree of spontaneous recovery, but it is often incomplete 
and is dependent of the combinations of the neurological functions 
(113). However, to achieve best possible function, active rehabilitation 
is also required. Preferably, it starts within a few days after stroke(58) .  

Rehabilitation of motor function 

Physiotherapy is considered to be an important discipline in stroke re-
habilitation (72). It is considered to improve functional motor recovery 
at cellular and molecular levels (114), and improves the activation of 
affected muscles during exercise (114). Early and intensive intervention 
in not always the best (107, 115). It appears that if the intervention is 
to have a positive effect on recovery of motor function, the patient 
must actively participate (116). Recommendations are made to improve 
and restore motor function by focusing on high-intensity, repetitive 
task-specific practise with feedback on performance (73). Task-specific 
training is defined as training or therapy where the patients practise 
context-specific motor tasks and receive some form of feedback (117). 
It focuses on training of functional tasks rather than reducing impair-
ment, such as with muscle strengthening (118). There is strong evi-
dence that task-oriented rehabilitation results in better outcomes on 
functional abilities (76). In conclusion, several factors such as time of 
delivery, dosage, severity of baseline impairment and the patient’s his-
tory are likely to influence the effects of the rehabilitation. Sensory in-
put plays a crucial role in rehabilitation of motor function and should 
therefore be highlighted in the rehabilitation (119). The heterogeneity 
in stroke has led to development of many different forms of therapies 
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which are based on neuroplasticity, such as for example constraint-in-
duced movement therapy, body weight-supported treadmill training 
and training with robot devices (120). However, it is difficult to come 
to any consensus that any method would be better than another, but 
there is an agreement that rehabilitation should be task oriented and 
repetitive (121).  

 
Postural balance  

There are several different synonyms for the term balance such as pos-
tural control, postural balance and vestibular functions, but there 
seems to be no consensus on what term to use.  
 
Newton’s First Law says that postural balance is the state of an object 
when the forces or movements acting upon it are zero (122). Shumway-
Cook and Woollacott define postural balance as the ability to control 
the body position in space emerging from a complex interaction of 
musculoskeletal  and neuronal systems (107).  It is an interaction be-
tween the individual, the activity and the environment (107). There are 
many different aspects of postural balance such as for example steady 
state balance, formerly called static balance, reactive balance and pro-
active also called anticipatory balance. In the ICF browser (108) “ves-
tibular functions” and “ vestibular function of balance” shows up when 
searching for the term balance. When searching for postural balance 
the definition that appears is “involuntary movement reaction func-
tions”. When searching for the terms postural control and vestibular 
control there is no definition at all in the ICF browser.  
Throughout this dissertation the term “postural balance” has been 
used according to the National Center for Biotechnology Information 
(NCBI) (123). 

Postural balance after stroke 

Impaired postural balance is one of the most common symptoms after 
stroke, a common cause of falling (124-126), and a limitation in the 
recovery of gait and independence (127, 128). In spite of the fact that 
the majority of the patients after stroke regain independent standing 
postural balance capacity (129), an asymmetry and increased postural 
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sway often remain, as well as a reduced ability to voluntarily hold posi-
tion in external disorders (130). Seventy % of stroke survivors living at 
home reported having fallen within the first year after a stroke (131). 
Walking in one’s home and community is a common training activity 
for people post stroke (132). Since postural balance plays an important 
role in community walking (133, 134), impairment can lead to a lower 
level of activity and participation (135, 136). It is recommended in the 
Swedish national guidelines that postural balance should be examined 
within the first 24 hours after the onset of stroke (81). As with other 
symptoms after stroke, some degree of recovery of the postural balance 
may occur spontaneously.  

Rehabilitation of postural balance  

Postural balance is an important determinant of activities of daily living 
and therefore a strong predictor of functional recovery and walking 
capacity (137, 138). There are many different rehabilitation methods, 
based on theories and knowledge of motor recovery and brain neuro-
plasticity (114), which are used to improve postural balance and walk-
ing ability after stroke. A systematic review from 2019 notes in their 
survey that mixed training by a physiotherapist shows a significant ben-
efit when it comes to training of the postural balance (139). Training 
of postural balance and gait is recommended to avoid fall accidents at 
an early stage after stroke according to The Swedish National Board of 
Health and Welfares National Guidelines for Stroke (81). There are 
many causes of impaired postural balance after stroke. Many treatment 
strategies include postural balance training. The treatment strategy cho-
sen depends on the symptoms after stroke and how these affect the 
postural balance. It is suggested that exercise therapy, repetitive task 
training, physical fitness training, virtual reality training and use of un-
stable support surface may be beneficial for people with impaired pos-
tural balance following a stroke, but the evidence is limited (139). 
Common physiotherapeutic exercises in postural balance impairment 
are dropout step on the floor and use of unstable support surface, gait 
practice, exercise training and repetitive task training. Several studies 
state that no evidence is available to prove the superiority of any ap-
proach in overall terms, but most of the physiotherapeutic training is 
repetitive and task-oriented in its nature, and can therefore lead to gen-
eral improvement regardless of the type of training (140, 141).  
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Self-efficacy 

Self-efficacy is defined as a person’s perception of their ability to per-
form various activities (142). People with low self-efficacy for a partic-
ular activity will tend to avoid that activity, while those with high self-
efficacy will approach the task with confidence (143). According to 
Bandura et al there are four main sources of self-efficacy: mastery ex-
periences, vicarious experiences, verbal persuasions and psychological 
feedback (142). In the ICF model, self-efficacy is a personal factor that 
may have a positive or negative impact on the person's general health. 
It is therefore a strong reason for measuring and evaluating self-effi-
cacy in stroke rehabilitation. In this thesis, self-efficacy is equal with 
one´s confidence in postural balance. Postural balance self-efficacy is 
linked to postural balance, motor function, physical function and per-
ceived health status (144).    

Self-efficacy after stroke 

The belief in self-confidence can have a great impact on the patient’s 
motivation after stroke. An accomplishment of a small goal can result 
in gained confidence in postural balance after stroke (145).  Several 
studies has shown a relationship between self-confidence in postural 
balance, activity and participation after stroke (144, 146-148). Improve-
ment has been shown in self-assessed postural balance, initially im-
paired after stroke, during rehabilitation in outpatient care (40, 149). 
The improvement has proven to be associated with improved postural 
balance, motor skills and walking ability (40, 149). Jones and Riazi con-
clude in their review (150) that there is some evidence that self-efficacy 
influences the outcome post stroke. However, most rehabilitation is 
carried out in hospitals where risks are understandably kept to a mini-
mum, and this results in reduced opportunities for own exercise and 
experiments. At the same time, access to continued specialist rehabili-
tation in the community is severely limited, an environment that usually 
is more suitable for facilitating self-management strategies (150).  Self-
efficacy in postural balance has shown to be a predictor of ADL per-
formance at least 10 months post stroke (149). 
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Rehabilitation of self-efficacy 

Self-efficacy enhancing interventions may have a positive influence on 
the mobility, ADL, depression and health related quality of life 
(HRQL) for people post stroke. To improve self-efficacy, you must 
train the elements that are affected by the self-efficacy. If you want to 
improve the self-efficacy in postural balance, the intervention should 
be focused on the postural balance (151) and if you want to improve 
the ADL, you should focus the intervention on ADL. Self-efficacy has 
shown to be positively associated with a more frequent use of active 
coping strategies and positive reframing (144, 152), something that one 
should also focus on when rehabilitating after a stroke to obtain in-
creased self-efficacy. In stroke rehabilitation, the physical therapist in-
troduces the patient gradually towards more challenging activities. In 
addition, by empowering the patient in for example the goalsetting pro-
cess and the activities the patient can achieve higher self-efficacy. In-
corporation of assessment of self-efficacy can increase the evaluation 
of the physiotherapeutic rehabilitation. 
  

