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Longitudinal observation of quality of life and domain-specific impairments in

persons with neurological conditions

OUTLINE

Research question: “How does quality of life (QoL) evolve in patients with neurological disorders (stroke,

spinal cord injury, traumatic brain injury, multiple sclerosis and Parkinson’s disease) in a longitudinal

perspective?” The secondary aim of the literature search was “to identify the most important factors

influencing QoL in a longitudinal perspective in persons with neurological conditions.”

The most important findings of this literature review (n=29) are the following:

+

The quality of life of persons with neurological disorders was significantly lower, compared to
healthy individuals.

The course of quality of life in the long term showed a clear distinction between acute and
chronic disorders. In chronic disorders such as multiple sclerosis and Parkinson’s disease, the
quality of life deteriorated over time. The quality of life of acute neurological events as stroke,
spinal cord injury and traumatic brain injury, on the contrary, remained stable or even improved.
Various factors influenced the longitudinal course of quality of life. Disease severity, age,
gender, the presence of pain, depression, functional impairments, level of participation and
exercise behaviour were found to be the most important ones.

In neurological disorders, it remains critical to encourage consistent exercise behaviour.
Exercise inhibites the progression of functional impairments, leading to an improved
participation. On top of that, exercise can be important to reduce anxiety and depression in
patients with neurological disorders by engaging these persons in the process of resuming
enjoyable and meaningful activities.

Further research on this topic is necessary in a mondial context. At this moment, studies of good
quality are only available in industrialized countries with middle- or high incomes. Whereas data
concerning the course of quality of life in neurological conditions in developing countries with

low incomes, is lacking.
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CONTEXT OF THE MASTER’S THESIS

The topic of this thesis can be categorized in the research domain of neurological rehabilitation. Patients
suffering from neurological disorders are confronted with various physical and mental consequences.
Motor impairments, sensory anomalies and cognitive deterioration lead to different degrees of disability.
These disabilities profoundly affect the lives of patients in different ways. The way patients with
neurological disorders cope with these consequences, influences the quality they attribute to their own
life.

Insight in the course of self-perceived quality of life in patients with neurological disorders can be useful
for healthcare providers. In this manner, it becomes possible to identify specific groups of patients in
need for additional support from the health care system. Furthermore, knowledge of influencing factors
can be useful to adapt rehabilitation to the patient individually.

More specifically, the literature search for this thesis was based on the following research question:
“‘How does QoL evolve in patients with neurological disorders in a longitudinal perspective?” The
secondary aim of the literature search was “to identify the most important factors influencing QoL in a

longitudinal perspective in persons with neurological conditions.”

This Master’s thesis part 1 is done as a part of the first master year at the UHasselt in Diepenbeek. Part
2 will be done in Ziekenhuis Oost-Limburg (ZOL), as a part of a broader research project evaluating the
effectiveness of a new care-pathway ‘acute stroke’ in ZOL. This evaluation will be performed under the

supervision of Prof. Dr. Peter Feys, Dr. Alain Wibail and dr. llse Lamers.
For this thesis, the central format was applied.

This thesis was a duo Master’s thesis. The search strategy and the screening for relevant articles were
performed together. The data extraction was executed by Yannick Douwen for the most part. The

academic writing was done by Wim Moelans, after a joint reflection on the results.

The final research question and literature search was developed in co-operation with Prof. Dr. Peter
Feys and the World Health Organisation. Further analysis of relevant articles found through the search

strategy was supervised by Prof. Dr. Peter Feys.

Regarding the protocol of the second part of this Master’s thesis, the task of the students will be to
assess the QoL of patients in a new care-pathway for acute stroke in ZOL, and to compare the QoL
between patients who received different interventions 1.5 to 2 years earlier. From January 2016 to
October 2016, the data of patients examined according to the new care-pathway ‘acute stroke’ in ZOL
Genk were collected. The 150 patients examined and treated in this pathway will be included in this

retrospective study.

We would like to express our gratitude to Prof. Dr. Peter Feys for his critical and constructive guidance
during the progression of this thesis.
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PART 1: OVERVIEW OF THE LITERATURE

1 Abstract

Background: Neurological disorders have a profound impact on the lives of patients. Various physical
impairments and decline in mental functions may interfere with daily activities. As a result, the overall
quality these patients attribute to their own lives may decrease. This literature review focused on this
quality of life in the years after the diagnosis with a neurological disorder. More specifically, the following
research question was answered: “How does QoL evolve in patients with neurological disorders in a

longitudinal perspective?”

Objective: The primary aim of this literature review was to investigate the longitudinal course of QoL in
patients with neurological disorders. The secondary aim was to identify factors associated with this

possible change in QoL over time.

Methods: An electronic literature search was employed to screen for published longitudinal studies
concerning the quality of life in five main neurological disorders: stroke, spinal cord injury (SCI),
traumatic brain injury (TBI), Parkinson’s disease (PD), multiple sclerosis (MS). Two databases were
consulted: PubMed (n=284) and Web of Knowledge (n=272). Further screening and analysis of the

obtained studies led to the inclusion of 29 relevant articles.

Results: In the long term (>3 years), QoL deteriorated in the chronic neurological disorders (PD, MS),
while it remained stable or even improved in the acute neurological events (stroke, SCI, TBI). Factors
influencing the longitudinal course of QoL were numerous and differed in degree of impact:
event/disease severity, disease duration, age, gender, cognitive impairment, comorbidities, anxiety,
depression, fatigue, marital status, family satisfaction, level of education, employment, insomnia, level

of participation, functional impairment and exercise behaviour.

Conclusion: The QoL in patients with chronic neurologic disorders deteriorates, while QoL in acute

neurological events remains stable or even improves when approached in a longitudinal perspective.

Most important key words: quality of life, longitudinal studies, Parkinson’s disease, multiple sclerosis,

traumatic brain injury, spinal cord injury, stroke






2 Introduction

Neurological disorders are characterised by a wide spectrum of symptoms and impairments. Due to the
medical improvements in the past decades, the lives of patients suffering from neurological is
significantly prolonged. However, there is general agreement that effects should be measured in terms
of quality as well as quantity of survival. Medical development may prolong life, but it is important to
have insight in the nature of this life as well. The World Health Organization (WHQO) defined “quality of
life” as the individual's perception of their position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations, standards, and concerns (Development
and Psychometric Properties of the World Health Organization Quality of Life Assessment Instrument
(WHOQOL-100) in Portugal).

For healthcare providers, it's essential to identify factors in the early stage of neurological diseases that
predict long-term quality of life (QoL), especially those that are modifiable. This enables the early

identification of patients who might be at risk of decreased participation and QoL.

This review focused on five main neurological disorders, both of acute and chronic nature: stroke,

Parkinson’s disease, multiple sclerosis, spinal cord injuries and traumatic brain injuries.

+ With its prevalence of 30.700.000 (WHO, 2004), stroke is one of the leading causes of long-
term disability worldwide. Poor blood flow in the brain results in the typical hemiplegic image.
The onset of stroke is sudden, leaving the patient and his environment unprepared (Patel,
McKevitt, Lawrence, Rudd, & Wolfe, 2007). The physical, cognitive and psychological
impairments can lead to activity and participation restrictions, resulting in a possible decrease
in QoL.

+ For spinal cord injuries (SCI), no reliable estimation of global prevalence is available, but annual
incidence around the world ranges from 250.000 to 500.000 (WHO, 2013). In 90% of the cases,
damage of the spinal cord has a traumatic cause (e.g. fall, car accident). However, the amount
of non-traumatic SClI’s is growing (e.g. cancer). The severity of symptoms depends on the
location of the injury on the spinal cord. Loss of motor control and sensory function is possible
in legs, arms and/or body.

+ Specific global numbers on incidence and prevalence of traumatic brain injury (TBI) were not
available. Traumatic brain injury is the leading cause of disability in people under 40 years of
age (WHO, 2006). If an external mechanical force (e.qg. fall, accident) is applied to the head, the
brain moves inside the skull. Acceleration or deceleration of neural tissue may cause disruption
of neural tissue and/or blood vessels. TBI results in physical, cognitive, social, emotional, and
behavioural symptoms. Outcome after TBI can range from complete recovery to severe

disability or death.



+ Prevalence for Multiple sclerosis (MS) has been estimated at 2.300.000 (MSIF, 2013).
Demyelination of cells in the central nervous system results in various signs and symptoms:
muscle weakness, paralysis, double vision, blindness, impairments in gait and balance, trouble
with sensation, impaired speech and cognitive dysfunctions are common. Depending on the
disease course, MS can be divided in a relapse remitting (RR), a primary progressive and a
secondary progressive form.

+ Parkinson’s disease (PD) has a worldwide prevalence of 5.200.000 (WHO, 2004). The cause
of this neurodegenerative disease is generally unknown, but believed to involve both genetic
and environmental factors. The motor system is mainly affected. However, greater emphasis
has been placed on the total influence of the disease on the patient’s life: mood, social

functioning, sleep, fatigue and depression (Karlsen, Tandberg, Arsland, & Larsen, 2000).

Due to the degenerative characteristics of chronic neurological disorders, the QoL is expected to decline
over time. The existing evidence on multiple sclerosis and Parkinson’s disease confirm this assumption.
In multiple sclerosis, several studies (Chuzander et al. 2014; Wynia, van Wijlen, Middel, Reijneveld, &
Meilof, 2012; Khan, Amatya, & Kesselring, 2013) found a significant gradual deterioration in disability
and loss of QoL in the long term. In general, the same course was seen in patients with Parkinson’s
disease (Karlsen et al., 2000; Forsaa, Larsen, Wentzel-Larsen, Herlofson, & Alves, 2008). In
neurological disorders of an acute nature, the longitudinal course of QoL is less homogenous. Evidence
regarding the course and clinical determinants of QoL differ in stroke, TBI and SCI.

By combining the results of longitudinal studies concerning the QoL in these five neurological disorders,
this Master’s thesis attempted to transcend the divide in different pathologies. In this manner, the
following research question was answered: “How does QoL evolve in patients with neurological
disorders in a longitudinal perspective?” Secondary aims were: to identify influencing factors of QoL, to
compare the longitudinal course of acute and chronic disorders, to receive insight into the different

guestionnaires used to assess QoLs and to identify possible recommendations for further research.



3 Methods

3.1

Research question

The primary research question for this literature research is: “How does QoL evolve in patients with

neurological disorders in a longitudinal perspective?” The secondary aim of the literature search was

“to identify the most important factors influencing QoL in a longitudinal perspective in persons with

neurological conditions”.

3.2

Literature search

An electronic literature search was employed to screen for published longitudinal studies concerning the

quality of life in five main neurological disorders. Two databases were consulted: PubMed and Web of

Knowledge.

The following combination of Medical Subject Headings (MeSH) terms was used in PubMed:

1.

a > 0D

“Stroke” AND “Quality of life” AND “Longitudinal studies”

“Spinal cord Injury” AND “Quality of life” AND “Longitudinal studies”
“Traumatic brain injury AND “Quality of life” AND “Longitudinal studies”
“Multiple sclerosis” AND “Quality of life” AND “Longitudinal studies”
“Parkinson’s disease” AND “Quality of life” AND “Longitudinal studies”

The following combination of keywords were used in Web of Knowledge:

1.

“Stroke” (topic) AND “Quality of life” (topic) AND “Longitudinal studies” (topic) NOT “children”
(topic) NOT “1900-1999” (publication date) REFINED BY “clinical neurology”

“Spinal cord Injury” (topic) AND “Quality of life” (topic) AND “Longitudinal studies” (topic) NOT
“children” (topic) NOT “1900-1999” (publication date) REFINED BY “clinical neurology”
“Traumatic brain injury” (topic) AND “Quality of life” (topic) AND “Longitudinal studies” (topic)
NOT “children” (topic) NOT “1900-1999” (publication date) REFINED BY “clinical neurology”
“Multiple sclerosis” (topic) AND “Quality of life” (topic) AND “Longitudinal studies” (topic) NOT
“children” (topic) NOT “1900-1999” (publication date) REFINED BY “clinical neurology”
“Parkinson’s disease” (topic) AND “Quality of life” (topic) AND “Longitudinal studies” (topic) NOT
“children” (topic) NOT “1900-1999” (publication date) REFINED BY *“clinical neurology”

An overview of the different search strategies and outcomes (tablel) and the included articles (table 2)

are provided in the appendix.



3.3 Selection criteria

The following selection criteria were used for the further screening of the different articles:

+ Longitudinal time window: = 3 years with multiple assessments

+ Adults (= 18 years) with neurological pathologies (the big five)

o

o

o

o

o

Stroke

Spinal cord injury
Traumatic brain injury
Multiple sclerosis

Parkinson’s disease

# Inclusion of a specific outcome measure of QoL

£ Number of participants = 50 in all time points

Exclusion criteria:

+ Year of publication: before 2000

Primary aim of the study is investigation of specific interventions

+
+ No explicit comparison between baseline and follow-up
+

Methodological evaluation of an assessment tool

3.4 Quality assessment

A quality assessment, based on the Dutch Cochrane checklist for cohort studies, was performed for the

included articles.

3.5 Data extraction

From the included articles, the following data were extracted: population, aims of the study, number of

measurements, outcome measures, results, discussion and conclusion. All of which were extensively

discussed in table 5 of the appendix.
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4 Results

4.1 Results study selection

After the removal of 57 duplicates, the combination of 284 PubMed and 272 Web of Knowledge articles
(table 2 in the appendix) were screened on the basis of the selection criteria, making use of the title
and/or the abstract. In the majority of the studies, the abstract provided enough information for in- or
exclusion. If this was not the case, the full text was searched for the criteria mentioned above. Details

on the (number of) excluded are available in the flowchart in figure 1 of the appendix.

(1) Most articles were excluded, by far, due to the criterium of the longitudinal time window of data over

at least three years.

(2) A reasonable number of articles was excluded due to the studied population. For example, studies

including children or people suffering from other than the five neurological disorders under study.

(3) The primary aim of other articles was to investigate a specific intervention, whereas this review aimed

to describe the natural course of QoL in neurological disorders.

(4) Despite the inclusion of ‘longitudinal studies’ in the search strategy, several reviews and cross-
sectional studies had to be excluded (WoK).

(5) Some studies did not include a specific QoL outcome measure.

(6) Other studies were limited to the evaluation of psychometric properties of a specific assessment tool

or questionnaire.

(7) Some studies with an adequate time window but without multiple assessments were excluded.

(8) A few studies were excluded on the basis of not including enough patients (<50) at all time points.
(9) Finally, dated studies (publication date before 2000) were excluded

For a small number of articles, the full text was not available. The authors were contacted through
Research gate. Given that no response was received, these articles were excluded.

This selection resulted in 22 articles from the PubMed database and seven articles from the WoK search.

These 29 articles were analysed in full detail.

11



4.2 Results quality assessment

The quality assessment of the included articles, based in table 3 in the appendix, gave the following
results.

The included groups of patients were clearly described in all studies. However, not all groups were
composed in at an equal moment in the disease-course. Eight studies included patients with large

differences in disease duration, seven of them did mention the average disease-duration.

The assessment of the quality of longitudinal follow-up was divided in two questions: “was the follow-up
complete?” and “was the follow-up available for an adequate proportion of the originally included
patients?”. In four studies, the measurements of outcome measures were incomplete over time (no
continuous data collection at each subsequent time period). The second question referred to the lost to
follow-up. In 12 studies the lost-to follow up was mentioned as a limitation, possibly influencing the

results. In one study, the lost to follow-up wasn’t mentioned.

In both the outcome measures and the prognostic factors, common validated questionnaires and scales
were used. The psychometric properties of these measurement tools had already been extensively
studied and approved. Only three studies were not found to be valid and reliable. These studies used a

single question for the assessment of a key prognostic factor and/or an outcome measure.

The identical performance of measurements, associated with the objectivity, was found to be satisfactory
in 16 studies.

The generalisability of the findings was questionable in 12 studies.

4.3 Results data extraction

The studied population were always patients with one of the following neurological conditions: stroke,
multiple sclerosis, Parkinson’s disease, TBI or SCI. Five articles included stroke patients, nine articles
included patients with multiple sclerosis, five studied patients with Parkinson’s disease, five articles
followed patients after TBI and five included patients with SCI. The number of patients had to be above
50 at all time points, as mentioned above. The number of patients at final follow-up ranged from 61 (Erro
et al., 2016) to 10761 (Hubbard, Vo, Forder, &Byles, 2016). The primary aim of all included articles
(n=29) was to evaluate the QoL in a longitudinal perspective. Most articles also investigated the
influencing factors of the change in QoL over time. In all articles, multiple measurements were
implemented over a period of at least three years. The exact moment and number of measurements

of the included articles are presented in table 1 below.

12



Table 1: Overview of measurements of QoL (in months)

Stroke MDD Istmeasure | 3|6 |9 |12 [18 |24 |36 |48 |60 |72 |84 |96 |108 [ 120 | 132 | 144 + AQoL
(Luengo-Fernandez et al.) <1 =
(Patel et al.) =
(Ayerbe et al) /
(van de Port et al.) /
(Hubbard et al.) /

Spinal cord injury MDD 1st measure 3|6 9 | 12 18 24 36 48 60 72 84 96 108 120 132 144 + AQoL
(Charlifue et al.) N
(van Koppenhagen et al.) <1 ™
(Erosa et al.) /
(Krause et al.) 93y 15,2%;5,30 N
(van Leeuwen et al.) <1 =

Traumatic brain injury MDD 1st measure 3|6 9 | 12 18 24 36 48 60 72 84 96 108 120 132 144 + AQoL
(Juengst et al.) 0
(Williamson et al.) /
(Resch et al.) =
(Underhill et al.) =
(Andelic et al.) <1 0

Multiple sclerosis MDD 1st measure 3|6 9 | 12 18 24 36 48 60 72 84 96 108 120 132 144 + AQoL
(Chruzander et al.) 18.0y N2
(Solari et al.) 16.7y N
(Wynia et al.) 13.0y N
(Khan et al.) 165y 2
(de Groot et al.) <6,0m /
(Ruet et al.) < 6,0m 2
(Stuifbergen et al.) 135y /
(de Groot et al.) <6.0m /
(Giordano et al.) / %

Parkinson’s disease MDD 1st measure 3|6 9 | 12 18 24 36 48 60 72 84 96 108 120 132 144 + AQoL
(Klotsche et al.) 9.3y N
(Karlsen et al.) 85y N
(Erro et al.) <2y =
(Forsaa et al.) 8.6y %
(Lawson et al.) Recently N

13




The 29 different articles applied different questionnaires to assess the primary outcome measure
(change in QoL). The questionnaires used in the included articles have been extensively studied and
were found to be valid and reliable in almost all articles. Figure 1 illustrates these questionnaires.
Secondary outcome measures (influencing factors) varied greatly between articles. The changes in
QoL over time and the influencing factors are further discussed in the results below.

LsQ

QLI-MS

AQoL
WHOQOL-BREF
MSQL-54

LSI-A

SWLS
PDQ-39
NHP

SIP-68

'Imll

SF-36

EQ-5D-3

l

o

1 2 3 4 5 6 7

B Stroke M Parkinson's disease M Traumatic brain injury Multiple sclerosis H Spinal cord injury

Figure 1: Questionnaires used for assessment of QoL across pathologies

Changes over time

In stroke patients, the QoL is lower compared with matched healthy controls. Significant differences on
EQ-5D were found at one month (stroke: 0.61, control: 0.85) and remained stable in the following five
years (stroke: 0.68, control: 0.86). Post-stroke, improvement of QoL between one and six months

remained throughout the remaining five years (Luengo-Fernandez et al., 2013).

In spinal cord injury, the trajectories of QoL showed great variety. In a study by van Leeuwen et al (2011)
five different trajectories over a five-year period were distinguished: three groups showed relatively
stable QoL outcomes (high satisfaction: 16.5%, intermediate satisfaction: 30.6%, low satisfaction:
27.2%), one group showed recovery (low satisfaction at the beginning, high satisfaction at the end of
the study: 23.3%) and one small group deteriorated (from high- to low satisfaction during the study:
2.4%). Thus, the QoL of the majority of the patients in this study remained stable. On the other hand,
other studies counter these results by stating that QoL deteriorates in persons who live longer with SCI
(Charlifue, Lammertse, & Adkins, 2004; Krause, Clark, & Saunders, 2015).



Patients with TBI scored lower in all four physical dimensions of the SF-36 when compared with the
general population (Andelic et al., 2015). QoL post-TBI can decline, but in most individuals, it improves
or remains stable over time. This was confirmed by a study following trajectories of QoL in patients with
TBI, using the Satisfaction with Life Scale (SWLS). 44.5% reported stable satisfaction and 19.8% were
initially dissatisfied but improved over time, whereas only 20.9% reported stable dissatisfaction and

14.8% were initially satisfied but declined (Juengst et al., 2015).

The QoL of patients suffering from Parkinson’s disease is reduced greatly, despite treatment there’s a
significant deterioration over time. This mainly occurred in the following NHP-scores: physical mobility,
pain, social isolation and emotional reactions (Karlsen, Tandberg, Arsland, & Larsen, 2000a). However,
in a study by Klotsche et al (2011), using the EQ-5D, PD patients were divided in a stable group and a
group in which the QoL declined over a period of 3 years. The major part of the patients showed no
significant deterioration of QoL (73%). Only 23% experienced a significant decline in EQ-5D scores. The

total EQ-5D, however, declined (0.81 at baseline, 0.77 at three years).

Compared to healthy controls, the QoL of MS-patients is lower. Physical functioning, cognitive function,
sexual function and overall QoL-scales deteriorated significantly over a 7-year period (Ruet et al., 2013).
In MS, the physical domain of QoL tends to get worse, whereas the psychosocial domain remains stable
or even tends to improve. The physical domain of the SIP-68 worsened from 21 to 26 over a ten-year
period, while the psychosocial domain remained stable with scores ranging from 14 to 15. However, the
total QoL declined with EQ-5D scores ranging from 0.66 to 0.59 in this 10-year period. (Chruzander et
al., 2014; Solari, Ferrari, & Radice, 2006). Additionally, Wynia et al. (2012) stated that the prominent
increase in disability and loss in QoL occurred in early stages of MS in particular (subgroup EDSS: 0-
4.5). As an example of this worsening in disability, Giordano et al (2012) found that the proportion of
severely disabled increased from 16% to 32% and those requiring daily home care increased from 19%

to 30% over an 11-year period.
Factors associated with QoL

At five-year follow-up, lower QoL is associated with lower age left education, unmarried, older age at
onset, event severity and more recurrent strokes (Luengo-Fernandez et al., 2013). Comorbidities such
as hypertension, urinary incontinence, cognitive impairment, depression, diabetes mellitus, obesity and
heart disease interfere with QoL in a significant manner (Hubbard, Vo, Forder, & Byles, 2016; Patel,
McKevitt, Lawrence, Rudd, & Wolfe, 2007). Furthermore, anxiety three months after stroke was
significantly associated with lower scores in the mental domain of QoL in one, three and five years
(Ayerbe, Ayis, Crichton, Wolfe, & Rudd, 2014). Fatigue was also found to be an independent factor

associated with QoL at all time points (van de Port, Kwakkel, Schepers, Heinemans, & Lindeman, 2007).

Older age at injury, male gender, unmarried and poorer perception of health in the past influence QoL
in a negative way (Charlifue et al., 2004; Krause et al., 2015). Also, a positive correlation was found
between exercise participation and QoL in patients with SCI: POpeak and VO2peak were significantly
associated with life satisfaction. Patients with SCI are capable of improving their peak oxygen uptake

and peak power up to 20% after active rehabilitation. The following improvement in life satisfaction is
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comparable to positive major life events such as marriage (van Koppenhagen et al., 2014). According
to Erosa et al. (2013), higher functional independence (higher FIM), less pain and higher family
satisfaction lead to higher mobility and social integration which in turn lead to higher life satisfaction and
self-rated health status. Finally, van Leeuwen et al. (2012) compared patients with high life satisfaction
trajectories to patients with low life satisfaction trajectories. Distinctive factors in favour to the high life
satisfaction group were: younger age, paraplegia, higher functional independence (FIM), less pain and

more everyday social support.

After TBI, patients with persistent pain were at a significant higher risk for development of depressive
symptoms and post-traumatic stress disorder, both of which lead to a poorer QoL (Williamson et al.,
2013). Higher levels of cognitive (lower FIMcog) and motor (low FIMmotor) impairments result in a
decline of QoL (Resch et al., 2009). Middle age groups with low levels of participation are a high-risk
group for lower QoL (Juengst et al., 2015). Furthermore, a higher level of education, the male gender,
employment at time of injury and shorter length of post-traumatic amnesia lead to improvement of QoL
in TBI (Andelic et al., 2015).

Disease severity (UPDRS, H&Y), disease duration and higher age are the leading factors influencing
QoL in patients with Parkinson’s disease (Karlsen et al., 2000a; Klotsche et al., 2011). However, the
impact of non-motor symptoms increases over time and significantly affects QoL as well (Erro et al.,
2016). Depression (higher MADRS), presence of insomnia at baseline, fewer years in education, female,
higher baseline motor severity and higher LED (levodopa equivalent) result in a decline of QoL (Forsaa,
Larsen, Wentzel-Larsen, Herlofson, & Alves, 2008). Cognitive impairment determines QoL greatly:

decreasing MoCA scores and declining attention lead to worse QoL in Lawson et al (2016).

Lower QoL is associated with duration (>12 years), type of MS (progressive), higher degree of disability
(EDSS) and cognitive impairment (SDMT) in a longitudinal study by Chruzander et al., (2014). Khan et
al (2013) found that the prevalence of chronic pain increases by 15% in a MS community over a seven-
year period. In addition, a positive correlation was found between pain intensity and following subscales
of the AQoL: independent living and psychosocial wellbeing. The total AQoL correlated positively with
this pain as well. Furthermore, functional limitations correlate negatively with both exercise behaviour
and QoL. Exercise behaviour correlates positively with QoL. The negative correlation between change
in functional limitations and the change in QoL may reflect how difficult it may be for person with MS to
adapt to uncertain and unpredictable changes in their functional status (Stuifbergen, Blozis, Harrison, &
Becker, 2006).
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Article

QoL measure

First measurement

Table 2: Results of included articles

Follow-up measurement

Factors associated with QoL

Conclusion

(Luengo-
Fernandez et al.)
Stroke

(Patel et al.)
Stroke

(Ayerbe et al.)
Stroke

(Van de Port et al.)
Stroke

(Hubbard et al.)
Stroke

(Klotsche et al.)
Parkinson disease

(Karlsen et al.)
Parkinson disease

(Erro et al.)
Parkinson disease

(Forsaa, Larsen et
al.)
Parkinson disease

(Lawson, Yarnall et
al.)
Parkinson disease

(Juengst et al.)
Traumatic brain
injury

- EQ-5D-3 levels
guestionnaire

- Quality-adjusted
life years (QALY'’s)

- SF-36
PHSS = physical health
MHSS = mental health

- SF-36

PHSS = physical health

MHSS = mental health

- SIP 68 (sickness
impact profile)

- SF-36
PHSS = physical health

- EQ-5D-3

- Nottingham health
profile (NHP, part 1)

- PD-questionnaire-
39 (PDQ-39)

- Nottingham health
profile (NHP)

- PD-questionnaire
(PDQ-39)

- Satisfaction with
life scale (SWLS)

TIA=0.77 EQ-5D
Stroke = 0.61 EQ-5D

Control group = 0.85 EQ-5D

PHSS = 37.07
MHSS = 46.60

No data available

SIP 68 =29.78

No data available

Total EQ-5D = 0.81
Class 1 =0.99/ class 2 =
0.79

Class 3=10.88/class 4 =
0.66

Total NHP = 120.0

Total PDQ-39 = 197.3

Total NHP = 149.9

Total PDQ-39 = 18.39

Total SWLS = 22.3

TIA =0.80 EQ-5D and lost 1.68
QALY’s

Stroke = 0.68 EQ-5D and lost 1.

QALY’s

Control group = 0.86 EQ-5D
PHSS =37.91

MHSS = 47.68

No data available

No data available

No data available

Total EQ-5D = 0.77
Class 1 =0.91/Class 2 =0.77
Class 3 = 0.83/ Class 4 = 0.59

Total NHP = 176.0

Total PDQ-39 = 205.3

Total NHP = 197.9

Total PDQ-39 = 22.01

Total SWLS = 22.8

=> stable satisfaction (44.5 %), stable

dissatisfaction (20.9 %), initial

68

dissatisfaction (19.8 %) and initial

satisfaction declining (14.8 %)
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Lower QolL:

- Event severity, more recurrent strokes and
stroke versus TIA

- Lower age left education, unmarried and older at
onset

PHSS:

- Hypertension, urinary incontinence and cognitive
impairment => worse PHSS

- Age (>75) and Carribean/African => better PHSS

MHSS:

- Hypertension => worse MHSS

- Anxiety 3 months after stroke was significantly
associated with lower scores in the MHSS in
year 1,3 and 5 (-4.76, -4,71 and -6.40)

- Fatigue and depression => lower QoL

Poor PHSS:
- Not partnered and obese
- Diabetes, heart disease and hypertension

- High UPDRS (lI-1V), long disease duration and
older age => worse QoL

- No association between any demographic or
clinical variables and QoL

- Increased progression of the disease (UPDRS
and H&Y) => => worse QoL

- Total NMS-score and female gender => worse
QoL

- There were no associations between NMSs and
motor disability

- Higher MADRS-scores, higher H&Y, Presence of
insomnia at baseline => poorer overall QoL

- Fewer years in education, being younger,
female, higher baseline motor severity, higher
baseline depression and higher LED (levodopa
equivalent) => worse QoL

- Decreasing MoCA scores and declining attention
over time => worse QoL

- Middle age groups, low levels of participation,
depressive symptoms and cognitive disability =>
poorer QoL

Qol for TIA and stroke patients was lower
than for matched controls

Improvement of QoL between 1 and 6 months
was remained throughout the remaining 5
years

Qol remains low up to 3 years after stroke

Anxiety is associated with depression and
leads to lower Qol in the long term after
stroke

Fatigue is associated with IADL and QoL, but
not with basic ADLs between 6 and 36
months

Many women who experience stroke, survive
many years with poor PF

Many women who had poor PF at baseline
had poor PF at the last follow up, indicating
little recovery

PD patients were split into patients with a
decline in QOL (class 3 and 4) and those with
a stable QoL (class 1 and 2)

PD has an impact on HRQOL and despite
treatment there is a significant deterioration
over time especially in physical mobility, pain,
social isolation and emotional reactions
NMSs significantly increase over time and
affect QOL of patients with PD.

PD has an increasing impact on QOL,
deterioration in physical mobility was the most
important single factor contributing to decline
in QOL.

PDQ-39 significantly increased over time in
participants with PD-MCI at baseline
Cognitive impairment had a significant role in
determining QOL

QoL can decline following TBI, but most
individuals QoL improve over time.

Loss of life roles and depression after TBI put
individuals with TBI at high risk for low or
declining QoL



(Williamson et al.)
Traumatic brain
injury

(Resch et al.)
Traumatic brain
injury

(Underhill et al.)
Traumatic brain
injury

(Andelic, Perrin et
al.)

Traumatic brain
injury

(Chruzander et al.)

Multiple sclerosis

(Solari et al.)