Anxiety 

Anxiety is one of the major groups of disorders seen in medicine (153), 
and one of the most common mental health problem worldwide (154).  
It was identified as a disorder even before Christ. In the late 19th and 
early 20th century, anxiety was a key component of various new diag-
nostic categories, from neurasthenia to neuroses. Many common 
symptoms were categorized under anxiety, ranging from general ma-
laise, neuralgic pains, hysteria and hypochondriasis, to symptoms of 
anxiety and chronic depression (155). Today anxiety is classified as a 
disorder when the symptoms of anxiety are disproportionate and inter-
fere with functioning. The Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV) classifies anxiety disorders as a collection of indi-
vidual syndromes (156) .The original five anxiety disorders are well 
known: Phobic Disorder, Generalized Anxiety Disorder (GAD), Social 
Anxiety Disorder (SAD), Obsessive Compulsive Disorder (OCD), and 
Posttraumatic Stress Disorder (PTSD), but the most common diagno-
ses are phobic and generalized anxiety. Different anxiety disorders have 
shown different course trajectories (157, 158). Generally, anxiety dis-
orders are regarded as “chronic” or as fluctuating disorders. Anxiety 
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disorders have a recovery rate and a relatively high recurrence proba-
bility (157, 159).  At the different subtypes, the severity of symptoms 
or the appearance of a particular dimension of symptoms can provide 
important information about the prognosis. Patients with panic disor-
der without agoraphobia are more likely to recover than those with 
panic disorder with agoraphobia, generalized anxiety or social phobia 
(157).  

Anxiety after stroke 

Anxiety is a common symptom post stroke affecting every forth of the 
patients during the first year after stroke (160). This can affect stroke 
rehabilitation and prevent the patient from resuming normal activities. 
It seems as if the likelihood of developing anxiety after stroke increases 
in younger people, females and in those with a history of anxiety or 
depression (161, 162). Despite so, frequent anxiety receives less atten-
tion compared to other psychological symptoms after stroke (160, 163, 
164). In this thesis, the purpose was not to diagnose anxiety but to map 
out the presence of anxiety disorders.  

Rehabilitation of anxiety  

Since there are different forms of anxiety, there is no definitive evi-
dence for treatment approaches for anxiety after stroke. Different 
forms needs different treatments such as medications, Cognitive Be-
haviour Therapy (CBT) or other therapy techniques. Different physio-
therapy treatments such as for example physical activity (165), have 
shown to have an impact on physical disorders such as anxiety (166, 
167). Since anxiety can cause reduced quality of life, which can affect 
the rehabilitation process (168, 169), further trials are required to assess 
different interventions for anxiety treatment after stroke (170, 171) 
 

 
Outcome measurements 

The selection of appropriate outcome measures is a critical step in de-
signing valid and useful clinical trials, as it has a big impact on the in-
terpretation and conclusion of the study results. Different instruments 
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may capture different aspects and may not be equal for all people (172). 
Because of the heterogeneity of the patients, outcome measurement in 
stroke is difficult. If clinically meaningful interpretations are to be made 
from a study, it is very important that the scales used are reliable, valid, 
measure what they are intended to measure and responsive to be able 
to evaluate meaningful change over time (172). The feasibility is im-
portant, not at least in studies like this where most assessments are 
made in the participants’ homes. Guidelines are proposed to select the 
best outcomes to evaluate the focus on the intervention of the study. 
The ICF is suggested to be such a guideline, that provide a multidimen-
sional framework for health and disability suited to classify of outcome 
instruments (84, 173).  For example, the Fugl-Meyer Assessment scale 
(FMA) is recommended as an instrument of body function that is 
widely used with good interpretability, acceptability and feasibility 
(174).   
 

Lack of knowledge/research gap 

Early Supported Discharge (ESD) has been studied and implemented 
over the last 10-15 years. The intervention of ESD has shown to have 
advantages compared with in-hospital rehabilitation. Complications of 
hospitalization are avoided, the patient is given a chance to focus on 
more realistic rehabilitation goals, and the rehabilitation is provided in 
a more relevant environment which can encourage a more focused self-
directed recovery (175). The ESD also provides higher levels of therapy 
support over the whole patient journey among others. In general, it can 
be stated that ESD has a more person-centered rehabilitation ap-
proach, something that the Swedish healthcare today is required to 
work according to. A reduction of 8 days in the length of hospital stay 
was found for those patients who received ESD (175). The length of 
hospital stay has decreased among all patients with stroke and thereby 
the group receiving ESD today have an even shorter hospital stay, 
which make it important to study very early supported discharge 
(VESD). Knowledge regarding the patient’s perspectives and perfor-
mance needs to be updated. Is it possible to shorten the days of hospi-
tal stay even more and how does it affect the patients receiving ESD? 
Such a shortening of days of hospital stay can reduce and be a way to 
manage rising demands of number of hospital beds. If VESD shows 
to be a safe way of discharge it can have several advantages for both 
the patient and the hospital.  
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The fact that the motor function in the lower extremity affects the pos-
tural balance has been shown in several studies (176, 177) , but the 
upper extremities’ impact on the postural balance after stroke has not 
been researched previously. Today's improvements in primary preven-
tion and the increase in recanalizing therapy have led to fewer patients 
having severe strokes. Many are independent walkers with discreet 
symptoms. Perhaps they only have a discreetly impaired motor func-
tion in the arm, and how does that associate with the postural balance 
after stroke? When examining such a patient, it can be of great im-
portance to be aware that impaired motor function in the arm can af-
fect the postural balance. This knowledge can reduce the number of 
fall incidents after stroke.  
 
That self-efficacy in postural balance is associated with observer as-
sessed postural balance has been shown (148), but what happens with 
that association over time? Anxiety is a common symptom post stroke, 
but how anxiety relate to the self-perceived postural balance and the 
observer assessed postural balance has been studied very little. If there 
is an association between self-efficacy in postural balance, observer as-
sessed postural balance and anxiety, it can be of great importance in 
the rehabilitation process after stroke. How VESD impacts the self-
efficacy in postural balance is yet unknown. The assessment of self-
efficacy in postural balance can perhaps guide the patient and the re-
habilitation team in the formulation of goals and provide a safer reha-
bilitation.  
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AIM 

The overall aim of this thesis was to analyse postural  balance, anxiety 
and motor function the first year after stroke. 
 

The specific aims were 

I. To update evidence about the presence of anxiety during the 

first year after stroke. The second aim was to perform meta-

analyses on those studies that have used HADS as assessment 

of anxiety after stroke during the first year after stroke. 

 

II. To investigate whether very early supported discharge (VESD) 

with continued rehabilitation from a multiproffesional team af-

fects the level of anxiety. A second aim was to evaluate whether 

VESD is useful for stroke patients in need of ongoing individ-

ualized rehabilitation at home due to motor and/or cognitive 

impairment 

 

III. To explore if there is any association between arm motor func-

tion and postural balance in a late stage after stroke 

 

IV. To investigate the association between patients self-rated pos-

tural balance, measured postural balance and anxiety during the 

first year after stroke. A second aim was to investigate if the 

intervention of very early supported discharge gives the stroke 

patient better insight into their capacity for postural balance 

compared to a control group. 
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METHODS  

This thesis comprises four studies. Paper I is a systematic review with 
a meta-analysis. Papers II and IV are randomised controlled longitudi-
nal studies and paper III is a cross sectional study. The three quantita-
tive studies are all part of the Gothenburg Very Early Supported 
Discharge study (GOTVED).  

Study population 

The summary and clinical characteristics of the participants are pre-
sented in Table 1.  
 
Table 1. Demographic data and clinical characteristics of the participants in all four pa-
pers.  