Multiple sclerosis

(Wyniaet al.)
Multiple sclerosis

(Khan et al.)
Multiple sclerosis

(de Groot et al.)
Multiple sclerosis

(Ruet et al.)
Multiple sclerosis

(Stuifbergen et al.)
Multiple sclerosis

SIP 68 (sickness
impact profile)
Family satisfaction
scale (FFS)

The life satisfaction
index-A (LSI)

The life satisfaction
index-A (LSI)

Physical SF-36

SIP-68
EQ-5D-3

MSQL-54

WHOQOL-BREF

Assessment of
quality of life
(AQol)

questionnaire

SF-36

SEP-59
scale/MSQoL

Quality of Life
Index-MS version
(QLI-MS)

No data available

Total LSI = 11.73

Total LSI = 11.66

Total Physical SF-36 =

64.25

- PF =78

- RP =47

- BP =65

- GH =67
Total SIP 68 = 19

- Physical dimension = 21
- Psychosocial dimension =

14
EQ-5D = 0.66

Total MSQOL = 58

Total WHOQOL-BREF =

14.7

- Physical health = 13.9
- Psychological health =

14.4

- Social relations = 15.0

- Environment = 15.5

Total AQoL: 28.8

- Grade | = 37.2
- Grade Il = 26.4
- Grade Il = 23.7

No results available

No results available

QLI-MS = 20.3

No data available

Total LSI = 11.64

Total LSI = 11.33

Total Physical SF-36 = 68.75
- PF =83
- RP =54
- BP=71
- GH =67

Total SIP 68 = 22

- Physical dimension = 26

- Psychosocial dimension = 15
EQ-5D = 0.59

Total gqMSQOL = 66,8

Total WHOQOL-BREF = 14.4
- Physical health = 13.3

- Psychological health = 14.2
- Social relations = 14.7

- Environment = 15.3

Total AQoL = 37,4

- Grade | = 30,2

- Grade Il = 32,5
- Grade Il = 61,5
- Grade IV = 60,0

No results available

No results avalable

QolL- scores showed no change over
the 5 years.
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- Greater functional impairment, lower family
satisfaction at 12 months, presence of pain and
depression at 24 months => lower QoL

- Higher FIM (tot), higher FIM (cog) and older age
=> better QoL

- Unemployed and depression => poorer QoL

- Higher level of education, employed at time of
injury, shorter length of PTA => better PF

- Men, more severe brain injury => better RP

- Men => better BP

- Men, employed at time of injury and higher ISS
(more severe overall injury) => better GH

- Duration of MS (>12y), type of MS (progressive),
higher degree of MS disability (EDSS) and
cognitive impairment (SDMT) => lower QoL

- Domains worsened: health status, physical
function and general health

- Domains improved: social function, mental
health and health distress

Subgroup EDSS 0 to <4,5

- Small worsening of QoL concerning physical
health and autonomy

Subgroup EDSS >4,5 to <7

- Mean EDSS increased from 6 to 6,5

- No changes in QoL

Subgroup EDSS >7 to <10

- Mean EDSS increased from 8,5 to 9,0

- No change in MSIP disability domains or QoL

Positive correlation between pain intensity and AQoL

domains:

- Independent living, psychosocial wellbeing and
total AQoL

Normal performance of social roles:

- More vitality, Perceived amount of social support
and higher T2-weighted supratentorial lesion
load

Normal physical functioning role:

- Fatigue, exacerbations and the amount of social
support

Pedictors of QoLover 7 years:

- Not predicted by any of the baseline variables

- Functional limitation scores were negatively

correlated with both exercise behaviors and QoL.

- Exercise behaviors and QOI correlated
positively.

QoL following TBI is negatively affected by
pain, depression, functional impairment and
lower family satisfaction

QoL scores were relatively stable in TBI.
TBI with greater cognitive and motor
impairments are more likely to experience
declines in QoL

QoL scores were relatively stable in TBI.
Depression and no-employment were
associated with diminished QoL

Lower QOL for TBI when compared with the
general population

PF scores improved significantly over time
whereas RP, BP and GH did not improve
over time

QOL with regard to its physical domain tends
to get worse in PWMS

QOL with regard to its psychosocial domain
remains stable in PWMS.

QOL with regard to its physical domain tends
to get worse.

QOL with regard to its psychosocial domain
improved over time.

Significant increase in 8/11 MSIP disability
domains.

Small significant worsening in QOL (domain
physical health and autonomy)

Prominent increases in multiple aspects of
disability and loss of QOL occur in early
stages in MS in particular

There was a significant deterioration for QOL
domains of independent living, psychosocial
wellbeing and total AQoL

The most pronounced deviation was found for
sub-scale SF36rp, followed by SF36sf and
SF36re.

Mental health was relatively unaffected, which
indicates that mental health cannot explain
the reduced performance of social roles

The QoL was lower in the MS patiénts than in
their matched controls.

physical functioning, cognitive function,
sexual function and overall HRQoL scales
deteriorated significant at 7 years

About half of the individuals had scores that
increased over time and about half had
scores that decreased



(De Groot et al.)
Multiple sclerosis

(Giordano et al.)
Multiple sclerosis

(Charlifue et al.)
Spinal cord injury

(van Koppenhagen
etal)
Spinal cord injury

(Erosa et al.)
Spinal cord injury

(Krause et al.)
Spinal cord injury

(van Leeuwen et
al.)
Spinal cord injury

SF-36

Multiple sclerosis
quality of life 54
(MSQOL-54)

Self-assesed
health status
Satisfaction with
life scale (SWLS)
Life Satisfaction
Now

Life Satisfaction
Comparison

Life Satisfaction
Total

Life Satisfaction
Index - A (LSI-A)
Self-rated health
status

The Life Situation
Questionnaire
(LsQ)

2 questions: “what
is your quality of
life at the moment”
and “Is your quality
of life better, equal
or worse than
before the SCI”

No results availabe

Total MSQOL-54 = 61.0

Self-assesed health = 2.6
SWLS =20.3

Total life satisfaction = 5.7

No results available

Total mean LSQ = 3.63

Trajectories:

- Low life satisfaction => 27
%

- High life satisfaction => 17
%

- Recovery => 23 %

- Deterioration => 2 %

- Intermediate life
satisfaction => 31 %

No results available

Total MSQOL-54 = 62.4

Self-assesed health = 2.5
SWLS =22.9

Total life satisfaction = 7.8

No results available

Total mean LSQ = 3.46

No results available
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- The neurological deficits (EDSS), physical
functioning (FIMmf) and SF36pf deteriorate
significant in the first three years.

- Domains worsened: health scale, general health
and coghnitive function

- Domains improved: Emotional well-being and
social function

High baseline EDSS scores => lower QoL

Predictors of change:
- Unmarried, poorer perception of health 5 years
earlier

Positive relationship between exercise participation

and quality of life:

- Both POpeak and VO2peak were significantly
associated with life satisfaction

- Higher FiM, less pain and family satsfaction =>
higher mobility and social integration

- Higher mobility and social integration => higher
life satisfaction and self-rated health status

Lower QoL:

- Older age at injury and male gender

High life satisfaction compared with persons in the low

life satisfaction trajectory:

- Younger, paraplegia, higher functional
independence, less pain and more everyday
social support

Low life satisfaction at the beginning and high life

satisfaction scores at the end compared with persons

in the low life satisfaction trajectory:

- Female, higher functional independence and
fewer secondary impairments

physical functioning, social functioning and
general health are markedly affected in
PWMS

Although MSQOL-54 composites remained
stable over the decade, individual scores
could deteriorate (change in health, general
health and cogpnitive function) or improve
(social function and emotional wellbeing).

Significant decline in perceived health status
as one lives longer with SCI

Patients with SCI demonstrate improvements
in wheelchair exercise capacity and life
satisfaction through 5 years

A person who is more functionally
independent may experience greater mobility
in their surroundings this leads to greater life
satisfaction

Social participation, satisfaction with social
activities, sex life and health decreased
Satisfaction with employment and Economic
satisfaction improved over time

In general satisfaction declined over time
Functional independence and pain severity
discriminated between the low and high life
satisfaction trajectories.
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5 Discussion

5.1 Reflection on the quality of the included studies

Based on the Cochrane criteria (table 3 in the appendix), the overall quality of included studies was quite
good. The use of validated questionnaires and scales to assess prognostic factors and outcome
measures, made an important contribution to this overall rating. Studies with insufficient validity or
reliability were scarce (n=3), these studies often used a single question for the assessment of a key
prognostic factor and/or an outcome measure. The follow-up was found to be satisfactory in the majority
of studies (n=16), even though a large lost to follow-up is inherent to longitudinal studies with a time
window over several years. Most studies also gave voice to the possible impact the lost to follow-up
might have had on the results. Objectivity in studies concerning quality of life is hard to assess, because
of their reliance on self-report questionnaires. We decided to distinguish objective from subjective using
the mode of assessment. Only if the assessment was performed by a healthcare professional in a
structured interview, the criterium for objectivity was met (n=17). Generalisability of the findings was
guestionable in several studies (n=12). A relatively small sample size, the limitation of patient inclusion
to a specific age or disease severity group, one specific region in which the study was conducted, were

all possible factors influencing the degree to which results were generalizable.

5.2 Reflection on the findings in function of the research questions

This review of longitudinal studies showed that the QoL of patients, suffering from the five mentioned
neurological disorders, was lower compared to healthy individuals. This difference remained during the
observational periods (ranging from three to 35 years) in all included articles, therefore we could
conclude that overall, people diagnosed with a neurological disorder will not level with healthy individuals
in terms of QoL. However, the course of QoL on the long term did differ among neurological disorders.
As expected, the overall QoL deteriorated in chronic, degenerative disorders such as MS and
Parkinson’s disease. In contrast, the neurological disorders of an acute nature included in this review

(stroke, SCI, TBI) showed a stable course or even an improvement of QoL over the years.

Whether it decreased, increased or remained stable, the QoL in neurological disorders was indisputably
influenced by several factors. Table 3 summarizes the factors directly related to the overall QoL in the

five neurological disorders under study.
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Table 3: Factors associated with QoL (change) in different neurological disorders

Influencing Stroke Spinal Traumatic Multiple Parkinson’s
factor cord brain injury sclerosis disease
injury

ICF

Diseas(eirs)everity v (N v (N v N v %) 20
Disease duration v (V) v (V)
(™
Pain (M) v ) v (V) v
Cognitive

impairment (1) YW e i\
Anxiety (1) v ()
Depression (1) ) v () v (V)
Fatigue (1) v ()
Comorbidities

) v V)
Insomnia 02)
Type
(progressive v )
MS)
Functional

impairment (1) e W

Exercise
behaviour (1) v 9 v 9

BODY FUNCTION

ACT.

Level of

participation () v (M v

PART.

Age (N v (V) v (V) v (1) v (V) v (V)
Gender (male) v (V) v (M) v (V) v (M)
Level of

education (1) v (1) v () v )
Family
satisfaction (1) v (N
Employment v (N

Marital status
(married) v Q) v Q)

PERS.

EXT.

As seen in table 3, the disease severity influenced all five neurological disorders in this review. As
expected, higher severity led to lower QoL. However, when approaching the disease severity from a
‘change over time’ point of view, other insights were obtained in the MS-subgroup. Low severity (EDSS
< 4.5) led to a decreasing QoL while higher severity (EDSS > 4.5) results in a stable QoL (Wynia, van
Wijlen, Middel, Reijneveld, & Meilof, 2012). An explanation for these results might be that the lower-
severity group probably consisted of people recently diagnosed with MS. The self-assessed health in
recently diagnosed patients might deteriorate by experiencing several ‘new’ disabilities. These patients
most likely hadn’t developed the same coping strategies as the high-severity group, who’ve had to live
with MS for a long time. The presence of pain, as expected, correlates negatively with QoL in TBI
(Williamson et al., 2013), in MS (Khan, Amatya, & Kesselring, 2013) and in SCI (Erosa, Berry, Elliott,
Underhill, & Fine, 2014; van Leeuwen et al., 2011). Neuronal hyper-excitability, exaggerated wind-up
sensation and hyper-reactivity in neurological disorders contributed to the development of chronic pain
syndromes. This persistent pain might interfere with daily activities, thereafter this might lead to a decline
of QoL. For this reason, healthcare providers should be encouraged to focus on the assessment and

treatment of pain in patients with neurological disorders. Depressive symptoms are related to a poorer
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QoL in stroke, TBI and Parkinson’s disease (Ayerbe et al., 2014; Lawson et al., 2016; Underhill et al.,
2003). In our opinion, anxiety was an important predictor for the development of depression. The fear
of experiencing new disabilities and related participation restrictions could lead to inadequate coping
and negative expectations regarding life. Depression and QoL have a reciprocal relationship in which
depression leads to a poorer QoL, whereas a poorer QoL might provoke feelings of depression. In this
review, functional impairments were found to relate directly with QoL in only TBI and SCI (Erosa et
al., 2014; Resch et al., 2009; van Leeuwen et al., 2011; Williamson et al., 2013). However, functional
independency will automatically result in greater mobility in the patient’s surroundings, leading to more
social contacts and participation. Hence, we concluded that functional impairments probably played a
role in the QoL of all neurological disorders. Only two studies examined the exercise behaviour of
included patients. Stuifbergen et al (2006) found a positive correlation between a higher level of exercise
and QoL in MS patients. Similar results were obtained in patients with SCI by van Koppenhagen et al
(2014). This correlation could be explained by the inhibitory effect of consistent exercise on functional
impairments (leading to the benefits mentioned above). However, the benefits of exercise are not limited
to the physical compartment of QoL. A broad range of other quality of life-related entities are influenced
positively by exercise: mood, depression, mental stress and self-perception of capacities. Age appeared
to be an important influencing factor of the QoL as well. Older age was correlated with a lower QoL in
all neurological disorders, except for TBI. The middle age group was found to be at higher risk for poor
QoL, while older age results in better QoL post-TBI. (Juengst et al., 2015; Resch et al., 2009). These
findings might be explained by the value middle-aged groups attach to the performance of their life roles
as part of the total life satisfaction. A contradiction that could serve as an example of a different value
attached to a life role, is the career path. Middle aged people were building their careers pre-TBI, while
older patients were retired and experienced no extra limitations in this domain after the injury. Another
important example might be the role as a parent. The middle-aged group had a greater responsibility
regarding the care of their (young) children. This exception regarding age in TBI (why in TBI and not in
e.g. SCI or stroke) could not be explained by the obtained evidence. The influence of gender on the
QoL differs among several neurological disorders: the male gender results in a better QoL in Parkinson’s
disease and TBI, while men score poorer on QoL in MS and SCI (Andelic et al., 2015; Krause et al.,
2015; Lawson et al., 2016; Stuifbergen et al., 2006). For these differences among pathologies, we could
not find a complete explanation. Just the fact that a lower QoL in women might be explained by the loss
of their socio-cultural role of managing the household. Also, it might be difficult for their male partners to

take over this role, hence reducing the QoL of these women even more.

In this literature review, various questionnaires were used to assess the QoL (Figure 1, p.14). The SF-
36 (in six studies) and the SIP-68 (in five studies) were the assessment tools most frequently used to
describe the course of QoL. The EQ-5D was used in three studies. Thus, researchers appear to prefer
the use of these generic questionnaires. A possible explanation for this finding could be the fact that
generic questionnaires are easy to administer and applicable to different pathologies. We would prefer
disease-specific questionnaires based on a generic questionnaire. The disease-specific items insure a
holistic approach of the individual's QoL, taking into account all characteristics of the disease under

study. At the same time, the possibility of comparison to healthy individuals or to other diseases is
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preserved by the generic component. An example of a ‘combined’ questionnaire is the MSQOL-54 (used

in four studies) which combines the generic SF-36 with 18 MS-specific items.

In the context of the generalisability of our findings, we also included the country in which the studies
were conducted in our data-extraction. A summary of these countries can be found in figure 2. We found
that studies of good quality were only available in industrialized countries with middle- or high incomes.
Whereas data concerning the course of QoL in neurological conditions in developing countries with low
incomes, is lacking. Therefore, our findings can only be generalized to countries with middle- or high
incomes. It could be useful to assess the longitudinal course of QoL in poorer developing as well. In this

manner, a global image of QoL after neurological injuries can be obtained.
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Figure 2: Geographical outline of included studies

After the study of the course of QoL and its associated factors, we attempted to deduce several take
home messages for neurological rehabilitation. First of all, it remains critical to encourage exercise
behaviour in the long term. Exercise inhibits the progression of functional impairments, leading to an
improved participation. On top of that, exercise can be important to reduce anxiety and depression in
patients with neurological disorders by engaging these persons in the process of resuming enjoyable
and meaningful activities. Another influencing factor that may be of importance in the rehabilitation of
neurological disorders is pain. A greater understanding of clinical manifestations of pain, leading to
improved methods of assessment and appropriate interventions, is necessary. Obviously, healthcare
providers should always take into account comorbidities and adjust intervention programs accordingly.
Finally, the identification of risk factors (as done in this review) lead to more insight in population groups
at higher risk for poorer QoL. This insight should lead to specific prevention and intervention programs

addressing the high-risk groups.
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5.3

Reflection on the strengths and weaknesses of the literature study

Table 4 in the appendix contains an overview of the strengths and limitations of the included studies.

The most important strengths are the following:

+
+

+

In all studies, a long follow-up period was ensured by the inclusion criteria (> 3 years).

The sample sizes across studies ranged from 61 (Erro et al., 2016) to 107961 (Hubbard et al.,
2016). Only studies with a sample size larger than 50 were included in this review.

A comprehensive collection of data concerning the patient’s situation at baseline: social-
demographics, disease severity measures, disability, pharmacological treatment, smoking
habits, employment, presence of pain, ...

The use of validated measurement tools. Almost all studies included questionnaires or scales
of which the psychometric properties were extensively examined and were found to be
satisfactory to very good. Studies with insufficient validity or reliability were scarce (n=3),
these studies often used a single question for the assessment of a key prognostic factor

and/or an outcome measure

The most important limitations are the following:

+

Loss of data is inherent to longitudinal studies with a time-window of several years. This lost to
follow-up was present in all included studies. This might have introduced biases that led to
over- or underestimation of results (e.g. people who were too confused or dysphasic to
complete the questionnaires led to an under-estimation of poor QoL). In chronic conditions,
the attrition rate due to death was large.

The reliance on self-reported data. QoL is a subjective, multidimensional concept assessed by
self-report questionnaires. We could state that this reliance on self-report is inherent to the
investigated outcome measure. As mentioned in the quality analysis, the criterium of
‘objectivity was based on the mode of assessment. 17 studies were found to be objective
enough.

The use of generic measures (e.g. SF-36) might lead to assessments not sensitive or specific
enough to detect disease-specific domains of physical and mental health. However, an
advantage of these measures is the ability of comparison with healthy controls or with patient
populations of other studies.

The generalisability was found to be a limitation in 12 included studies. Several reasons were
mentioned as possible factors influencing the degree to which results of these studies were
generalizable (e.g. limitation of patient inclusion to a specific age or disease severity group).

A limitation in studies including patients with chronic neurological disorders in particular, was
the relatively short follow-up period. Longitudinal time-windows of three to five years provide
only a limited glimpse of the disablement process in persons with a disease that often lasts for
40 years or more (de Groot et al., 2008; Stuifbergen et al., 2006).
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5.4

Recommendations for further research

More evidence regarding the effect of exercise behaviour on QoL in neurological patients is
recommended. Merely two studies provided information in this field.

More specific research on interventions assisting in the maintenance of physical functioning
over a long period of time in patients with neurological disorders.

Longitudinal studies of good quality with an observational period exceeding 20 years were
scarce. These studies could be useful to assess the lifelong trajectories of QoL in patients with
neurological disorders. Only one study including SCI patients followed patients over a period
this long (up to 35 years).

On this topic is, no evidence is available in a mondial context. At this moment, studies of good
quality are only available in industrialized countries with middle- or high incomes. Whereas
data concerning the course of QoL in neurological conditions in developing countries with low
incomes is lacking.

Possible important factors, not investigated in the included studies, are the type and intensity of

care received after the neurological injury.
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6 Conclusion

The QoL in patients with chronic neurologic disorders deteriorates, while QoL in acute neurological

events remains stable or even improves when approached in a longitudinal perspective.
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Table 1a: Overview of number of hits for different combinations of search terms — PubMed

1. Stroke

MESH/Keywords

Stroke AND quality of life

Stroke AND quality of life AND longitudinal studies

2. Spinal cord injury

MESH/Keywords

Spinal cord injury AND quality of life

Spinal Cord Injury AND quality of life AND longitudinal

studies

3. Traumatic brain injury

MESH/Keywords
Traumatic brain injury AND quality of life

Traumatic brain injury AND quality of life AND
longitudinal studies

4. Multiple sclerosis

MESH/Keywords

Multiple sclerosis AND quality of life

Multiple sclerosis AND quality of life AND longitudinal

studies

5. Parkinson disease

MESH/Keywords

Parkinson’s disease AND quality of life

Parkinson’s disease AND quality of life AND
longitudinal studies

Items found in PubMed

1699

78

Items found in PubMed
960

51

Items found in PubMed
773

44

Items found in PubMed
1369

67

Items found in PubMed

1305

44



Table 1b: Overview of number of hits for different combinations of search terms - Web of Knowledge

1. Stroke

Keywords
Stroke AND quality of life AND longitudinal studies
NOT children NOT 1900-1999 (year of publication)

Refined WoK category: ‘clinical neurology’

2. Spinal cord injury

Keywords

Spinal cord injury AND quality of life AND longitudinal
studies

NOT children NOT 1900-1999 (year of publication)

Refined WoK category: ‘clinical neurology’

3. Traumatic brain injury

Keywords

Traumatic brain injury AND quality of life AND
longitudinal studies

NOT children NOT 1900-1999 (year of publication)

Refined WoK category: ‘clinical neurology’

4. Multiple sclerosis

Keywords

Multiple sclerosis AND quality of life AND longitudinal
studies

NOT children NOT 1900-1999 (year of publication)

Refined WoK category: ‘clinical neurology’

5. Parkinson’s disease

Keywords

Parkinson’s disease AND quality of life AND
longitudinal studies

NOT children NOT 1900-1999 (year of publication)

Refined WoK category: ‘clinical neurology’

Iltems found in WoK
271
243

53

Items found in WoK

128

115

43

Items found in WoK

110

81

18

Items found in WoK

238

228

101

Items found in WoK

113

112

57
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Included

Barclay-Goddard, R., Lix, L. M., Tate, R., Weinberg, L., & Mayo, N. E. (2011). Health-related quality
of life after stroke: does response shift occur in self-perceived physical function? Arch Phys Med
Rehabil, 92(11), 1762-1769. doi:10.1016/j.apmr.2011.06.013

Longitudinal time window too short

Barskova, T., & Wilz, G. (2007). Interdependence of stroke survivors' recovery and their relatives'
attitudes and health: a contribution to investigating the causal effects. Disabil Rehabil, 29(19), 1481-
1491. doi:10.1080/09638280601029399

Longitudinal time window too short
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364-369. doi:10.1016/j.jstrokecerebrovasdis.2009.06.005

Longitudinal time window without
multiple assessments

Bottoni, N., Bertaglia, E., Donateo, P., Quatrtieri, F., lori, M., Maggi, R., . . . Brignole, M. (2015).
Long-term clinical outcome of patients who failed catheter ablation of atrial fibrillation. Europace,
17(3), 403-408. doi:10.1093/europace/euu229

No adults with required neurological
injuries

Bourland, E. L., Neville, M. A, & Pickens, N. D. (2011). Loss, gain, and the reframing of perspectives
in long-term stroke survivors: a dynamic experience of quality of life. Top Stroke Rehabil, 18(5), 437-
449. doi:10.1310/tsr1805-437

Not enough participants at all time
points

Bushnell, C. D., Reeves, M. J., Zhao, X., Pan, W., Prvu-Bettger, J., Zimmer, L., . . . Peterson, E.
(2014). Sex differences in quality of life after ischemic stroke. Neurology, 82(11), 922-931.
doi:10.1212/wnl.0000000000000208

Longitudinal time window too short

Chuang, K. Y., Wu, S. C,, Yeh, M. C,, Chen, Y. H., & Wu, C. L. (2005). Exploring the associations
between long-term care and mortality rates among stroke patients. J Nurs Res, 13(1), 66-74.

Longitudinal time window too short

Chuluunbaatar, E., Chou, Y. J., & Pu, C. (2016). Quality of life of stroke survivors and their informal
caregivers: A prospective study. Disabil Health J, 9(2), 306-312. doi:10.1016/j.dhjo.2015.10.007

Longitudinal time window too short

Cieza, A., Bostan, C., Ayuso-Mateos, J. L., Oberhauser, C., Bickenbach, J., Raggi, A., . . . Chatterji,
S. (2013). The psychosocial difficulties in brain disorders that explain short term changes in health
outcomes. BMC Psychiatry, 13, 78. d0i:10.1186/1471-244x-13-78

Longitudinal time window too short

Dadjou, Y., Kermani-Alghoraishi, M., Sadeghi, M., Talaei, M., Yousefy, A., Oveisgharan, S., . ..
Sarrafzadegan, N. (2016). The impact of health-related quality of life on the incidence of ischaemic
heart disease and stroke; a cohort study in an Iranian population. Acta Cardiol, 71(2), 221-226.
doi:10.2143/ac.71.2.3141853

No adults with required neurological
injuries

Darlington, A. S., Dippel, D. W., Ribbers, G. M., van Balen, R., Passchier, J., & Busschbach, J. J.
(2007). Coping strategies as determinants of quality of life in stroke patients: a longitudinal study.
Cerebrovasc Dis, 23(5-6), 401-407. doi:10.1159/000101463

Longitudinal time window too short

de Weerd, L., Luijckx, G. J., Groenier, K. H., & van der Meer, K. (2012). Quality of life of elderly
ischaemic stroke patients one year after thrombolytic therapy. A comparison between patients with
and without thrombolytic therapy. BMC Neurol, 12, 61. doi:10.1186/1471-2377-12-61

Primary aim is investigation of a
specific intervention

Duncan, F., Lewis, S. J., Greig, C. A., Dennis, M. S., Sharpe, M., MacLullich, A. M., & Mead, G. E.
(2015). Exploratory longitudinal cohort study of associations of fatigue after stroke. Stroke, 46(4),
1052-1058. doi:10.1161/strokeaha.114.008079

Longitudinal time window too short

Forsberg-Warleby, G., Moller, A., & Blomstrand, C. (2001). Spouses of first-ever stroke patients:
psychological well-being in the first phase after stroke. Stroke, 32(7), 1646-1651.

No adults with required neurological
injuries

Ghotra, S. K., Johnson, J. A., Qiu, W., Newton, A., Rasmussen, C., & Yager, J. Y. (2015). Age at
stroke onset influences the clinical outcome and health-related quality of life in pediatric ischemic
stroke survivors. Dev Med Child Neurol, 57(11), 1027-1034. d0i:10.1111/dmcn.12870

No adults with required neurological
injuries

Gillard, P. J., Sucharew, H., Kleindorfer, D., Belagaje, S., Varon, S., Alwell, K., . . . Kissela, B.
(2015). The negative impact of spasticity on the health-related quality of life of stroke survivors: a
longitudinal cohort study. Health Qual Life Outcomes, 13, 159. doi:10.1186/s12955-015-0340-3

Longitudinal time window too short

Godwin, K. M., Swank, P. R., Vaeth, P., & Ostwald, S. K. (2013). The longitudinal and dyadic effects
of mutuality on perceived stress for stroke survivors and their spousal caregivers. Aging Ment
Health, 17(4), 423-431. doi:10.1080/13607863.2012.756457

No adults with required neurological
injuries

Goeggel Simonetti, B., Cavelti, A., Arnold, M., Bigi, S., Regenyi, M., Mattle, H. P., . . . Fischer, U.
(2015). Long-term outcome after arterial ischemic stroke in children and young adults. Neurology,
84(19), 1941-1947. doi:10.1212/wnl.0000000000001555

No adults with required neurological
injuries

Golicki, D., Niewada, M., Karlinska, A., Buczek, J., Kobayashi, A., Janssen, M. F., & Pickard, A. S.
(2015). Comparing responsiveness of the EQ-5D-5L, EQ-5D-3L and EQ VAS in stroke patients.
Qual Life Res, 24(6), 1555-1563. doi:10.1007/s11136-014-0873-7

Methodological evaluation of an
assessment tool

Grigorovich, A., Forde, S., Levinson, D., Bastawrous, M., Cheung, A. M., & Cameron, J. |. (2015).
Restricted participation in stroke caregivers: who is at risk? Arch Phys Med Rehabil, 96(7), 1284-

No adults with required neurological
injuries




1290. doi:10.1016/j.apmr.2015.03.004

Grohn, B., Worrall, L. E., Simmons-Mackie, N., & Brown, K. (2012). The first 3-months post-stroke:
what facilitates successfully living with aphasia? Int J Speech Lang Pathol, 14(4), 390-400.
doi:10.3109/17549507.2012.692813

Longitudinal time window too short

Guidetti, S., Ytterberg, C., Ekstam, L., Johansson, U., & Eriksson, G. (2014). Changes in the impact
of stroke between 3 and 12 months post-stroke, assessed with the Stroke Impact Scale. J Rehabil
Med, 46(10), 963-968. d0i:10.2340/16501977-1865

Longitudinal time window too short

Hadidi, N., Buckwalter, K., Lindquist, R., & Rangen, C. (2012). Lessons learned in recruitment and
retention of stroke survivors. J Neurosci Nurs, 44(2), 105-110. doi:10.1097/JNN.0b013e3182478c96

Primary aim is investigation of a
specific intervention

Hall, N. C., Chipperfield, J. G., Heckhausen, J., & Perry, R. P. (2010). Control striving in older adults
with serious health problems: A 9-year longitudinal study of survival, health, and well-being. Psychol
Aging, 25(2), 432-445. doi:10.1037/a0019278

No adults with required neurological
injuries

Hamzat, T. K., & Peters, G. O. (2009). Motor function recovery and quality of life among stroke
survivors in Ibadan, Nigeria. A 6-month follow-up study. Eur J Phys Rehabil Med, 45(2), 179-183.