Paper I II III IV 

Patients, n 13756 140 121 140 

Age, years, mean (SD) 52-79 74.1 (11.8) 70.4 (12.3) 74.1 (11.8) 
Males, % 

Female, % 

- 

- 

62 

38 

60 

40 

62 

38 
Ischemic stroke, % 

Hemorrhagic stroke, % 

- 93 

7 

89.2 

10.7 

93 

7 
Stroke severity 

NIHSS, md (IQR) 

 

- 

 

3 (1-5) 

-  

3 (1-5(16)) 
BI, md (IQR)  80 (65-90) - 80 (65-90) 

mRs, md (IQR) - 2 (2-3) - 2 (2-3) 
FMA-UE, md (IQR) 

FMA-LE, md (IQR) 

-  65 (58.5–66) 

34 (30-34) 

 

BBS, md (IQR) - 49 (38-53) 52 (46-55) 49 (38-53) 

TUG, sec, md (IQR) - 14.6 
(11.4–21.9) 

11 
(9-14.6) 

14.6 
(11.4–21.9) 

FES(S), md (IQR) - - - 97  
(69.3–122.8) 

HADS-A, md (IQR) - 4 (1-8) - 4 (1-8) 
 
Abbreviations: BBS, Berg Balance Scale; BI, Barthel Index; FES(S), Fall Efficacy Scale-Swe-
dish version; FMA-LE, Fugl-Meyer Assessment scale-Lower extremity; FMA-UE, Fugl-

Meyer assessment scale Upper extremity;  HADS-A, Hospital Anxiety and Depression Scale-

Anxiety subscale; NIHSS, National Institute Health Stroke Scale; TUG, Timed Up 

and Go 
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The 37 included studies in the systematic review (Paper I) included to-
gether 13 756 patients with stroke. The subjects in Papers II and IV 
were the same and comprised 140 patients. All patients admitted to the 
stroke Unit at Sahlgrenska University Hospital were consecutively 
screened. The participants had a confirmed stroke according to the 
World Health Organization (WHO) criteria (63), were ≥18 years old 
and living within 30 min by car of the stroke unit. In Paper III data was 
retrieved from two different data sources, GOTVED and a project by 
Carvalho et al. (all of data has not been previously published), and 
merged into one dataset for analysis. In total data from 121 participants 
were included in this study, 89 from GOTVED and 32 from the study 
by Carvalho et al. The inclusion criteria in the project by Carvalho et 
al. were; community-dwelling, between 50-70 years of age, at least 6 
months post-stroke and ability to walk in the community for at least 5 
minutes without personal assistance.   
  

Study designs and procedures 

In Paper I a systematic review and several meta-analyses were con-
ducted. Electronic searches were done in six databases in 2015 and re-
peated in 2016. A combination of MeSH terms and key words were 
used. To narrow the search some search limitations were used. A li-
brarian independent of the study performed the electronic search.  One 
reviewer screened and identified studies against the inclusion criteria. 
A second reviewer conducted a random check of titles and abstracts to 
check the reliability of the initial screening. The final inclusions were 
performed independently by the 2 reviewers. 
 
The GOTVED study (Paper II) was a randomised controlled study 
where the participants were randomized to VESD or to ordinary dis-
charge routines. The primary outcome was anxiety assessed with 
HADS-A. The secondary outcome was overall disability assessed with 
mRS. The assessments were performed by a blinded and trained re-
searcher not working at the stroke unit at the time for the study. As-
sessments were made 5 days post-stroke (baseline), 3- and 12 months 
post-stroke (Fig. 2). Intention to treat analyses were used, and for miss-
ing observations, the “last value carried forward” was used. Occupa-
tional therapists working at the stroke unit performed the screening for 
inclusion. The randomization procedure was stratified with a 1:1 allo-
cation. A block randomization model was applied. The allocation was 
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performed by a person not otherwise involved in the study. The re-
search coordinator opened an envelope after inclusion, and then the 
blinded assessor and the nurse in the stroke team were informed of the 
inclusion. The patients in the intervention group underwent continued 
rehabilitation in their homes 1-4 times a week during up to 4 weeks 
with a multidisciplinary team from the stroke care unit. A person-cen-
tred intervention was approached, where a goal setting meeting was 
held before discharge and the patient was asked to formulate his or her 
goals based on the Canadian Occupational Performance Measure 
(COPM)(178). These goals guided the focus of the rehabilitation.  
 
The patients randomised to the control group were discharged accord-
ing to usual routines of the stroke unit. They had no goal setting meet-
ing and they were not followed up by any multidisciplinary team. If 
they had a continuing rehabilitation need at discharge, they were re-
ferred to primary care rehab or municipal rehab. To investigate 
whether and what rehabilitation the control group received after dis-
charge from the hospital, data from the Västra Götaland care database 
(VEGA) was used. 
 
In paper III a cross sectional study was performed to examine if arm 
function was associated with observer assessed postural balance. In this 
study, data from two different sources were merged.  
 

 
  
Figure 2. Description of the assessment points in this thesis.                                                          
Abbreviations: BBS, Berg Balance Scale; BI, Barthel Index; d, day; FES(S), Fall Efficacy Scale-Swedish 
version; FMA, Fugl-Meyer Assessment scale; FMA-UE, Fugl-Meyer assessment scale Upper extremity;  

HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; MoCA, Montreal Cognetive Assess-
ment scale; mRS, modified Rankin Scale;  m, months; NIHSS, National Institute Health Stroke Scale; 

TUG, Timed Up and Go 
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In Paper IV, a longitudinal study, the GOTVED material was analysed 
to investigate if self-perceived postural balance was associated with ob-
server assessed postural balance and anxiety during the first year efter 
stroke. Assessments were made 5 days post-stroke (baseline), first day 
at home, 1 month after discharge, 3- and 12 months post-stroke (Fig. 
2). The study also examined whether the intervention of VESD af-
fected any correlations between self-perceived postural balance, ob-
server assessed postural balance and anxiety during the first year post-
stroke. Table 2 gives a summary of the different study designs.  
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Methodological quality, registration and protocol 

The systematic review (Paper I) was conducted and reported following 
the Preferred Reporting Items for Systematic Reviews and Meta-anal-
ysis (PRISMA) guidelines(179). The study quality and potential risk for 
bias was assessed with the Swedish Agency for Health and Technology 
assessment of Social Service (SBU) checklist for assessment of study 
quality in observational studies (180).  
 
The randomized controlled study was registered at Clinical Trials.gov 
(NCT01622205) and the study protocol was published in the BMC 
Neurology (181). A power calculation was performed based on the 
level of HADS-A. With a power of 80% and a p-value of 0.05 a sample 
size of at least 44 per group were needed to detect a 4-point difference 
(182, 183).  
 
The CONSORT guidelines (184) were followed in the design of the 
randomized controlled study (Paper II) and in the longitudinal trial (Pa-
per IV). The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statements for observational studies was fol-
lowed in the design of the cross sectional study (Paper III).  

 
Outcome measures 

The outcome measures used in this thesis are listed in Table 3. The 
outcomes are sorted according to ICF (84). A summary of the charac-
teristics and properties of the measurements are provided in Table 4.  

Body functions 

Stroke severity 

The stroke related neurological deficit was assessed with the National 
Institute of Health Stroke Scale (NIHSS) upon enrolment in the stroke 
unit. NIHSS is a widely used assessment tool used in many large clinical 
stroke trials to document baseline and outcome severity (8, 9, 26).  The 
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score ranges from 0 to 42 with a lower score representing a better neu-
rological function (185). The NIHSS is considered to be one of the 
most reliable and valid instruments of clinical measurement in stroke 
(9, 25, 27).  
 
 

Table 3. An overview of outcomes used in this thesis, categorised according to ICF  

Cognitive function 

Cognitive function was assessed with the Montreal Cognitive Assess-
ment (MoCA) scale (5). MoCA is a screening tool developed to assess 
mild cognitive impairments. It can be divided into 6 different domains, 
and it ranges from 0 to 30 where a higher score represents a better 

Name Description             Paper  

I II III IV 
Body functions and structures 
FMA Sensorimotor function     

HADS-A Anxiety symptoms     
MoCA Cognitive function     
NIHSS Neurological outcome     
Activities 
BBS Steady state postural 

balance  
    

BI Activity in daily life     

FES(S) Self-perceived postural 
balance  

    

TUG Mobility and dynamic 
postural balance 

    

Personal factors 
Age      
Gender      

Abbreviations: BBS, Berg Balance Scale; BI, Barthel Index; FES(S), Fall Efficacy Scale(Swe-
dish version); FMA, Fugle-Meyer Assessment scale; HADS-A, Hospital Anxiety and Depres-

sion Scale- Anxiety sub scale; MoCA, Montreal Cognition Assessment scale, NIHSS, 

National Institute Health Stroke Scale; TUG, Timed Up and Go 
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cognitive function. MoCA has demonstrated a good reliability and va-
lidity for those with mild to moderate stroke (24). A cut-off of ≥ 26 
was used to indicate normal cognitive functioning (47).  

Motor function 

Sensorimotor function in the upper and lower limbs was assessed with 
the Fugl-Meyer Assessment Scale (FMA) (1, 2, 35, 174). The FMA is a 
widely used assessment for quantitative measurement of motor impair-
ment after stroke. It has demonstrated excellent reliability and validity 
(1, 2, 20), and is recommended for use in clinical trials of stroke reha-
bilitation and recovery (35). The FMA includes two parts, upper ex-
tremity (UE) and lower extremity (LE). Each part is divided into four 
subscales: motor function, sensory function, joint range of motion and 
joint pain, which consist of multiple items, each scored on a 3- point 
ordinal scale (0=cannot perform. 1=performs partially, 2=performs 
fully). The total score for FMA-UE is 66 and for FMA-LE it is 34 and 
corresponds to unimpaired motor function.   

Self-perceived anxiety and depression 

To detect possible anxiety disorders, the Hospital Anxiety and Depres-
sion Scale (HADS) was used. HADS was developed to identify cases 
(possible and probable) of anxiety disorders and depression (3). HADS 
is a reliable and valid instrument for screening for clinically significant 
anxiety and depression after stroke (3, 23). The scale is a self-assess-
ment scale that is divided into two subscales, Anxiety (HADS-A) and 
Depression (HADS-D). Each subscale contains seven items rated on a 
4-point ordinal scale. The maximal total score for HADS-A is 21 and 
for HADS-D it is also 21, with a higher score indicating more symp-
toms of anxiety or depression. For this thesis a cut-off of ≤ 7 was used 
corresponding to no anxiety.    
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Activities 

Activities of daily living and degree of independence 

Patients’ degree of overall disability was assessed with the modified 
Rankin Scale (mRS) (186). The mRS has a 7 grade ordinal scale where 
0 means perfect health with no symptoms and 6 means death (186, 
187). The mRS has been shown to be a valid and reliable instrument 
for assessing overall disability and recovery after stroke (16). A score 
of ≤ 2 indicates functional independence (48). 
 
The activity in daily life performance for patients with neuromuscular 
or musculoskeletal disorders were assessed with the Barthel Index (BI). 
The BI was developed for patients with neuromuscular and musculo-
skeletal disorders, and by applying the test at different occasions, an 
improvement could be identified (188). The scale is an ordinal scale 
comprising ten activities of daily living. Each activity is scored in steps 
of five points and the total score ranges from 0 to 100. A higher score 
indicate higher grade of ADL independence. In clinical settings, the 
administration of BI can occur in several ways. In this thesis, BI was 
collected by observation of the patient and by interview. The scale has 
proved to be reliable and valid when assessing patients with stroke (12, 
13, 30, 189-191). A cut-off score of ≥ 50 was used for inclusion in the 
GOTVED study.  

Postural balance and mobility 

The postural balance was assessed with the Berg Balance Scale (BBS). 
The scale was developed to evaluate postural balance performance and 
fall risk in elderly (192). BBS is an ordinal scale consisting of 14-items 
scored from 0 to 4 according to the patient´s ability to maintain posi-
tion and complete moving tasks of varying difficulty. Maximum score 
is 56 and a higher score represents higher grade of postural balance and 
lower fall risk. The scale has proved to be reliable and valid when as-
sessing patients with acute and chronic stroke (10, 29). BBS is generally 
sensitive to change over time after a stroke (193). A cut-off score of ≤ 
45 was used to identify patients with impaired postural balance.   
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To assess postural balance in basic mobility the Timed Up and Go 
(TUG) was used. TUG is a modified version of the “Get Up and Go 
Test”(194), and it is primarily developed to evaluate basic functional 
mobility, reflecting postural balance and gait manoeuvres used in daily 
life(195).  Time is taken when a patient rises from an armchair, walks a 
distance of 3m in a comfortable and safe pace, crosses a line on the 
floor, turns, walks back to the chair and sits down again. For the patient 
to be familiar with the test TUG was performed twice and the second 
value was used. The scale has proved to be reliable and valid when 
assessing patients with acute and chronic stroke (18, 19). A cut–off 
score of >15 s was adopted to identify impaired postural balance (49, 
50).    

Self-perceived postural balance in daily activities   

The persons perceived confidence in postural balance in this thesis was 
assessed with the Swedish version of the Falls Efficacy Scale FES(S) 
(149). The FES-S is a modified version of the Falls Efficacy Scale (196) 
and has been developed for use in the stroke population. The FES is a 
self-report questionnaire, providing information on a persons fear of 
falling during different daily activities. The original questionnaire con-
tains 10 items scored on a ten point Likert Scale. The FES-S is an ex-
tended version where the ten original items were utilized and three 
additional items were incorporated (14). The patients are asked to rate 
the confidence in completing each activity without falling along a visual 
digital scale ranging from 0 (not at all confident) to 10 (completely con-
fident). The maximum total score is 130. The patients are asked to rate 
each activity regardless of whether they actually perform it. The FES-
S has proved to be reliable and valid in patients with stroke (14, 32).  

 
Statistical methods 

The statistical analyses in the systematic review (Paper I) were made 
using Review Manager 5:3. The descriptive analysis in Paper I and all 
other analyses in Papers II-IV were performed using Statistical Package 
for Social Science (SPSS©) (Version 24 SPCC Inc., Chicago, IL, USA). 
All the tests were two-tailed and a significance level of 0.05 was used 
in the analysis. The statistical tests used in this thesis are presented in 
Table 5. 
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Descriptive statistics were used to describe clinical characteristics and 
demographic data for the study population. They were presented with  
mean, standard deviation and range for continuous variables and as 
percent for categorical variables. 
 
Table 5. An overview of the statistical methods used in this thesis 

 

Statistics 
 

Paper  
I 

Paper 
II 

Paper 
III 

Paper 
IV 

Descriptive      
Mean (SD)         
Median (IQR)         
Number (n) and percent (%)         
Differences between groups     
Mann-Whitney U-test        
Pearson´s Chi-square test        
Independent samples t-test       
Within group comparison for 
change 

    

Paired t-test       
Change over time     
Post.hoc Wilcoxon signed rank 
test 

      

Analysis of relationship     
Spearman´s rank correlation test       
Kendall´s rank correlation test       
Single sided test (Eid, Gollwitzer 
and Schmidt) 

      

Test for heterogeneity     
Cochran´s Q      
Eggers regression test      

Prediction analysis     
Logistic regression (including 
Spearman´s correlation test, Hos-
mer Lemeshow test, ROC curves   

     

Abbreviation: SD, Standard deviation; IQR, Inter Quartile Range; ROC, Receiver Operating 
Characteristic curve 
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In Paper I the Cochran´s Q test was used to test the heterogeneity 
among the studies and the I2 statistic was used to interpret the hetero-
geneity. The Eggers regression test was used to confirm any heteroge-
neity.  
 
To analyse differences between groups with continuous variables not 
normally distributed the Mann-Whitney U test was used. To analyse 
differences when data were categorical the Pearson´s Chi2 test was 
used. In papers II and IV the independent t-test was used to test the 
difference of the mean between the groups. To test the change in cor-
relation over time between the groups a single test according to Eid, 
Gollwitzer, and Schmidt was used (197). A paired t-test was used to 
analyse the difference in mean between the groups over time.  
 
The post hoc Wilcoxon signed rank test was used in papers II and IV 
to analyse the change over time in the different groups. The Bonferroni 
correlation of the p-value was used to correct testing between the 
points (198). The effect size was used to interpret the strength of the 
difference and Cohen´s guidelines were used to interpret the effect 
sizes(199). Effect size values of <0.3 indicated small effects, 0.30‒0.49 
medium effects and ≤0.50 large effects (198). In paper II shifts in the 
proportions of anxiety disorders were analysed for the intervention 
group and the control group and reported using bar graphs.  
 