Longitudinal time window too short

Howard, G., Safford, M. M., Meschia, J. F., May, C. S., Howard, V. J., Pulley, L., . . . Crowther, M.
(2007). Stroke symptoms in individuals reporting no prior stroke or transient ischemic attack are
associated with a decrease in indices of mental and physical functioning. Stroke, 38(9), 2446-2452.
doi:10.1161/strokeaha.106.478032

Longitudinal time window without
multiple assessments

Hubbard, I. J., Vo, K., Forder, P. M., & Byles, J. E. (2016). Stroke, Physical Function, and Death
Over a 15-Year Period in Older Australian Women. Stroke, 47(4), 1060-1067.
doi:10.1161/strokeaha.115.011456

Included

Hunger, M., Doring, A., & Holle, R. (2012). Longitudinal beta regression models for analyzing health-
related quality of life scores over time. BMC Med Res Methodol, 12, 144. doi:10.1186/1471-2288-12-
144

No adults with required neurological
injuries

Kim, S. K., Kim, S. H., Jo, M. W., & Lee, S. |. (2015). Estimation of minimally important differences in
the EQ-5D and SF-6D indices and their utility in stroke. Health Qual Life Outcomes, 13, 32.
doi:10.1186/s12955-015-0227-3

Methodological evaluation of an
assessment tool

King, R. B., Hartke, R. J., Lee, J., & Raad, J. (2013). The stroke caregiver unmet resource needs
scale: development and psychometric testing. J Neurosci Nurs, 45(6), 320-328.
doi:10.1097/JNN.0b013e3182a3ce40

No adults with neurological injuries

Kozlowski, A. J., Singh, R., Victorson, D., Miskovic, A., Lai, J. S., Harvey, R. L., . . . Heinemann, A.
W. (2015). Agreement Between Responses From Community-Dwelling Persons With Stroke and
Their Proxies on the NIH Neurological Quality of Life (Neuro-QoL) Short Forms. Arch Phys Med
Rehabil, 96(11), 1986-1992.1914. doi:10.1016/j.apmr.2015.07.005

Longitudinal time window too short

Langhammer, B., Lindmark, B., & Stanghelle, J. K. (2014). Physiotherapy and physical functioning
post-stroke: exercise habits and functioning 4 years later? Long-term follow-up after a 1-year long-
term intervention period: a randomized controlled trial. Brain Inj, 28(11), 1396-1405.
doi:10.3109/02699052.2014.919534

Not enough participants at all time
points

Langhammer, B., Stanghelle, J. K., & Lindmark, B. (2008). Exercise and health-related quality of life
during the first year following acute stroke. A randomized controlled trial. Brain Inj, 22(2), 135-145.
doi:10.1080/02699050801895423

Longitudinal time window too short

Larson, J., Franzen-Dahlin, A,, Billing, E., Arbin, M., Murray, V., & Wredling, R. (2005). The impact of
a nurse-led support and education programme for spouses of stroke patients: a randomized
controlled trial. J Clin Nurs, 14(8), 995-1003. doi:10.1111/j.1365-2702.2005.01206.x

No adults with required neurological
injuries

Lopez-Espuela, F., Zamorano, J. D., Ramirez-Moreno, J. M., Jimenez-Caballero, P. E., Portilla-
Cuenca, J. C., Lavado-Garcia, J. M., & Casado-Naranjo, I. (2015). Determinants of Quality of Life in
Stroke Survivors After 6 Months, from a Comprehensive Stroke Unit: A Longitudinal Study. Biol Res
Nurs, 17(5), 461-468. doi:10.1177/1099800414553658

Longitudinal time window too short

Luengo-Fernandez, R., Gray, A. M., Bull, L., Welch, S., Cuthbertson, F., & Rothwell, P. M.
(2013). Quality of life after TIA and stroke: ten-year results of the Oxford Vascular Study.
Neurology, 81(18), 1588-1595. d0i:10.1212/WNL.0b013e3182a9f45f

Included

Mayo, N. E., Scott, S. C., Bayley, M., Cheung, A., Garland, J., Jutai, J., & Wood-Dauphinee, S.
(2015). Modeling health-related quality of life in people recovering from stroke. Qual Life Res, 24(1),
41-53. doi:10.1007/s11136-013-0605-4

Longitudinal time window too short

Mayo, N. E., Scott, S. C., Dendukuri, N., Ahmed, S., & Wood-Dauphinee, S. (2008). Identifying
response shift statistically at the individual level. Qual Life Res, 17(4), 627-639. doi:10.1007/s11136-
008-9329-2

Longitudinal time window too short

Mayo, N. E., Fellows, L. K., Scott, S. C., Cameron, J., & Wood-Dauphinee, S. (2009). A Longitudinal
View of Apathy and Its Impact After Stroke. Stroke, 40(10), 3299-3307.
doi:10.1161/strokeaha.109.554410

Longitudinal time window too short

McGrath, C., McMillan, A. S., Zhu, H. W., & Li, L. S. (2009). Agreement between patient and proxy
assessments of oral health-related quality of life after stroke: an observational longitudinal study. J
Oral Rehabil, 36(4), 264-270. doi:10.1111/j.1365-2842.2009.01941.x

Longitudinal time window too short

Medin, J., Windahl, J., von Arbin, M., Tham, K., & Wredling, R. (2012). Eating difficulties among
patients 3 months after stroke in relation to the acute phase. J Adv Nurs, 68(3), 580-589.
doi:10.1111/1.1365-2648.2011.05759.x

Longitudinal time window too short

Mumby, K., & Whitworth, A. (2012). Evaluating the effectiveness of intervention in long-term aphasia
post-stroke: the experience from CHANT (Communication Hub for Aphasia in North Tyneside). Int J
Lang Commun Disord, 47(4), 398-412. doi:10.1111/.1460-6984.2012.00153.x

Primary aim is investigation of a
specific intervention

Mutai, H., Furukawa, T., Nakanishi, K., & Hanihara, T. (2016). Longitudinal functional changes,
depression, and health-related quality of life among stroke survivors living at home after inpatient
rehabilitation. Psychogeriatrics, 16(3), 185-190. doi:10.1111/psyg.12137

Longitudinal time window without
multiple assessments

Nir, Z., Greenberger, C., & Bachner, Y. G. (2009). Profile, Burden, and Quality of Life of Israeli
Stroke Survivor Caregivers: A Longitudinal Study. Journal of Neuroscience Nursing, 41(2), 92-105

Longitudinal time window too short




Pan, J. H,, Song, X. Y., Lee, S. Y., & Kwok, T. (2008). Longitudinal analysis of quality of life for
stroke survivors using latent curve models. Stroke, 39(10), 2795-2802.
doi:10.1161/strokeaha.108.515460

Longitudinal time window too short

Patel, M. D., McKevitt, C., Lawrence, E., Rudd, A. G., & Wolfe, C. D. (2007). Clinical
determinants of long-term quality of life after stroke. Age Ageing, 36(3), 316-322.
doi:10.1093/ageing/afim014

Included

Perrier, M. J., Korner-Bitensky, N., & Mayo, N. E. (2010). Patient factors associated with return to
driving poststroke: findings from a multicenter cohort study. Arch Phys Med Rehabil, 91(6), 868-873.
d0i;10.1016/j.apmr.2010.03.009

Longitudinal time window too short

Perry, L. (2004). Eating and dietary intake in communication-impaired stroke survivors: a cohort
study from acute-stage hospital admission to 6 months post-stroke. Clin Nutr, 23(6), 1333-1343.
doi:10.1016/j.cInu.2004.04.009

Longitudinal time window too short

Pickard, A. S., Johnson, J. A., & Feeny, D. H. (2005). Responsiveness of generic health-related
quality of life measures in stroke. Qual Life Res, 14(1), 207-219.

Methodological assessment of an
assessment tool

Pickard, A. S., Johnson, J. A., Feeny, D. H., Shuaib, A., Carriere, K. C., & Nasser, A. M. (2004).
Agreement between patient and proxy assessments of health-related quality of life after stroke using
the EQ-5D and health utilities index. Stroke, 35(2), 607-612.
doi:10.1161/01.str.0000110984.91157.bd

Longitudinal time window too short

Pilkington, F. B. (1999). A gqualitative study of life after stroke. J Neurosci Nurs, 31(6), 336-347.

Year of publication before 2000

Radman, N., Staub, F., Aboulafia-Brakha, T., Berney, A., Bogousslavsky, J., & Annoni, J. M. (2012).
Poststroke fatigue following minor infarcts: a prospective study. Neurology, 79(14), 1422-1427.
doi:10.1212/WNL.0b013e31826d5f3a

Longitudinal time window too short

Rochette, A., Desrosiers, J., Bravo, G., Tribble, D. S., & Bourget, A. (2007). Changes in participation
level after spouse's first stroke and relationship to burden and depressive symptoms. Cerebrovasc
Dis, 24(2-3), 255-260. doi:10.1159/000104487

No adults with required neurological
injuries

Sajobi, T. T., Lix, L. M., Singh, G., Lowerison, M., Engbers, J., & Mayo, N. E. (2015). Identifying
reprioritization response shift in a stroke caregiver population: a comparison of missing data
methods. Qual Life Res, 24(3), 529-540. doi:10.1007/s11136-014-0824-3

No adults with required neurolgical
injuries

Savini, S., Buck, H. G., Dickson, V. V., Simeone, S., Pucciarelli, G., Fida, R., . . . Vellone, E. (2015).
Quality of life in stroke survivor-caregiver dyads: a new conceptual framework and longitudinal study
protocol. J Adv Nurs, 71(3), 676-687. doi:10.1111/jan.12524

No adults with required neurological
injuries.

Schaapsmeerders, P., Maaijwee, N. A., van Dijk, E. J., Rutten-Jacobs, L. C., Arntz, R. M.,
Schoonderwaldt, H. C., . . . de Leeuw, F. E. (2013). Long-term cognitive impairment after first-ever
ischemic stroke in young adults. Stroke, 44(6), 1621-1628. doi:10.1161/strokeaha.111.000792

Longitudinal time window without
mutiple assessments

Schielke, E., Busch, M. A., Hildenhagen, T., Holtkamp, M., Kuchler, I., Harms, L., & Masuhr, F.
(2005). Functional, cognitive and emotional long-term outcome of patients with ischemic stroke
reguiring mechanical ventilation. J Neurol, 252(6), 648-654. doi:10.1007/s00415-005-0711-5

Longitudinal time window too short

Schiemanck, S. K., Post, M. W., Kwakkel, G., Witkamp, T. D., Kappelle, L. J., & Prevo, A. J. (2005).
Ischemic lesion volume correlates with long-term functional outcome and quality of life of middle
cerebral artery stroke survivors. Restor Neurol Neurosci, 23(3-4), 257-263.

Longitudinal time window too short

Secrest, J. A., & Zeller, R. (2007). The relationship of continuity and discontinuity, functional ability,
depression, and guality of life over time in stroke survivors. Rehabil Nurs, 32(4), 158-164.

Longitudinal time window too short

Skoglund, T. S., Eriksson-Ritzen, C., Sorbo, A., Jensen, C., & Rydenhag, B. (2008). Health status
and life satisfaction after decompressive craniectomy for malignant middle cerebral artery infarction.
Acta Neurol Scand, 117(5), 305-310. doi:10.1111/j.1600-0404.2007.00967.x

Primary aim is investigation of a
specific intervention

Tavener, M., Thijsen, A., Hubbard, |. J., Francis, J. L., Grennall, C., Levi, C., & Byles, J. (2015).
Acknowledging How Older Australian Women Experience Life After Stroke: How Does the WHO 18-
Item Brief ICF Core Set for Stroke Compare? Health Care Women Int, 36(12), 1311-1326.
doi:10.1080/07399332.2015.1055747

No full text available

Teodorczuk, A., O'Brien, J. T., Firbank, M. J., Pantoni, L., Poggesi, A., Erkinjuntti, T., . . . Inzitari, D.
(2007). White matter changes and late-life depressive symptoms: longitudinal study. Br J Psychiatry,
191, 212-217. doi:10.1192/bjp.bp.107.036756

No adults with required neurological
injuries

Teoh, V., Sims, J., & Milgrom, J. (2009). Psychosacial predictors of quality of life in a sample of
community-dwelling stroke survivors: a longitudinal study. Top Stroke Rehabil, 16(2), 157-166.
doi:10.1310/tsr1602-157

Longitudinal time window too short

Tramonti, F., Fanciullacci, C., Giunti, G., Rossi, B., & Chisari, C. (2014). Functional status and
quality of life of stroke survivors undergoing rehabilitation programmes in a hospital setting.
Neurorehabilitation, 35(1), 1-7. doi:10.3233/nre-141092

Not enough participants at all time
points

van de Port, |. G., Kwakkel, G., Schepers, V. P., Heinemans, C. T., & Lindeman, E. (2007). Is
fatigue an independent factor associated with activities of daily living, instrumental activities
of daily living and health-related quality of life in chronic stroke? Cerebrovasc Dis, 23(1), 40-
45. doi:10.1159/0000957

Included

van Mierlo, M. L., van Heugten, C. M., Post, M. W., Lindeman, E., de Kort, P. L., & Visser-Meily, J.
M. (2014). A longitudinal cohort study on quality of life in stroke patients and their partners:
Restore4Stroke Cohort. Int J Stroke, 9(1), 148-154. d0i:10.1111/.1747-4949.2012.00882.x

Longitudinal time window too short

(van Mierlo et al., 2016)van Mierlo, M. L., van Heugten, C. M., Post, M. W., Hajos, T. R., Kappelle, L.

J., & Visser-Meily, J. M. (2016). Quality of Life during the First Two Years Post Stroke: The
Restore4Stroke Cohort Study. Cerebrovasc Dis, 41(1-2), 19-26. doi:10.1159/000441197

Longitudinal time window too short

Van Puymbroeck, M., & Rittman, M. R. (2005). Quality-of-life predictors for caregivers at 1 and 6
months poststroke: Results of path analyses. J Rehabil Res Dev, 42(6), 747-760.

No adults with required neurological
injuries

Vincent-Onabajo, G. O., Owolabi, M. O., & Hamzat, T. K. (2014). Sensitivity and responsiveness of
the health-related quality of life in stroke patients-40 (HRQOLISP-40) scale. Disabil Rehabil, 36(12),
1014-1019. doi:10.3109/09638288.2013.825652

Methodological evaluation of an
assessment tool

Vincent-Onabajo, G. O., Hamzat, T. K., & Owolabi, M. O. (2014). Are there gender differences in

Longitudinal time window too short




longitudinal patterns of functioning in Nigerian stroke survivors during the first year after stroke?
Neurorehabilitation, 34(2), 297-304. doi:10.3233/nre-141047

White, J. H., Magin, P., Attia, J., Sturm, J., Carter, G., & Pollack, M. (2012). Trajectories of
psychological distress after stroke. Ann Fam Med, 10(5), 435-442. doi:10.1370/afm.1374

Methodological evaluation of an
assessment tool

Wu, M. H,, Lee, S., Su, H. Y., & Pai, H. C. (2015). The effect of cognitive appraisal in middle-aged
women stroke survivors and the psychological health of their caregivers: a follow-up study. J Clin
Nurs, 24(21-22), 3155-3164. doi:10.1111/jocn.12926

No adults with required neurological
injuries

Yang, E. J., Kim, M. H., Lim, J. Y., & Paik, N. J. (2013). Oropharyngeal Dysphagia in a community-
based elderly cohort: the korean longitudinal study on health and aging. J Korean Med Sci, 28(10),
1534-1539. doi:10.3346/jkms.2013.28.10.1534

No adults with required neurological
injuries

Zhang, X., Sun, Q., Wu, M., & Xia, G. (2013). Health-related quality of life after stroke: a 2-year
prospective cohort study in Wuhan, China. Int J Neurosci, 123(2), 138-141.
d0i:10.3109/00207454.2012.746336

Longitudinal time window too short




1. Stroke

Article (WoK)

Reason for exclusion

Back, T., Grunig, S., Winter, Y., Bodechtel, U., Guthke, K., Khati, D., & von Kummer, R. (2013).
Neuroborreliosis-associated cerebral vasculitis: long-term outcome and health-related quality of life.
Journal of Neurology, 260(6), 1569-1575. doi:10.1007/s00415-013-6831-4

No adults with required neurological
injuries

Barker-Collo, S., Krishnamurthi, R., Feigin, V., Jones, A., Theadom, A., Barber, P. A., . . . Bennett, D.
(2016). Neuropsychological Outcome and its Predictors Across the First Year after Ischaemic Stroke.
Brain Impairment, 17(2), 111-122. doi:10.1017/Brimp.2016.17

Longitudinal time window too short

Batchelor, F. A., Hill, K. D., Mackintosh, S. F., Said, C. M., & Whitehead, C. H. (2009). The FLASSH
study: protocol for a randomised controlled trial evaluating falls prevention after
stroke and two sub-studies. Bmc Neurology, 9. doi:10.1186/1471-2377-9-14

Primary aim is investigation of a
specific intervention

Bolsche, F., Hasenbein, U., Reissberg, H., Schlote, A., & Wallesch, C. W. (2003). Results of in- vs
outpatient post-stroke rehabilitation over 6 months. Fortschritte Der Neurologie Psychiatrie, 71(9),
458-+.

Primary aim is investigation of a
specific intervention

Busija, L., Tao, L. W., Liew, D., Weir, L., Yan, B., Silver, G., . . . Hand, P. J. (2013). Do Patients Who
Take Part in Stroke Research Differ from Non-Participants? Implications for Generalizability of
Results. Cerebrovascular Diseases, 35(5), 483-491. doi:10.1159/000350724

Methodological evaluation of an
assessment tool

Caeiro, L., Ferro, J. M., e Melo, T. P., Canhao, P., & Figueira, M. L. (2013). Post-Stroke Apathy: An
Exploratory Longitudinal Study. Cerebrovascular Diseases, 35(6), 507-513. doi:10.1159/000350202

Longitudinal time window too short

Cameron, J. |, Cheung, A. M., Streiner, D. L., Coyte, P. C., & Stewart, D. E. (2011). Stroke Survivor
Depressive Symptoms Are Associated With Family Caregiver Depression During the First 2 Years
Poststroke. Stroke, 42(2), 302-306. doi:10.1161/strokeaha.110.597963

Longitudinal time window too short

Chang, W. H., Sohn, M. K., Lee, J., Kim, D. Y., Lee, S. G, Shin, Y. I., ... Kim, Y. H. (2015). Korean
Stroke Cohort for functioning and rehabilitation (KOSCO): study rationale and protocol of a multi-
centre prospective cohort study. Bmc Neurology, 15. doi:10.1186/s12883-015-0293-5

Longitudinal time window too short

Corrigan, J. D., Bogner, J. A., Mysiw, W. J., Clinchot, D., & Fugate, L. (2001). Life satisfaction after
traumatic brain injury. Journal of Head Trauma Rehabilitation, 16(6), 543-555.

No adults with required neurological
injuries

De Ryck, A., Fransen, E., Brouns, R., Geurden, M., Peij, D., Marien, P., . . . Engelborghs, S. (2014).
Poststroke depression and its multifactorial nature: Results from a prospective longitudinal study.
Journal of the Neurological Sciences, 347(1-2), 159-166. doi:10.1016/j.jns.2014.09.038

Longitudinal time window too short

Drewes, C., Sagberg, L. M., Jakola, A. S., & Solheim, O. (2016). Quality of life in patients with
intracranial tumors: does tumor laterality matter? Journal of Neurosurgery, 125(6), 1400-1407.
doi:10.3171/2015.12.jns152252

No adults with required neurological
injuries

Fleming, J., Liddle, J., Nalder, E., Weir, N., & Cornwell, P. (2014). Return to driving in the first 6
months of community integration after acquired brain injury. Neurorehabilitation, 34(1), 157-166.
doi:10.3233/nre-131012

No adults with required neurological
injuries

Forkel, S. J., Thiebaut De Schotten, M., Dell'Acqua, F., Kalra, L., Murphy, D. G. M., Williams, S. C.
R., & Catani, M. (2014). Anatomical predictors of aphasia recovery: a tractography study of bilateral
perisylvian language networks. Brain, 137, 2027-2039. doi:10.1093/brain/awu113

Longitudinal time window too short

Glass, H. C., Bonifacio, S. L., Peloquin, S., Shimotake, T., Sehring, S., Sun, Y., . .. Ferriero, D. M.
(2010). Neurocritical Care for Neonates. Neurocritical Care, 12(3), 421-429. doi:10.1007/s12028-
009-9324-7

No adults with required neurological
injuries

Grohn, B., Worrall, L., Simmons-Mackie, N., & Hudson, K. (2014). Living successfully with aphasia
during the first year post-stroke: A longitudinal qualitative study. Aphasiology, 28(12), 1405-1425.
doi:10.1080/02687038.2014.935118

Longitudinal time window too short

Guo, Y. E., Togher, L., Power, E., Heard, R., Luo, N., Yap, P., & Koh, G. C. H. (2017). Sensitivity to
change and responsiveness of the Stroke and Aphasia Quality-of-Life Scale (SAQOL) in a Singapore
stroke population. Aphasiology, 31(4), 427-446. doi:10.1080/02687038.2016.1261269

Methodological evaluation of an
assessment tool

Guzauskas, G. F., Boudreau, D. M., Villa, K. F., Levine, S. R., & Veenstra, D. L. (2012). The Cost-
Effectiveness of Primary Stroke Centers for Acute Stroke Care. Stroke, 43(6), 1617-+.
doi:10.1161/strokeaha.111.648238

Primary aim is investigation of a
specific intervention

Haley, W. E., Roth, D. L., Hovater, M., & Clay, O. J. (2015). Long-term impact of stroke on family
caregiver well-being A population-based case-control study. Neurology, 84(13), 1323-1329.
doi:10.1212/wnl.0000000000001418

No adults with required neurological
injuries

Hopman, W. M., & Verner, J. (2003). Quality of life during and after inpatient stroke rehabilitation.
Stroke, 34(3), 801-805. doi:10.1161/01.str.0000057978.15397.6f

Longitudinal time window too short

Huff, W., Steckel, R., & Sitzer, M. (2003). Poststroke depression: risk factors and effects on the
course of the stroke. Nervenarzt, 74(2), 104-+. doi:10.1007/s00115-002-1417-x

Longitudinal time window too short

Jonsson, A. C., Lindgren, ., Hallstrom, B., Norrving, B., & Lindgren, A. (2005). Determinants of
quality of life in stroke survivors and their informal caregivers. Stroke, 36(4), 803-808.
doi:10.1161/01.str.0000160873.32791.20

Longitudinal time window too short

Loetscher, T., Chen, C. L., Wignall, S., Bulling, A., Hoppe, S., Churches, O., ... Lee, A. (2015). A
study on the natural history of scanning behaviour in patients with visual field defects after stroke.
Bmc Neurology, 15. doi:10.1186/s12883-015-0321-5

Primary aim is investigation of a
specific intervention

Meyer, B., Ringel, F., Winter, Y., Spottke, A., Gharevi, N., Dams, J., . . . Dodel, R. (2010). Health-
Related Quality of Life in Patients with Subarachnoid Haemorrhage. Cerebrovascular Diseases,
30(4), 423-431. doi:10.1159/000317078

Longitudinal time window too short




Muller-Nordhorn, J., Nolte, C. H., Rossnagel, K., Jungehulsing, G. J., Reich, A., Roll, S., . . . Willich,
S. N. (2005). The use of the 12-item short-form health status instrument in a longitudinal study of
patients with stroke and transient ischaemic attack. Neuroepidemiology, 24(4), 196-202.
doi:10.1159/000084712

Methodological evaluation of an
assessment tool

Mumby, K., & Whitworth, A. (2013). Adjustment processes in chronic aphasia after stroke: Exploring
multiple perspectives in the context of a community-based intervention. Aphasiology, 27(4), 462-489.
doi:10.1080/02687038.2013.772559

Longitudinal time window too short

Murphy, M. A., Persson, H. C., Danielsson, A., Broeren, J., Lundgren-Nilsson, A., & Sunnerhagen, K.
S. (2011). SALGOT - Stroke Arm Longitudinal study at the University of Gothenburg, prospective
cohort study protocol. Bmc Neurology, 11. doi:10.1186/1471-2377-11-56

Longitudinal time window too short

Padua, L., Pareyson, D., Aprile, I., Cavallaro, T., Quattrone, A., Rizzuto, N, . . . Schenone, A.
(2008). Natural history of CMT1A including QoL: A 2-year prospective study. Neuromuscular
Disorders, 18(3), 199-203. doi:10.1016/j.nmd.2007.11.008

Longitudinal time window too short

Parag, V., Hackett, M. L., Yapa, C. M., Kerse, N., McNaughton, H., Feigin, V. L., . .. Auckland Reg
Community Stroke, S. (2008). The impact of stroke on unpaid caregivers: Results from the Auckland
Regional Community Stroke study, 2002-2003. Cerebrovascular Diseases, 25(6), 548-554.
doi:10.1159/000131673

No adults with required neurological
injuries

Park, J. H., Lee, J. J., Lee, S. B, Huh, Y., Choi, E. A., Youn, J. C., . . . Kim, K. W. (2010). Prevalence
of major depressive disorder and minor depressive disorder in an elderly Korean population: Results
from the Korean Longitudinal Study on Health and Aging (KLoSHA). Journal of Affective Disorders,
125(1-3), 234-240. doi:10.1016/j.jad.2010.02.109

Longitudinal time window too short

Pioro, E. P., Brooks, B. R., Cummings, J., Schiffer, R., Thisted, R. A., Wynn, D., . . . Safety
Tolerability, E. (2010). Dextromethorphan Plus Ultra Low-Dose Quinidine Reduces Pseudobulbar
Affect. Annals of Neurology, 68(5), 693-702. doi:10.1002/ana.22093

Primary aim is investigation of a
specific intervention

Pucciarelli, G., Vellone, E., Savini, S., Simeone, S., Ausili, D., Alvaro, R., . . . Lyons, K. S. (2017).
Roles of Changing Physical Function and Caregiver Burden on Quality of Life in Stroke: A
Longitudinal Dyadic Analysis. Stroke, 48(3), 733-739. doi:10.1161/strokeaha.116.014989

No adults with required neurological
injuries

Schlote, A., Richter, M., Frank, B., & Wallesch, C. W. (2006). A longitudinal study of health-related
quality of life of first stroke survivors' close relatives. Cerebrovascular Diseases, 22(2-3), 137-142.
doi:10.1159/000093242

No adults with required neurological
injuries

Simuni, T., Luo, S. T., Chou, K. L., Fernandez, H., He, B., & Parashos, S. (2013). Rankin scale as a
potential measure of global disability in early Parkinson's disease. Journal of Clinical Neuroscience,
20(9), 1200-1203. d0i:10.1016/j.jocn.2012.10.030

No adults with required neurological
injuries

Suchy-Dicey, A. M., Shibata, D., Best, L. G., Verney, S. P., Longstreth, W. T., Lee,E. T, . ..
Buchwald, D. (2016). Cranial Magnetic Resonance Imaging in Elderly American Indians: Design,
Methods, and Implementation of the Cerebrovascular Disease and Its Consequences in American
Indians Study. Neuroepidemiology, 47(2), 67-75. doi:10.1159/000443277

No adults with required neurological
injuries

Sunnerhagen, K. S., Danielsson, A., Rafsten, L., Bjorkdahl, A., Axelsson, A. B., Nordin, A., . . . Frojd,
K. (2013). Gothenburg very early supported discharge study (GOTVED) NCT01622205: a block
randomized trial with superiority design of very early supported discharge for patients with stroke.
Bmc Neurology, 13. doi:10.1186/1471-2377-13-66

Primary aim is investigation of a
specific intervention

Tang, W. K., Chen, Y. K,, Lu, J., Ahuja, A. T., Chu, W. C. W., Mok, V. C. T., . . . Wong, K. S. (2011).
Cerebral microbleeds and quality of life in acute ischemic stroke. Neurological Sciences, 32(3), 449-
454, doi:10.1007/s10072-011-0571-y

Longitudinal time window too short

Toso, V., Gandolfo, C., Paolucci, S., Provinciali, L., Torta, R., Grassivaro, N., & Grp, D. S. (2004).
Post-stroke depression: research methodology of a large multicentre observational study (DESTRO).
Neurological Sciences, 25(3), 138-144. doi:10.1007/s10072-004-0247-y

Longitudinal time window too short

Tweedy, S. M., Beckman, E. M., Johnston, L. M., & Connick, M. J. (2016). Performance-Focussed
Sport - An Avenue to Gold-Medal Clinical Outcomes for People with Neurological Impairments?
Brain Impairment, 17(1), 99-110. doi:10.1017/Brimp.2016.5

No adults with required neurological
injuries

von Steinbuechel, N., Richter, S., Morawetz, C., & Riemsma, R. (2005). Assessment of subjective
health and health-related quality of life in persons with acquired or degenerative brain injury. Current
Opinion in Neurology, 18(6), 681-691. doi:10.1097/01.wc0.0000194140.56429.75

No adults with required neurological
injuries

White, C. L., McClure, L. A, Wallace, P. M., Braimah, J., Liskay, A., Roldan, A., . . . Investigators, S.
P. S. (2011). The Correlates and Course of Depression in Patients with Lacunar Stroke: Results from
the Secondary Prevention of Small Subcortical Strokes (SPS3) Study. Cerebrovascular Diseases,
32(4), 354-360. doi:10.1159/000330350

Longitudinal time window too short

Wills, A. M. A., Perez, A., Wang, J., Su, X, Morgan, J., Rajan, S. S., . .. Parkinson, N. E. T. (2016).
Association Between Change in Body Mass Index, Unified Parkinson's Disease Rating Scale
Scores, and Survival Among Persons With Parkinson Disease Secondary Analysis of Longitudinal
Data From NINDS Exploratory Trials in Parkinson Disease Long-term Study 1. Jama Neurology,
73(3), 321-328. d0i:10.1001/jamaneurol.2015.4265

No adults with required neurological
injuries

Wilz, G., & Kalytta, T. (2008). Anxiety symptoms in spouses of stroke patients. Cerebrovascular
Diseases, 25(4), 311-315. doi:10.1159/000118375

No adults with required neurological
injuries

Wondergem, R., Pisters, M. F., Wouters, E. J., Olthof, N., de Bie, R. A., Visser-Meily, J. M. A., &
Veenhof, C. (2017). The Course of Activities in Daily Living: Who Is at Risk for Decline after First
Ever Stroke? Cerebrovascular Diseases, 43(1-2), 1-8. doi:10.1159/000451034

No longitudinal design




Spinal cord injury

Articles (PubMed)

Reason for exclusion

Amtmann, D., Bamer, A. M., Cook, K. F., Askew, R. L., Noonan, V. K., & Brockway, J. A. (2012).
University of Washington self-efficacy scale: a new self-efficacy scale for people with disabilities. Arch
Phys Med Rehabil, 93(10), 1757-1765. doi:10.1016/j.apmr.2012.05.001

Methodological evaluation of an
assessment tool

Bonanno, G. A, Kennedy, P., Galatzer-Levy, I. R., Lude, P., & Elfstrom, M. L. (2012). Trajectories of
resilience, depression, and anxiety following spinal cord injury. Rehabil Psychol, 57(3), 236-247.
doi:10.1037/a0029256

Longitudinal time window too short

Byra, S. (2016). Posttraumatic growth in people with traumatic long-term spinal cord injury: predictive
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paediatric acquired brain injury: relationship to outcomes at 1 year. Dev Neurorehabil, 11(3), 195-203.
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Longitudinal time window too short

Norup, A., & Mortensen, E. L. (2015). Prevalence and predictors of personality change after severe
brain injury. Arch Phys Med Rehabil, 96(1), 56-62. doi:10.1016/j.apmr.2014.08.009
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doi:10.3109/02699052.2015.1016451

Longitudinal time window too short




Novack, T. A., Labbe, D., Grote, M., Carlson, N., Sherer, M., Arango-Lasprilla, J. C., . .. Seel, R. T.
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brain injury and the effectiveness of an early intervention (Brains Ahead!): study protocol for a cohort
study with a nested randomised controlled trial. Trials, 17(1), 236. doi:10.1186/s13063-016-1357-6
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self-awareness after acquired brain injury in patients following intensive neuropsychological
rehabilitation. Neuropsychol Rehabil, 27(1), 116-132. doi:10.1080/09602011.2015.1077144

Primary aim is investigation of a specific
intervention
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Corrigan, J. D., Bogner, J. A., Mysiw, W. J., Clinchot, D., & Fugate, L. (2001). Life satisfaction after
traumatic brain injury. Journal of Head Trauma Rehabilitation, 16(6), 543-555.