Correlation analyses were used in papers III and IV. In paper III a 
logistic regression was used to investigate if motor function in the af-
fected arm could predict impaired postural balance during the first year 
after stroke. In paper IV the correlation between self-perceived pos-
tural balance, observer assessed postural balance and anxiety was in-
vestigated. The independent variables were chosen based on clinical 
and theoretical relevance. The result of the correlation analysis was pre-
sented with odds ratio (OR), 95% confidence interval and p-values. 
Spearman´s rank correlation test was used to test potential multi-col-
linearity. The correlation values were interpreted as small (r<±0.29), 
medium (r=±0.30 to ±0.49) and large (r=±0.50 to ±1.09)(199). The 
limit for multicollinearity was set at >0.7 (200). To test the correlation 
between dichotomised and independent variables the Kendall´s rank 
test was used. A correlation coefficient of >0.3 was required for inclu-
sion in the regression analysis (200). To test the goodness of fit of the 
different regression models the Hosmer and Lemeshow test, 
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Nagelkerke R2 and the area under the curve (AUC) using Receiver Op-
erating Characteristics Curves (ROC-curves) were performed. The re-
sults of the Hosmer and Lemeshow and Nagelkerke R2 were 
interpreted as poor fit (p < 0.05) or good fit (p > 0.05), and the results 
of the AUC were classified as acceptable (AUC ≥ 0.7), splendid (AUC 
≥0.8) or excellent (AUC ≥0.9). 

Ethical considerations 

The GOTVED study was approved by the Regional Ethical Review 
board in Gothenburg in February 2011 (reference number 042-11). In 
October 2018, a complement was approved (reference number T904-
18). In Paper III, the GOTVED data was merged with data from an-
other study, which was approved in September 2005 (reference num-
ber 4265-05). Written informed consent was obtained from the 
participants or from their closest relative prior to participation in the 
studies. The participants were informed that they could without expla-
nation withdraw from the study.  
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RESULTS 

Participants’ characteristics  

The characteristics of the participants in all four studies are presented 
in Table 1. 
 
A summary of the results of Papers I-IV is presented in the following 
section. 
 

Anxiety prevalence after stroke (Paper I) 

The search produced 2612 references. The majority of the studies 
(65%) were of medium quality, of which 19 publications met the inclu-
sion criteria. In an updated search, we found 1841 new studies, of 
which 18 publications met the inclusion criteria. This resulted in a total 
of 37 studies and 13 756 unique patients with stroke included in this 
study. A Prisma flowchart can be seen in paper I that shows the search 
process and reason of exclusion of the full text articles.  
 
The prevalence of anxiety disorders in stroke survivors was 29.3 % at 
any time during the first year after stroke. HADS-A was the most com-
mon assessment tool, used in 31 of the included articles, and the meta-
analysis showed a prevalence of anxiety of 27.4%. There was a statisti-
cal high heterogeneity in both those estimates (I²= 97 %, p<0.00001) 
which was confirmed by the Eggers regression asymmetry test (b₁ = 
1.4), but it was not significant (p = 0.2). The reported cut-off for 
HADS-A ranged from > 6 to ≥11 in those studies.  
 
The majority of the studies, 27, took place in an acute hospital setting 
and accounted for 78 % of the stroke participants (169, 201-226). Of 
the remaining studies, 6 were conducted in the community (227-232), 
3 in a rehabilitation setting (233-235) and 1 in a population setting 
(236). When pooling the data depending on the setting, the highest 
prevalence of anxiety disorders was estimated in population-based set-
tings (37%) and the lowest in the rehabilitation- and community based 
settings with 18.4% and 18.9% presenting with anxiety disorders, re-
spectively.  
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Overall anxiety and disability after stroke. VESD 
compared to routine discharge (Paper II) 

Overall anxiety 

There was no difference in anxiety between the groups at baseline, but 
after 3 months, the control group had significant higher levels of anxi-
ety compared to the VESD group. After 1 year post-stroke, there was 
no significant difference between the groups. The shift in the propor-
tions of HADS only showed a small effect size both in the VESD 
group and in the control group in al analyses. Figure 3 presents the 
change in anxiety in the VESD group and the control group.  
 

Figure 3. Change in anxiety in the VESD group and in the control group.                                      
Abbreviations: HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; VESD, Very 

Early Supported Discharge. 
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Overall disability 

At baseline, there was no significant difference of overall disability as-
sessed with mRS, however after 3 months the VESD group had a sig-
nificantly lower grade of overall disability compared to the control 
group. One year after the stroke there was no difference in overall dis-
ability between the groups. In the proportion of mRS there was a clear 
change in the VESD group with a large effect size between admittance 
and 3 months post-stroke, and between admittance and 12 months 
post-stroke, compared to the control group where there only was a 
small effect size in the shift of proportions in all analyses. Fig 4 presents 
the change in overall disability in the VESD group and the control 
group. 
 
 

 

Figure 4. Change in over all disability in the VESD group and in the control group.                        
Abbreviations: mRS, modified Rankin Scale; VESD, Very Early Supported Discharge.  
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Correlation between upper extremity motor func-
tion and postural balance (Paper III). 

The correlation between postural balance and motor function of the 
affected arm was low although statistically significant during the first 
year post stroke. The results were the same whether the postural bal-
ance was assessed with BBS or TUG. The regression analysis showed 
that impaired motor function in the affected arm was significantly as-
sociated with impaired postural balance and explained 49% of the var-
iance of the postural balance with BBS as the depending variable, and 
54% with TUG as the depending variable. This shows that motor func-
tion in the affected arm works well to identify patients with impaired 
postural balance. A summary of the regression models can be found in 
Figure 5.  
 
 

Figure 5. Logistic regression models of factors associated with impaired postural balance assessed 
with BBS or TUG.                                                                                                   

Abbreviations: BBS, Berg Balance Scale; CL, confidence interval; FMA-UE, Fugl-Meyer As-
sessment Upper extremity; FMA-LE, Fugl-Meyer Assessment Lower extremity; OR, odds ratio; 

TUG, Timed Up and Go. 

OR 
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Correlation between self-efficacy in postural bal-
ance and observer assessed postural balance and 
anxiety (Paper IV). 

Self-efficacy in postural balance associated significantly with observer 
assessed postural balance at first day after discharge, 1 month after dis-
charge, 3- and 12 months post stroke. When analysing depending on 
group affiliation, the VESD group or the control group, there was a 
significant difference between the VESD group and the control group  
one month after discharge with the VESD group having a higher cor-
relation between FES-S and TUG. The analysis of the correlation be-
tween self-efficacy in postural balance and anxiety showed no 
significant difference between the two groups. Between postural bal-
ance and anxiety there was no significant correlation except three 
months post stroke when there was a low but significant correlation 
between BBS and HADS-A. A summary of the correlations between 
FES(S), BBS, TUG and HADS-A can be found in Figure 6.  
 

Figure 6. The Spearmans correlation between FES(S)/BBS, FES(S)/TUG, 
FES(S)/HADS-A, BBS/HADS-A and TUG/HADS-A during the first year post-stroke.                                                                                                                   

Abbreviations: BBS, Berg Balance Scale; FES, Fall Efficacy Scale; HADS-A, Hospital Anxi-

ety and Depression Scale-Anxiety subscale; TUG, Timed Up and Go. 

  



 

36 L E N A R A FS TE N   

Summary of results 

Figure 7. A summary of the main results in papers I-IV 
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DISCUSSION 

In this thesis the focus was to investigate postural balance, anxiety, and 
motor function in patients during the first year after stroke. A system-
atic review was conducted as a first step to study the current occurrence 
of anxiety in the stroke population. Early supported discharge is a rec-
ommended alternative of stroke rehabilitation, and the purpose of this 
thesis was to investigate how anxiety, postural balance and motor func-
tion was affected by VESD compared to ordinary discharge routines.  

Summary of the key results 

Anxiety is common after stroke, with 20-30% of the stroke population 
experiencing anxiety during the first year after onset. A rather high 
prevalence of a symptom that is not usually screened for in Swedish 
stroke care. The overall disability was significantly lower in the VESD 
group compared with the control group three months post-stroke. 
VESD did not affect the level of anxiety compared to ordinary reha-
bilitation during the first year post stroke. Motor function in the af-
fected arm was significantly associated with postural balance. No 
difference in postural balance, anxiety or motor function was seen dur-
ing the first year post stroke whether the patients received VESD or 
was discharged according to usual routines.  There was a significant 
association between self-efficacy in postural balance and observer as-
sessed postural balance during the first year post stroke.  Figure 7 
shows a summary of the main results in Papers I-IV.  