Longitudinal time window too short

Fleming, J., Liddle, J., Nalder, E., Weir, N., & Cornwell, P. (2014). Return to driving in the first 6 months
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Quality of life during the first 6 months of interferon-beta treatment in patients with MS. Mult Scler, 6(5),
338-342. doi:10.1177/135245850000600508

Primary aim is investigation of a
specific intervention

Baumstarck, K., Pelletier, J., Boucekine, M., & Auquier, P. (2015). Predictors of quality of life in
patients with relapsing-remitting multiple sclerosis: a 2-year longitudinal study. Rev Neurol (Paris),
171(2), 173-180. doi:10.1016/j.neurol.2014.09.005

Longitudinal time window too short

Baumstarck, K., Pelletier, J., Butzkueven, H., Fernandez, O., Flachenecker, P., Idiman, E., . ..
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Longitudinal time window too short

Cutajar, R., Ferriani, E., Scandellari, C., Sabattini, L., Trocino, C., Marchello, L. P., & Stecchi, S.
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Year of publication before 2000
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specific intervention
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specific intervention
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No adults with required neurological
injuries
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assessment tool
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assessment tool
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Sleep Med Rev, 15(1), 41-50. doi:10.1016/j.smrv.2010.02.004

Longitudinal time window without
multiple assessments




Parkinson’s disease

Article (WoK)

Reason for exclusion

Antonini, A., Colosimo, C., Marconi, R., Morgante, L., Barone, P., & Grp, P. S. (2008). The PRIAMO
study: background, methods and recruitment. Neurological Sciences, 29(2), 61-65.
doi:10.1007/s10072-008-0863-z

Longitudinal time window too short

Brooks, D. J., & Doder, M. (2001). Depression in Parkinson's disease. Current Opinion in Neurology,
14(4), 465-470. doi:10.1097/00019052-200108000-00006

Longitudinal time window too short

Bruin, V. M. S,, Bittencourt, L. R. A., & Tufik, S. (2012). Sleep-Wake Disturbances in Parkinson's
Disease: Current Evidence regarding Diagnostic and Therapeutic Decisions. European Neurology,
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E. (2014). Comparison of the clinical profile of Parkinson's disease between Spanish and
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Primary aim is investigation of a specific
intervention
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Longitudinal time window too short
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Frades-Payo, B., Forjaz, M. J., & Martinez-Martin, P. (2009). THE CURRENT STATE OF THE ART
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No adults with required neurological
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(2015). A multi-centre, randomised controlled trial of the effectiveness of PDSAFE to prevent falls
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intervention
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Methodological evaluation of an
assessment tool

Johnson, S. J., Diener, M. D., Kaltenboeck, A., Birnbaum, H. G., & Siderowf, A. D. (2013). An
economic model of Parkinson's disease: Implications for slowing progression in the United States.
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Kotronoulas, G., Wengstrom, Y., & Kearney, N. (2013). Sleep and Sleep-Wake Disturbances in Care
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The primary aim is investigation of a
specific intervention

Luo, N, Tan, L. C. S., Zhao, Y. J., Lau, P. N., Au, W. L., & Li, S. C. (2009). Determination of the
Longitudinal Validity and Minimally Important Difference of the 8-item Parkinson's Disease

Methodological evaluation of an
assessment tool




Questionnaire (PDQ-8). Movement Disorders, 24(2), 183-187. doi:10.1002/mds.22240

Martinez-Martin, P., Linazasoro, G., Kulisevky, J., Barbera, M. A., de Pedro, J., Cubo, E., . .. Grp, E.
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multiple assessments
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assessment tool

McRae, C., Fazio, E., Kuhne, J., Ellgring, H., Russell, D., Hultgren, K., . . . Fahn, S. (2014).
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The primary aim is investigation of a
specific intervention
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The primary aim is investigation of a
specific intervention
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No specific QoL outcome measure
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No adults with required neurological
injuries
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No real QoL outcome measure
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Methodological evaluation of an
assessment tool
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Longitudinal time window too short
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Longitudinal time window too short
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d0i:10.1136/jnnp-2016-314123
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The primary aim is investigation of a
specific intervention
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No specific QoL outcome measure
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No specific QoL outcome measure
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No specific QoL outcome measure
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No specific QoL outcome measure
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No specific QoL outcome measure
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Table 3: Cochrane checklist: cohort studies

. Was the included group of patients clearly described and was the group composed on an equal moment in the disease-course?
. Was the follow-up complete?

. Were the outcomes of the study explicit and described in objective terms?

. Were the measurements of the outcomes found to be valid and reliable?

. Were the outcomes determined in an independent manner (blind)?

. Were the prognostic factors explicit and described in objective terms?

. Was the follow-up available for an adequate proportion of the originally included patients?

. Was the measurement of prognostic factors performed identically for each patient?

. Was the measurement of the prognostic factors found to be valid and reliable?
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Table 4: Strengths and limitations of the included articles

Article Strengths Limitations

(Luengo- Matched controls. Between 20% and 30% of EQ-5D data were missing.

Fernandez et Long follow-up period (5 years). During the first 15 months: EQ-5D was not administered at 6-month follow-up.

al.) The Oxford Vascular Study (OXVASC) population comprises more After April 2007: 2-year follow-up visits were no longer undertaken.

Stroke than 91.000 patients. It is possible that cases and controls differed regarding unmeasured factors that are
Only consenting patients were recruited to ensure a 5-year follow-up. protective against stroke.
EQ-5D has found to be a valid QoL questionnaire after stroke. EQ-5D responses converted into utilities using IK tariffs developed in the 1990’s

(potentially dated).
(Patel et al.) Large sample size (397). Several data on HRQoL were missing. These data included data on persons who were
Stroke The SF-36 is a well-validated, widely used assessment tool. too confused or dysphasic, this may have introduced a bias that led to an under-

Comparison with other pathologies or healthy subjects remains
possible (generic measure).
Patients were all first-ever strokes.

estimation of poor HRQoL.

The SF-36 (a generic measure) may be not sensitive or specific enough to detect the
psychological domains of mental health that are relevant to stroke.

The SF-12 was used for some subjects instead of SF-36, though the summary scores
produced by either of them have been shown to be replicable.

Several other potential determinants of HRQoL were not examined (depression, role of
informal carers, the quality of stroke care given to the subjects, the quality and quantity of
social support available).

(Ayerbe et al.)
Stroke

Missing data were handled with sensitivity analysis and estimates
were consistent in most cases

The SLSR (South London Stroke Register), as a population based
register, represents the least biased sampling frame, and has a large
number of patients assessed repeatedly over 10 years.
Comprehensive collection of data at baseline (socio-demographics,
stroke severity measures, disability, pharmacological treatment,
smoking habits, employment)

Patients who could not be assessed for anxiety had more severe strokes; therefore, it is
possible that the overall frequency and impact of anxiety is actually higher than the one
observed.

The use of a cut-off point to define anxiety does not allow the investigation of dose
response in QoL.

Missing data

(van de Port ert
al.)
Stroke

This study shows for the first time that, longitudinally, post stroke
fatigue is an important covariate that is significantly associated with
IADL and HRQoL, but not with basic ADL'’s, between 6 and 36
months after stroke.

The use of validated measurement tools.

The definition of fatigue is difficult and as a result fatigue has been assessed in different
ways, making comparisons between studies difficult.

They were unable to distinguish mental and physical aspects of fatigue.

The possible confounders in our study were included on the basis of previous research
and on clinical grounds.

They were not able to correct for lesion site, while literature data show some evidence
that patients with brain stem stroke suffer more from fatigue.

(Hubbard et al.)
Stroke

Large sample size.

15-year follow-up and accuracy of death date and cause.

Its implications for clinical practice and health promotion targeting
older women who have survived stroke for many years.

Reliance on self-reported data.

Women with stroke who died before they reported stroke or who were too frail to continue
could not be included. This would lead to over-representation of women who experienced
milder strokes and better physical functioning and recovery, biasing results toward
survival and the null association.

Some women who reported stroke may have only experienced stroke-like symptoms.

(Charlifue et al.)
SCI

Large sample size.
Very long follow-up (25 years post-injury)

Large amount of missing data.

A thorough longitudinal exploration of outcomes was limited.

Very few subjects had a continuous data collection at each subsequent time period since
injury, limiting the longitudinal analysis.

Data collection was by self-report. Subjects may have forgotten or inaccurately reported
information on their own hospitalizations.




(van
Koppenhagen et
al.)

SClI

Total life satisfaction score is not commonly used worldwide as a
measure of life satisfaction in patients with SCI, but it demonstrates
similar psychometric properties in comparison with other life
satisfaction measures.

Comprehensive description of the patients situation (demographics,
lesion characteristics, functional independence, musculoskeletal pain,
neuropathic pain, sports participation, 7 other secondary
impairments)

Lost to follow-up: only 58% of patients (the ones with 2 or more measurements) could be
included. Most reasons for not attending exercise tests were health-related, e.g. pain or
infection.

The nonparticipant group was older and included more persons with tetraplegia; both of
these entities are associated with low wheelchair exercise capacity, and dropout of follow-
up. Moreover, lesion level was a confounder in the relationship between wheelchair
exercise capacity and life satisfaction. Most likely, the loss of older patients with
tetraplegic lesions influenced our results.

No causal relationships can be drawn between life satisfaction and life satisfaction.

(Erosa et al.)
SCI

This study emphasizes the need for community-based programmes

to identify and assist at-risk individuals with SCI to enhance their QoL.

The majority of the sample was male and Caucasian.

The study lacked a formal, standardized measure of pain, and it relied on a single-item
measure of self-related health status.

Information about the completeness of lesion and severity of the SCI was not collected.

(Krause et al.)
SClI

Very long follow-up (35 years).
The sheer number of survivors over the 35-year interval is
encouraging.

The scope of the outcome variables is relatively limited by the limited options for outcome
measurement available at the time this study was initiated.

Attrition over time was high.

The lack of racial—ethnic diversity. This is directly related to the geographical region of the
United States from which participants were selected.

The findings are related to the natural course of SCI and are not an assessment of aging
per se. We have provided no information for or against the hypothesis that aging is
accelerated after SCI or that aging accelerates at a certain point based on chronological
age or a particular number of years after injury.

(van Leeuwen et
al.)
SCI

Five clear, different trajectories.

The measurements comprised a medical examination, an oral
interview with a trained research assistant and a self-report
questionnaire.

Eight Dutch rehabilitation centres with specialized SCI units.

Only Dutch persons with SCI between 18 and 65 years of age with expected permanent
wheelchair dependency admitted to a rehabilitation centre were included. This influenced
the representativeness and the degree to which the results of this study can be
generalized.

Persons who were older, received less everyday social support, and had a non-traumatic
injury had a higher chance of dropping out.

Comparison with other studies was difficult (the life satisfaction questionnaire is not
commonly used).

(Juengst et al.,

The sample consisted of participants with complete data.

A higher percentage of excluded participants were not driving and had been re-

2015) Large sample of participants (=690). hospitalized during their first year post-injury
TBI Long follow-up period (5 years). Life satisfaction was measured through self-report and could not be completed by proxy.
The SWLS is a valid measure that is sensitive to changes in life Numerous premorbid characteristics were unknown and may be important with regard to
satisfaction in TBI. life satisfaction.
- Measurement of participation in certain roles may have been less precise, which may
explain the failure to find an association between certain life roles and life satisfaction
trajectory.
(Resch et al., Large sample of participants (=609). Outcome variables were assessed by self-report and in telephone interviews.
2009) Long follow-up period (5 years). No measure of distress was administered. However, greater distress usually influences
TBI The LSl is a valid measure that is sensitive to changes in life QoL in a negative way.

satisfaction in TBI.

The study relied on a volunteer sample, and at times unmeasured characteristics of
individuals who volunteer for research can be related to variables under investigation.




(Andelic et al.,
2015)
TBI

Long follow-up period (5 years)
The SF-36 is been shown to be a valid and reliable measurement in
TBI.

This study included individuals with an age range from 16-55 years with moderate to
severe TBI, and thus the results may not generalize to individuals outside this age group
and to patients with mild TBI.

The cognitive aspects such as an altered awareness may influence self-reports in patients
with severe TBI.

Self-reported physical and psychological/mental health are not independent phenomena,
so some of the unexplained variance in the analyses might be influenced by emotional
and behavioural aspects not addressed in the current study.

(Underhill et al.,
2003)
TBI

Long follow-up period (5 years)
The LSl is a valid measure that is sensitive to changes in life
satisfaction in TBI.

The depression and no depression groups were formed on the basis of self-reported
physician diagnosis.

This study utilized a single question about recent depression, as opposed to a more
extensive measurement of current mood state or history.

Qutcome variables were assessed by self-report and in telephone interviews.

(Williamson et
al.)
TBI

In the present study, the internal consistency coefficient of the total
SIP scale was 0.97.

The results of the present study appear to be stable estimates as
evidenced by the presence of adequate model fit and statistically
significant direct and indirect effects.

Self-report measures were used to assess all variables included in the analyses. Simple
indicators of pain and depression were used and these were limited to participant self-
report of a physician’s diagnosis of pain or depression. Consequently, it is not known what
kind of pain the participants may have had (e.g. headache, neuropathic).

The lack of accurate information about dates on which the SIP was completed and
returned to the research team limits one’s ability to examine the full prospective relations
of the independent variables to HRQoL over time.

(de Groot et al.,

The sample consisted of participants with complete data.

The use of multiple raters, 3 physical therapists had to be trained by the research

2008) No outcome variables were assessed by self-report and in telephone physician to perform the measurement.
MS interviews. Relatively small sample size (=156)
The SF-36 is been shown to be a valid and reliable measurement in Short follow- up period (3 years).
MS.
(Ruet et al., The sample consisted of participants with complete data. Relatively small sample size (=69)
2013) This community based sample is less subject to selection bias than a The cognitive test battery did not comprehensive evaluate executive functions, which has
MS sample recruited from a MS clinic population and more closely been associated with vocational status in prior studies.

reflects the MS population of the time of diagnosis.

A healthy matched control group.

The SF-36 is been shown to be a valid and reliable measurement in
MS.

Control subjects did not fill the QoL-scale.

(Stuifbergen et
al., 2006)
MS

Consistent findings (with earlier studies).
Large sample size (560 participants).

A 5-year longitudinal study provides only a limited glimpse of the disablement process in
persons with a disease that often lasts for 40 years or more.

Exercise, as measured in this study, is broadly defined and relies on self-report. Patients
with MS are a highly diverse group and we need to know much more about specific
characteristics of their physical activity and exercise within the context of living with
functional limitations.

(Chruzander et

The measurement sensitivity to change.

No disease-specific measurement with pre-defined items to assess HRQoL was used,

al.) Long follow-up (10 years). which might have underestimated the magnitude of the changes in HRQoL.

MS The magnitude of the changes in HRQoL might be affected by the lost to follow-up of 16
patients.

(Solari et al.) Study of patients as well as their significant others (comparison of Both surveys were mail-based, participants were not examined clinically by study

MS both groups with Italian norms). neurologists. This might affect the reliability, especially for patients with severe cognitive

compromise.




Participants were identified from a single source (the Lombardy Region Health Register),
it's possible that not all MS sufferers in the region were included in this register, especially
those with mild forms of MS.

Comparing signigifcant others’s health status with data from contemporaneous controls
would have been useful and will be addressed in future assessments of this cohort.

(Wynia et al.)
MS

The course of a broad range of MS-related disabilities and QoL in
relation to disease severity was examined.

The responsiveness of the MSIP was found to be sufficient for 9 out
of 11 MSIP domains.

The results of this study led to a precise insight into the
consequences of MS, and subsequently provided information that can
guide the selection of health care interventions.

Lack of information about the use of immunomodulatory treatment among patients in the
cohort. This treatment may have a positive impact on the course of the disease, and on
the time before and between disability milestones.

The incompleteness and limited quality of the information on causes of death that was
obtained.

(Khan et al.) This study has several advantages, including standardized definition A relatively small sample and potential sampling biases (e.g., reliance on convenience
MS of chronic pain (over a longer time period), diagnosis of definite MS, a samples from clinical settings in a tertiary regional metropolitan region specializing in the
homogeneous MS population living in the community with quantified treatment of MS), which may influence the generalizability of findings.
physical and cognitive deficits, who were mobile and able to Participants who were institutionalized and bed-bound were not included, which may have
participate, the face-to-face interview technique, number of variables resulted in under-representation of disability related to severe pain.
studied relating to pain (intensity, frequency, location), and access Some participants failed to complete follow-up assessments and therefore were excluded
and health service usage to allow comparison with previous studies. from the analysis, which may also have introduced potential bias as these participants
The sample in this study had diverse disability and included a range may be more vulnerable to pain.
of disease course, duration, and severity of MS. This study did not assess association of psychosocial variables such as coping strategies,
pain-related, and other environmental factors, to reduce subject burden.
(de Groot, All participants were diagnosed < 6 months previously. The definition of the type of MS is a potential weakness. RRMS is relatively easy to
Beckerman, The validity of the FIM has been established for use in inpatient and recognize, whereas PPMS is more difficult to recognize. Furthermore, there is a small
Lankhorst, outpatient rehabilitation settings, and its reliability is good. group that cannot be recognized in the early stages of the disease.
Polman, & 5 patients were classified SPMS at baseline. This is rather unexpected in this incidence
Bouter) cohort, because this type of MS is normally preceded by RRMS. For these patients there
MS was a delay in making the diagnosis, this delay might lead to onset confounding.
(Giordano, Long follow-up (11lyears). The three surveys were mail-based, participants were not examined clinically by study

Ferrari et al.)
MS

Community based nature.

neurologists. This might affect the reliability, especially for patients with severe cognitive
compromise.