Postural balance after stroke 

The term postural balance was introduced as a MeSH term in 2009. Sev-
eral similar terms exist such as, for example, postural control and balance. 
In everyday speech in Sweden  the term balance is the most common 
when talking about the ability to maintain a given posture and ensure 
equilibrium in changes of position. Since postural control is not defined 
at all in the ICF we decided to use the term “postural balance” in this 
thesis.  Impaired postural balance is a common symptom after stroke. 
Since impaired postural balance is a common reason for falls, which in 
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turn can led to minor injuries, and more serious consequences such as 
fractures, depression and restriction of activities (237), it is important 
to assess postural balance in the acute stage but also later after stroke 
to make patients aware of their limitations but also about their oppor-
tunities and conditions for various activities. To capture both steady 
state postural balance and basic functional mobility and dynamic pos-
tural balance we used two difference assessment scales, BBS and TUG 
(195, 238). Paper IV concluded that a quarter of the patients had im-
paired postural balance according to BBS and about a third according 
to TUG at baseline, with the majority having discretely impaired pos-
tural balance. In total there were 10 persons that had full score, 56/56, 
in BBS at baseline.  
 
In this thesis we wanted to investigate how different symptoms were 
associated with each other. We assumed that postural balance would 
be associated to anxiety, motor function and self-efficacy post stroke. 
In paper III the motor disorder in the affected arm was significantly 
associated with impaired postural balance during the first year after 
stroke. Approximately one fifth of those with intact motor function in 
the lower extremities and impaired motor function in an affected arm 
had impaired postural balance. For natural reasons, impaired postural 
balance is often linked to impaired motor function in the lower extrem-
ities, but our results suggest that reduced motor function in an upper 
extremity also needs to be taken into account when assessing postural 
balance. This result is in line with earlier studies which have found that 
the upper extremities plays an important role in postural balance re-
covery during perturbed stance or perturbed gait (239-241).  
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In paper IV there was a significant association between postural bal-
ance and self-efficacy during the first year post stroke, which is in line 
with a previous study (242).  A small to medium significant correlation 
was seen between self-efficacy in postural balance and anxiety. The 
correlation was strongest at the follow-up one month after discharge. 
That was the time when the intervention group was discharged from 
the VESD team and one can assume that the fact that they suddenly 
were on their own with no support and supposed to take more respon-
sibility for their training and rehabilitation could have impacted the 
correlation. However, no group difference in the correlation was seen. 
The correlation between postural balance and anxiety was low at all 
assessment occasions and only significant at the follow up three 
months post-stroke.  

 

Anxiety after stroke 

The finding that 30% of the patients in the included studies in the re-
view (Paper I) had anxiety disorders, was a bit increased compared to 
earlier studies. When pooling the studies that used HADS-A as a 
screening instrument 27% had anxiety disorders. In many of the stud-
ies, HADS was used to screen for depression and anxiety and was pre-
sented as descriptive data. Considering that 1/3 of the stroke patients 
reported some form of anxiety disorders in the first year after stroke, 
it is strange that anxiety does not receive more attention. It has been 
highlighted earlier that anxiety gets significantly less attention com-
pared to depression after stroke (160), which is in line with our conclu-
sion. It is reported that there is a dissatisfaction with the way physical 
services are provided after stroke. Because anxiety is a predictor of im-
paired quality of life (224, 243) and since it also is associated to and can 
lead to impaired depression prognosis (244) it is of great importance to 
assess anxiety both in the acute and in the chronic phase after stroke. 
It is however reasonable to believe that with the shortened days of hos-
pital stay for the patients with stroke there is less time for such assess-
ment and no time to take care of any anxiety symptoms that emerge 
during such an investigation. However, perhaps assessing and treating 
anxiety would shorten the hospital stay for some patients and prevent 
re-admission, and therefore pay off socio-economically.  
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In paper IV there is an association between anxiety and self-efficacy in 
postural balance. Since there is also a relationship between self-efficacy  
in postural balance and observer assessed postural balance, one can 
assume that there exists a relationship between postural balance and 
anxiety. However in this thesis we only saw a small correlation. Earlier 
studies have emphasized that vestibular information and other infor-
mation on balance control exercise a significant impact on anxiety (245, 
246). Therefore, routine assessment of postural balance in patients  
 

 
 
with anxiety is recommended (247). Even though we only found a 
small correlation the correlation, it is still a reason to assess anxiety in 
the acute phase after stroke. In order for this to be justified, it is of 
course also necessary to consider interventions for anxiety disorders 
after a stroke, which becomes even more important if it can also affect 
postural balance and the risk of falling. 
 

The effect of VESD 

The model of ESD for rehabilitation after stroke has been around since 
the late 1990s. ESD accelerates the discharge from hospital, reduces 
long-term dependency and admission to institutional care (61, 248). 
The ESD services is suggested to provide a better partnership between 
the patient and the therapist, helping patient motivation by focusing on 
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more realistic rehabilitation goals and providing rehabilitation in a 
more relevant context in the patients home (175). This suggests that 
ESD is a more person-centered form of rehabilitation. It seems to be 
most effective for those with mild to moderate stroke (62, 248). Most 
of the randomized controlled trials on ESD services were published 
more than 10 years ago, and since then the conditions for this form of 
rehabilitation have changed. Despite that ESD is recommended in the 
Swedish National Guidelines for stroke (81) and should be offered as 
an alternative for rehabilitation after stroke, ESD is far from being an 
alternative at all hospitals in Sweden today (249). Since the introduction 
of ESD in Sweden the duration of hospital stay has shortened and the 
severity of the stroke has changed. Consequently, patients are now dis-
charged from the hospital earlier than what was considered "early" 
when the studies on ESD were published. Against this background, we 
chose to investigate how VESD affects patients.  
 
The VESD comprised up to four rehab sessions a week with a physio-
therapist and/or an occupational therapist with a median of 11 visits 
from the team over the 4 weeks. This is in line with the procedure 
described in some earlier ESD studies (104, 250). In the Cochrane re-
views regarding ESD, the length of receiving care and rehabilitation 
from the ESD teams was reported as approximately three months (62, 
248). In the light of the Cochrane review our VESD team worked with 
short lengths of stay but also with large variations in frequency of the 
visits and lengths of stay. Since the patients in the VESD group had a 
shortened average length of hospital stay of 2 days compared to the 
control group, the patients in the control group received more inpa-
tient rehab sessions compared to the VESD group before discharge. 
Six patients in the control group were referred to continued inpatient 
rehabilitation in a rehabilitation clinic after being discharged from the 
stroke unit. During the first year after stroke, 70% in the control group 
continued their outpatient rehabilitation, compared to 58% in the 
VESD group after the VESD period. This can have affected the dif-
ferences between the groups which diminished one year after stroke 
onset.  
 
This thesis shows that VESD is just as good as, and sometimes better, 
than standard care and rehabilitation after stroke. Since there were no 
reports of harm or unintended effects of VESD, and since it has a per-
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son-centred approach, one can state that VESD should exist as an al-
ternative to other rehabilitations and that it is the best form for some 
patients but not suitable for others. In paper II the main outcomes, 
HADS-A and mRS, differed significantly at 3 months after stroke on-
set. The VESD group reported decreased level of anxiety and a lower 
mRS compared to the control group. These findings are in line with 
previous results for ESD (62). The group difference did not persist at 
the one year follow up. One can only guess what this is due to, but it 
is reasonable to believe that the training and the care that VESD entails 
is “perishable”, and after a year some effects have diminished. In paper 
IV, unlike the control group, at one month after discharge the VESD 
group estimated their postural balance in line with observer assessed 
postural balance. At the other survey dates, we found no differences 
between the two groups. Our findings on VESD are in line with most 
of the studies being conducted, i.e. you can see some significant differ-
ence 1-3 months after discharge but in the later stage after stroke you 
see no significant difference between the ESD group and the control 
group regarding parameters such as overall disability.  

The relationship between arm function and postural 
balance 

In paper III a significant association between the function in the af-
fected arm and impaired postural balance was found. It is of great in-
terest and importance when planning for the rehabilitation to take into 
account that the rehabilitation of the upper extremity is not only im-
portant for improving the function of the arm but also to improve the 
postural balance. It is also of great interest that even though the motor 
function in the leg, which of course is of great importance for the pos-
tural balance, is not affected their postural balance may still be affected 
by impaired arm function. Postural balance was assessed with two dif-
ferent outcomes, BBS and TUG, both valid and reliable measures in 
the stroke population. Both showed a significant association with mo-
tor function, although the correlation with BBS was slightly higher.  At 
the same time, the Holmer and Lemeshow test showed that TUG was 
a little better to catch those with impaired postural balance, even 
though the RUC curve supports both models being able to detect those 
patients with impaired postural balance. So maybe it is not important 
which of these two instruments you choose, but only that you really 
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assess the postural balance. This is in line with the Stroke Evidence 
Database to Guide Effectiveness (Stroke EDGE) recommendation, 
which is that both BBS and TUG are highly recommended for as-
sessing postural balance both in inpatient and outpatient rehabilitation 
(251, 252). The assessment of motor function and postural balance in 
our study was made between one and thirteen years post stroke, when, 
according to The Stroke Recovery and Rehabilitation Roundtable 
(SRRR) (253), the patient is in the chronic phase after stroke. This 
means that the result is primarily transferable to patients in a late stage 
after stroke 

The relationship between self-reported and observer as-
sessed postural balance 

Paper IV showed a significant association between self-reported and 
observer assessed postural balance. This shows that patients who have 
developed mild to moderate stroke can estimate their postural balance 
and risk of falling correctly. This is in line with earlier studies, which 
also concluded that patients with stroke were significantly more likely 
to experience recurrent falls and fear of falls compared with persons 
without a stroke (254). Falling is the most common complication after 
stroke with a reported incidence of 73% in the first year after stroke 
(255). That fact together with the result in this thesis showing that the 
patients seem aware of their impaired postural balance, can be of great 
importance and very useful to examine patients' self-experienced pos-
tural balance during the first year after stroke, to try to prevent fall 
incidents. Maybe by performing the self-assessment test, patients are 
made aware of their risk of falling. Further studies comparing the inci-
dence of falls in those who performed a self-efficacy test compared 
with those who did not would be interesting. At the one month follow 
up a significant group difference in the correlation between FES(S) and 
TUG in favour for the VESD group was seen. At the other assessment 
occasions, no significant group difference in the correlation between 
how the patient estimated their postural balance, whether they received 
VESD or were discharged according to the department’s usual routine 
was seen. Perhaps the intervention during the first month, with daily 
training in their home environment and support from the physiother-
apist,  
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occupational therapist or from the nurse gave them better insight in 
their postural balance, which was shown in the one-month assessment.  
At the 3- and 12 months follow up the VESD group had no longer 
support from the VESD team which may have affected their self-es-
teem.   

 

Methodological considerations 

General experience from the GOTVED study 

To conduct the present randomised controlled trial, which is sub-study 
II of this thesis and forms the basis of studies III and IV, has been 
challenging and periodically demanding. When we planned the study 
in 2010, the intervention of early supported discharge from the stroke 
unit at Sahlgrenska University Hospital was only part of an intervention 
in our study. During the autumn of 2011, ESD became part of the 
routines at the stroke unit at Sahlgrenska University Hospital. This 
meant that all patients were entitled to ESD and inclusion in a random-
ized study was made more difficult and therefore took longer than 
planned. 
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Another problem was the inclusion criteria to be assessed 36-48 h after 
enrolment in the department. The staff who performed the assess-
ments of BI and MoCA worked only weekdays and therefore the in-
clusion stopped during the weekends. Halfway into the study, the 
weekend service began on Saturdays and therefore also the inclusion, 
but still there was no inclusion on Sundays.  
 
The participants were recruited in the acute phase when their focus 
probably is towards their clinical situation with a lot of worry concern-
ing what is going to happen and how it will go. Enrolment in several 
different studies at the stroke unit is common because there is so much 
research in a university hospital and the same goes for Sahlgrenska. For 
a patient in the acute phase it is not easy to take a stand on the various 
requests for different studies and it can be expected that they are not 
fully aware of the decision to accept or not to accept to participate. 
Sometimes it was even necessary for next-of-kin to receive the infor-
mation and decide on participation or not. This may be one reason why 
there were so many that withdrew, 14%, before discharge or the first 
follow-up at home.  

Measurements 

Specific guidelines were followed to improve the quality in the different 
studies. In the systematic review (Paper I), the design was made in ac-
cordance with the PRISMA Guidelines (179). The randomised con-
trolled trial (Papers II and IV) was made in accordance with the 
CONSORT guidelines (256), and in the cross sectional study (Paper 
III) the STROBE statements were followed (257).  
 
In the systematic review (Paper I) some limitations were made in the 
search, but to receive as many studies as possible the search was not 
restricted to include first ever stroke. It can be a limitation not knowing 
if the occurrence of anxiety depends on the current stroke or an earlier 
stroke. Another weakness is that the majority of the included studies 
did not investigate the incidence of anxiety prior to stroke. However, 
the occurrence of anxiety and how it affects the patient is most im-
portant and was the main aim to investigate. Despite the significant 
heterogeneity in methodology between the included studies, a meta-
analysis was conducted for the studies using HADS-A as assessment 
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of anxiety. An important part of a systematic review is the assessment 
of the study quality. Although there are many different templates for 
quality assessment to choose from, it is hard to find a template possible 
to use if studies include different study methods. Even when using a 
template it can only guide and thereby increase the objectivity, but it is 
never possible to completely ensure that subjective assessments are not 
included, which can limit the generalizability of the result. A way to try 
to reduce the risk is to have several researchers evaluate the articles 
individually, then compare, and agree on a result, which was the case 
in the review in this thesis.  
 
In papers II and IV, HADS-A was used to assess anxiety. The HADS 
is known to be a reliable and valid scale that is sensitive to change (3, 
23, 258). We chose the HADS because it is a common and widely used 
instrument to screen for anxiety and depression disorder in clinical 
populations with symptoms of somatic diseases, and one of the most 
commonly used measures of psychiatric morbidity after stroke. Some-
thing that was confirmed in paper I where the majority of the eligible 
studies had used HADS as a screening for anxiety and depression. The 
HADS is known to be easy to administrate and well accepted, which is 
important when conducting a study with several outcomes and meas-
urement occasions as with GOTVED. Herrmann et al (258) conclude 
that for scientific purposes, the scale is able to differentiate groups with 
different prevalences or intensities of anxiety and depression, and that 
it is sensitive to changes in patient’s emotional state in longitudinal as-
sessments. The HADS is not intended to be used to diagnose but only 
to screen for clinical anxiety symptoms (3), which was also the aim of 
using the instrument in this thesis.  
 
In papers III and IV, BBS and TUG were used as assessment scales 
for postural balance. They are both valid, reliable and responsive to 
change in elderly after stroke (10, 18, 29, 259, 260).They are also rec-
ommended for detecting impaired postural balance, change over time 
and risk of falling in the elderly after stroke. Additionally, the BBS is 
also recommended as a standardized tool and valid to examine post-
stroke recovery. BBS and TUG are commonly used in post-stroke as-
sessments and are often used in studies investigating postural balance 
after stroke. It was also important to choose an assessment that was 
appropriate and possible to perform in the participants' homes as the 
majority of the assessments were made there. Therefore the BBS and 
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TUG were chosen to assess the outcome postural balance. Like most 
assessment instruments, they have limitations. Primarily the BBS has 
shown to have a floor and ceiling effect (261). It would have been pos-
sible to use another instrument in participants that scored maximum 
points on the BBS at baseline to distinguish between the participants. 
However, since the TUG also was used, it was probable that potential 
differences were to be captured there. Characteristics of reactive step-
ping has been shown to relate to increased falls in individuals with 
stroke (262). A limitation with the assessment tools used in this thesis 
is that none of them take reactive postural balance into account, which 
could affect the generalizability of the results.   
 
The FES(S) was used in paper IV to examine how the patients experi-
enced and estimated their own postural balance. It has shown to be a 
reliable instrument in patients with stroke and valid against observer 
assessment of postural balance and motor function (14, 32). The trend 
in physiotherapy has gone from a function-oriented strategy to a more 
task-oriented strategy. By adopting rehabilitation interventions where 
functional tasks can be performed in different environments, one re-
trains and improves the postural balance. With this strategy it can be 
of great importance to be aware of the patient’s self-perceived postural 
balance. Since GOTVED has a person-centred approach, it also feels 
important to take into account the participants own experience of their 
postural balance. Perhaps the use of such an assessment will make the 
participant more aware of their postural balance.  
 
Dichotomization (paper IV) and trichotomization (paper II) of ordinal 
sum scores were used, for different purposes. In paper II the trichoto-
mization of HADS-A was made to do the shift analyses and show the 
shift of proportions of anxiety. The three different levels of anxiety 
chosen were the scale scores suggested in the assessment instrument 
(3).  The dichotomization of BBS and TUG in paper III was made to 
be able to use it in the logistic regression. The levels were chosen ac-
cording to an original article where it is stated that ≥7 corresponds to 
no anxiety. The purpose of dichotomizing or trichotomizing is to make 
the material more transparent. Another advantage is that the difficulties 
with ordinal scales and any unequal distances between score levels and 
items can be less of a problem if the sum is dichotomized (34). The 
disadvantage of dichotomization is that you lose information. The di-
chotomization should be made on the basis of reasonable motives or 
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statistical methods. Note that dichotomization strongly affects the re-
lationships between variables. 

Data collection and statistical handling of data 

The GOTVED study was designed to consecutively include patients 
with stroke from the stroke unit at Sahlgrenska University Hospital in 
Gothenburg, Sweden. Only around 5% of the patients with stroke ad-
mitted to the stroke unit during 2011-2015 were recruited to 
GOTVED and half were offered VESD. Compared to the Cochrane 
review from 2017, reporting that the number of patients that were of-
fered ESD differed a lot with a medium of 33% and a range of 13-70% 
(62) in different ESD teams, our inclusion is very low. Soon after the 
start of GOTVED, it was decided that ESD would become part of the 
operation of the stroke unit at the Sahlgrenska University Hospital. 
This was a fact that hampered the inclusion of patients into our study 
when some patients declined the study because they knew they could 
get the intervention anyway. This may be one of the reasons why re-
cruiting the estimated number of patients took such a long time.  
 
A power calculation was performed prior to starting and showed that 
at least 44 patients needed to be included for a power of 80%. The 
GOTVED ended up with 140 participants, to cover any deaths, drop-
outs etc. To reduce the risk of non-response, an intention to treat (ITT) 
analysis was performed. This is a statistical concept used as a solution 
of the problems with dropouts and non-compliance (263, 264). ITT is 
proposed to be a valid measure and the CONSORT recommend ITT 
analysis to improve the quality of an RCT (265, 266). The missing data 
was handled by using the last observation carried forward (LOCF) 
method, which is common for this procedure. The screening was made 
the second day after admission and the Barthel Index and MoCA were 
used as inclusion assessments. Except for the inclusion assessment all 
the assessments were administered by the same physiotherapist.  

 
Generalisability 

Most of the participants in this thesis come from a University Hospital, 
where thrombectomy and thrombolysis are available, which can affect 
the stroke outcomes, a fact that affects the generalisability. Another 
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fact is that the participants come from a high-income country where 
the care is tax-financed and accessible to everyone. This raises the gen-
eralisability in those countries but reduces it in low-income countries 
and parts of the world. This may influence the results and must be 
considered when generalising the findings from the study. The 
GOTVED study aimed to capture patients with mild and moderate 
stroke but the majority captured had mild stroke, which also influences 
the generalisability of the results. The mean age of the incident stroke 
in studies II and IV was 74 years, which is in line with the mean age of 
the Swedish incident and also in line with stroke incident in high-in-
come countries. This make the result generalisable for that part of the 
world. In low-income countries the mean age of stroke incident is a bit 
lower which limits the generalisability of the results to this part of the 
world. 

 
Strengths and limitations 

One of the main strengths in this thesis is the relatively large and unse-
lected study sample in studies II-IV. Early inclusion of both ischemic 
and hemorrhagic stroke and the long-term follow-up with up to 5 as-
sessment occasions where the participants were assessed from day 5 
after admission to the stroke unit until 12 months after the stroke must 
also be considered as a strength.  
 
That the samples were consecutively included and randomized is also 
a strength worth mentioning. The groups are well defined and detailed 
information is presented for the included patients and the drop-outs.  
 
The same experienced researcher, who was familiar with the assess-
ment instruments and used to using the majority of them, made all the 
assessments, except those for the inclusion. This is a strength in this 
thesis but can of course be a weakness if you have an unexperienced 
assessor who does not have much routine with the assessment instru-
ments.  
 
This thesis includes clinical outcomes that cover assessment of body 
function and activities according to ICF. There is however a lack of 
assessment on the level of participation. Some assessments are made 
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on that level in the GOTVED study and will be analysed in future 
studies.  
 
The economic aspect of VESD has not been analysed and taken into 
account in this thesis. This is something that is interesting and of great 
importance when analysing and implementing a new form of rehabili-
tation. The data has been collected and analyses will be conduted in 
future studies. 

 
Clinical implications and further considerations 

Findings from this thesis shows that anxiety is common after stroke 
and should be taken into account since it significantly influences quality 
of life and is a predictor for depression. The findings indicate that rou-
tine screening for anxiety post stroke would be worth considering in 
the acute stroke settings prior to the planning of rehabilitation and dis-
charge.  
 
This thesis showed that the degree of anxiety was not affected by what 
form of rehabilitation the patient received. Those receiving VESD did 
not estimate higher degree of anxiety than those receiving ordinary re-
habilitation. Another finding was that VESD led to faster improvement 
of overall disability. These findings are in line with previous studies that 
in various ways have shown that VESD is a good alternative for reha-
bilitation after a stroke. Therefore it should be coordinated to offer 
VESD to patients with mild to moderate stroke. It should be imple-
mented more largely than it is today to give the patient an alternative 
to inpatient rehabilitation as part of the service from a stroke-unit.  
 
The finding that the motor function in the arm, affected by the stroke, 
correlates with the postural balance after stroke could be useful in the 
assessment of the patient. It could be useful both to the rehab staff and 
to the patient to be aware that even if the patient has unimpaired motor 
control in the leg, impaired function in the arm can lead to impaired 
postural balance and risk of falling. This can be of importance when 
planning the rehabilitation and discharge.  
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The finding that patients with stroke seem to be aware of their capacity 
of postural balance can be of use not only when planning the rehabili-
tation but also to support the patients to dare to be active and 
strengthen their self-confidence in activities post-stroke. To be physi-
cally active is important preventively in order not to get stroke again, 
and to assess self-efficacy in postural balance prior to discharge can 
perhaps help the patients to dare to be more physically active. To be 
able to further support and motivate patients with stroke it would be 
of interest to investigate if there is any correlation between reactive 
postural balance and falling.   
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CONCLUSION 

 This thesis shows that anxiety is common during the first year 
post-stroke, with 1 in 3 subjects experiencing it.  

 
 Very early supported discharge after stroke does not affect the 

level of anxiety at any point compared to ordinary rehabilita-
tion. 

 
 Very early supported discharge leads to a faster recovery of in-

dependence after discharge. 
 

 Impaired arm function is associated with problems with pos-
tural balance in a late stage after stroke 

 
 Patients with mild stroke seem to be able to assess their ability 

to perform activities in daily life without fear of falling.  
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FUTURE PERSPECTIVE 

 Further routine for screening anxiety post-stroke needs to be 
implemented.  

  
 Interventions for anxiety after stroke needs to be explored and 

implemented. 
 
 

 VESD needs to be implemented to a greater extent in addition 
to ordinary rehabilitation, as a part of the service from a stroke 
unit. 

 
 The results from the GOTVED project is probably transfera-

ble to other patient groups in need of rehabilitation and should 
be explored in further research.  

 
 Further research ought to be undertaken to investigate the as-

sociation between arm function and postural balance in the 
acute stage. 

 
 The patient’s self-confidence in postural balance should be as-

sessed when planning rehabilitation to support patients in dar-
ing to be physically active after discharge from the hospital. 
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