Possible floor effect.

Although EDSS is often used in MS, its heavy reliance on ambulation reduces sensitivity
among those with most disability.

Participants were identified from a single source (the Lombardy Region Health Register),
it's possible that not all MS sufferers in the region were included in this register, especially
those with mild forms of MS.

(Klotsche et al.)
PD

The sample size of this study was appropriate for robust parameter
estimates and convergence of the estimation algorithm when using a
growth mixture model with a small number of covariates.

A larger sample size would be necessary to obtain stable parameters estimates for a
more complex model with time-varying covariates.
Other covariates that were not included in the model may have influenced the the HRQoL




A combination of the generic EuroQoL (clinical and economic
evaluation) instrument and the disease-specific PDQ-39. The PDQ-39
is a widely used, reliable and valid PD-specific quality of life
instrument.

Beck Depression Inventory (BDI) is a reliable and valid measure for
use in patients with PD.

trajectories. In particular, non-motor symptoms, psychiatric complications, sleep
disturbances, and autonomic disturbances that are known to reduce HRQoL, were not
considered.

(Karlsen, This study is the first to describe the longitudinal evolution of HRQoL Social factors, including loss of spouse or other relatives, changes in living situations, or
Tandberg, over time in patients with Parkinson’s disease. degree of social contact may also be expected to influence the observed variation in
Arsland, & Extensive methods were employed to obtain total case HRQoL. These factors were not included in the analysis.
Larsen) ascertainment. The presence of concurrent diseases was not evaluated, which would be expected to be
PD The medical system in the area is well developed, easily accessed, present in this age group. Medications taken for diseases other than PD might influence
and independent of economic or social status, thus most cases of the results.
Parkinson’s disease were included in the study. Large lost to follow-up
(Erro et al.) All ‘de-novo’ patients (disease duration < 2 years) The cohort is unlikely to reflect the general PD population as enrolment was performed at
PD First study to examine the ‘honeymoon period’ specifically. a tertiary centre.

The Non-Motor Symptoms Questionnaire (NMSQuest) is a valid tool
in PD collecting information about the presence/absence of 30 non-
motor symptoms (NMS’s) over nine non-motor domains. The
NMSQuest correlates very highly with overall non-motor load and can
be considered as a reliable surrogate marker of nhon-motor burden.

Data about presence/absence of NMS'’s was collected but not about their severity.

No enrolment of age-matched healthy controls.

It might be argued that the reported prevalence of some NMS’s might have been affected
by treatments other than dopaminergic replacement therapy (DRT).

(Forsaa, Larsen
etal)
PD

Few patients were lost to follow-up for other reasons than death.
Due to strict diagnostic criteria, the number of patients who were
rediagnosed as not having PD was low.

The Nottingham Health Profile (NHP) is a generic HRQoL
guestionnaire which has been extensively tested psychometrically
and is shown to be both valid and reliable in several patient
populations, and feasible for use in patients with PD. A major strength
of the NHP and of generic health profile measures in general is that
they allow for comparison of HRQL statuses between patient groups,
and between patients and healthy controls. In addition, the NHP is
easy to administer, understand and answer.

The results may be of particular interest when designing drug trials
that intend to explore potential drug influence on HRQoL in PD over
several years.

Large attrition rate due to death.

Other disease-related symptoms, not captured by the models used, such as autonomic
and gastrointestinal symptoms, pain and non-PD related comorbidities may also have
contributed to the decline in HRQoL in this cohort.

The use of a generic HRQoL measure instrument may underestimate the significance of
subtle but highly disease-specific features, particularly in patients with otherwise
advanced disease.

(Lawson, Yarnall
etal.)
PD

This is the first study to investigate the longitudinal effects of cognitive
impairment on QoL using a range of validated assessments in a large
group of patients with newly diagnosed PD.

The Montreal Cognitive Assessment (MoCA) is a measure of global
cognition that is quick and simple to administer. It could have utility in
anticipating future difficulties for individuals with PD.

312 patients declined participation, which may introduce selection bias.

The small number of participants who did not return for further evaluation may have been
those with a more rapid decline in PD, cognition and QoL and would therefore have been
of particular interest to this study.

Missing data were problematic. This reduced the statistical power that requires complete
datasets, such as linear regression and PCA.




1. Stroke

Title / Authors / Journal

Quiality of life after TIA and
stroke: Ten-year results of the
Oxford Vascular Study
Luengo-Fernandez R., Gray
AM., et al. 2013

American academy of
neurology,

Clinical determinants of long-
term quality of life after stroke.
M.D. Patel., C.Mckevitt., et al
2007

Age and ageing,

Natural history, predictors and
associated outcomes of anxiety
up to 10 years after stroke: The
South London Stroke Register
Luis Ayerbe, Salma A. Ayis, et
al. 2014

Age and ageing,

Study
design

A prospective
longitudinal
study

United
Kingdom

A prospective
longitudinal
study

United
Kingdom

A prospective
longitudinal
study

United
Kingdom

Table 5: Overview of the included articles: data extraction

Population

Baseline: 440
TIA and 748
CVA

Final follow up:
210 TIA and
269 CVA

Baseline: 946
Final-follow up:
397

Baseline: 1104
final follow up:
230

Aims study

To evaluate the 5-year impact of
stroke and TIA on utility and
quality-adjusted survival.

To determine factors that
independently predicted HRQol 1
and 3 years after stroke.

This study calculates the
predictors of anxiety and its
association with depression and
the association between anxiety 3
months after stroke and mortality,
stroke recurrence, disability,
cognitive impairment and quality of
life at follow-up.

Number of
measurements

atl, 6,12, 24, and
60 months.

At baseline, 1 and 3
years.

at baseline, 3
months, 1 year end
then annually for up
to 10 years.

Outcome measures ( QOL )

EQ-5D-3 guestionnaire
quality-adjusted life years (QALY’s)

impairment: NIH Stroke scale (NIHSS)

SF-36 or SF-12 (PHSS: physical health summary scale,
MHSS: mental health summary score)

socio-demographic characteristics

risk factors

ADL: Barthel index (BI)

stroke severity: Oxfordshire Community Stroke Project
Classification

SF-36 or SF-12

depression: Hospital Anxiety and Depression Scale
(HADS)

cognitive function: Mini-Mental State examination
(MMSE) or the Abbreviated Memory Test (AMT)
socio-demographics characteristics

stroke severity: GCS, hemiparesis and urinary
incontinence

ADL: Barthel index (BI)

pharmacological treatment for depression, employment
status and smoking habit



Is fatigue an independent factor
associated with activities of
daily living, instrumental
activities of daily living and
health-related quality of life in
chronic stroke?

van de Port IG., Kwakkel G., et
al 2007

Cerebrovasc Dis,

Stroke, Physical Function, and
Death Over a 15-Year Period in
Older Australian Women

Isobel J. Hubbard., et al 2016
American Heart Association,
Inc.

A prospective
longitudinal
study

The
Netherlands

A prospective
longitudinal
study
Australia

At 6,12 and 36
months 223
participants
were included

Baseline: 12432
Final follow-up:
10761

To determine the longitudinal
association of post stroke fatigue
with activities of daily living (ADL),
instrumental ADL (IADL) and
perceived health-related quality of
life (HRQoL) and to establish
whether this relationship is
confounded by other
determinants.

investigates long-term outcomes
for women with stroke, comparing
mortality rates for those with poor
and adequate PF, to understand
how long women might live with
stroke and with physical disability.

At 6,12 and 36
months.

Every 3 years
between 1999 and
2011.

QoL:

Other:

Sickness Impact Profile 68 (SIP 68)

participation: Frenchay Activities Index (FAI)
ADL: Barthel index (BI)

fatigue: Fatigue Severity Scale (FSS)

time independent variables (age, gender and
comorbidity)

time dependent variables (depression, severity of
hemiplegia and executive functions)

Medical Outcome Short form (SF) 36 (poor PF < 40 and
adequate PF > 40)

demographic covariates
health covariates (BMI, smoking status and comorbidity)
date and cause of death


https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Port%20IG%5BAuthor%5D&cauthor=true&cauthor_uid=16968985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwakkel%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16968985

Title / Authors /
Journal

Quality of life after TIA and
stroke: Ten-year results of
the Oxford Vascular Study
Luengo-Fernandez R., Gray
AM., et al. 2013
American academy of
neurology,

Results

Impact of TIA and stroke on EQ-5D utility:
at 1 month: TIA (0.77), stroke (0.61) and control (0.85)
at 5 years: TIA (0.80), stroke (0.68) and control (0.86)

At 1 month, average utility for severe stroke patiénts was 0.13
compared with 0.50 for moderate stroke and 0.73 for minor stroke
patiénts.

For severe strokes patiénts utility increased to 0.38 at 5 years
whereas for minor stroke patiénts utilities remained constant over the
5-year follow-up period.

Utilities for matched cases at 5 years postevent were lower than for
controls -0.09 for TIA and -0.18 for stroke.

quality-adjusted life years: survival data were combined with
utility to estimate 5-year QALY’s:

stroke: lost 2.21 QALY’s (1.71 mortality and 1.08 Qol)

TIA: lost 1.68 QALY’s (0.71 mortality and 0.97 Qol)

predictors of short and long-term EQ-5D utility:
- event severity, one or more recurrent strokes and stroke vs
TIA => lower utility’s
- men were found to have higher utility than women (not
significant)
- age left education, married patients and younger at onset =>
higher utility’s

Discussion

utility for TIA and stroke patients was lower throughout the 5-
year follow-up than for matched controls.

Quiality adjusted survival was considerably affected after
stroke and TIA with 5-year quality adjusted life expectancy
being 2.21 QALYs for stroke and 3.32 QALYs for TIA
patiénts.

Because TIA symptoms leave little or no permanent damage
to the brain, TIA would be expected to have little impact on
QoL. However, the overall combined effect of medication,
anxiety and the impact on their working life, will affect QoL.
For stroke patiénts, we found an improvement in utility
between 1 and 6 months, which was then maintained
throughout the remaining 5 years.

Conclusion

5-year adjusted survival after
stroke and TIA is reduced.

Being older, female, having a
moderate to severe stroke, and
subsequent strokes after event
onset were independent factors in
predicting lower utility.

There remains considerable
scope for improvements in acute
treatment and secondary
prevention to improve Qol after
TIA and stroke.



Clinical determinants of
long-term quality of life after
stroke.

M.D. Patel.,C.Mckevitt., et al
2007

Age and ageing,

Natural history, predictors
and associated outcomes of
anxiety up to 10 years after
stroke: The South London
Stroke Register

Luis Ayerbe, Salma A. Ayis,
et al. 2014

Age and ageing,

HRQOL 1 year after stroke:
for PHSS (physical health summary scale:
- males were better than females (p=0,025)
- non-manual workers better than manual workers (p=0.033)
- diabetics were worse than non-diabetics (p<0,01)
- premorbid Barthel index <15 were worse than those with
premorbid Bl 15-20
- right hemispheric lesions, dysphaghia, visuo-spatial neglect,
urinary incontinence and cognitive impairment => worse
PHSS
for MHSS (mental health summary score):
- subjects aged over 75 reported better mean MHSS than
those under 65.
- Ischaemic heart disease, cognitive impairment and being
Asian => worse MHSS
HRQOL 3 years after stroke PHSS:
For PHSS:
- hypertension, urinary incontinence and cognitive impairment
=> worse PHSS
- age (>75) and carribean/ african => better PHSS
For MHSS:
- no significant factors except hypertension

cumulative incidence of anxiety at some time points was 57.5 % and
the prevalence ranged from 31.9 to 38.3 %.

The proportion of patiénts with anxiety presenting depression
simultaneously ranged from 56.9 to 73.2 %.

Predictors of anxiety after stroke:
- age <65 => anxiety at 3 months, 1, 3 and 5 and 5 years.
- female gender => anxiety at 3 months, 1 and 3 years.
- disability => anxiety at 3 months and 3 years.
- paresis => anxiety at 1 year.
- inability to work => anxiety at 3 months
- treatment for depression and a smoker at time of stroke =>
anxiety at 3 and 5 years
Health outcomes associated with anxiety up to 10 years after stroke:
- no significant association between anxiety at 3 months and
mortality after follow-up.
- No significant association between anxiety at 3 months and
disability, cognitive impairment or physical domain of the
Qol at 3 months, 1,3,5 and 10 years
- anxiety 3 months after stroke was significantly associated
with lower scores in the mental domain of Qol in 1,3 and 5
years.

Younger subjects reported that worse mental and physical
health may be due to either younger subjects being less able
to cope psychosocially than older subjects or they may have
higher expectations of health.

Lower subjective well-being in women may be due to a social-
cultural effect. Once they are disabled by stroke, it may be
more difficult for their male partners to look after them,
reducing their Qol.

This study examined associations between stroke risk factors
including diabetes, hypertension and ischaemic heart disease
and HRQol long-term after stroke. These associations may be
due to the additive effects of the conditions themselves, and
emphasise the hypothetical potential of improving HRQOL
after stroke by managing the risk factors more effectively after
stroke.

This study found right hemispheric lesions to be significantly
associated with poor PHSS at 1 year after stroke. This may
be due to the neurological disturbances associated with right-
sided neglect, anosognosia and spatial disoriéntation which
may have devastating effects on social functioning and thus
on HRQol.

Urinary incontinence was independently associated with poor
PHSS after stroke. These results not only confirm that
incontinence is a good indicator of initial stroke severity, but
they also reflect the strong associations incontinence has with
long-term outcomes including QoL.

At any given time point the prevalence of anxiety was over 30
%. The majority of patiénts who had anxiety presented their
first symptoms 3 months after stroke. Over half of the patiénts
with anxiety had depression at the same time.

Therefore, stroke survivors reporting symptoms of anxiety
should be screened for depression.

Clinicians seeing long-term stroke survivors should also pay
special attention to female patiénts who had a severe stroke
under the age of 65 as they are at a significantly higher risk
for depression and its consequences.

The association between anxiety and depression during the
follow-up may explain the association between anxiety and
lower Qol.

We conclude that determinants of
Qol vary over time after stroke
and differ for physical and
psychosocial aspects of Qol.
Long-term QoL remains low up to
3 years after stroke regardless of
demographic factors, risk factors,
stroke subtypes or initial
impairments.

Anxiety is a frequent clinical
problem affecting stroke survivors
in the long term and it is
associated with lower Qol and
depression, which predicts shorter
survival and poorer prognosis.

- Anxiety affects over half of
stroke survivors in the long term

- Anxiety is strongly associated
with depression and leads to
lower Qol in the long term after
stroke

- Female patiénts, aged below 65,
suffering severe strokes with
previous history of depression are
at high risk of anxiety



Is fatigue an independent
factor associated with
activities of daily living,
instrumental activities of
daily living and health-
related quality of life in
chronic stroke?

van de Port IG., Kwakkel G.,
et al 2007

Cerebrovasc Dis,

Stroke, Physical Function,
and Death Over a 15-Year
Period in Older Australian
Women

Isobel J. Hubbard., et al
2016

American Heart Association,
Inc

At 6 months after stroke 68 % were fatigued (4.5), at 12 months 74 %
(4.7) and at 36 months 58 % (4.3)

fatigue associated with:

not significantly with Bl between 6 and 36 months after
stroke
significant association with FAl and SIP 68

potential confounding factors:

Instrumental ADL => adding depression (60.1%) and motor
function (20.6%) caused a significant reduction in the FFS
regression coefficient, therefore no significant relationship
between FSS and IADL was found.

Health-related quality of life => no significant reduction in
the FFS regression coefficiént, therefore no significant
change was found in the relationship between FSS and
SIP-68.

Primary outcomes:

82.2 % from the women who had a poor PF at survey 1 still
had a poor PF at survey 6, indicating little recovery using
the <40 cut point.

Median survival time was 10 years for poor PF and 12.3
years for adequate PF ho reported stroke. (10 years after
stroke, 63% with adequate PF were still alive compared with
49 % with poor PF)

After adjusting for demographic and health covariates PF
remained significantly associated with mortality risk among
women with new stroke

a new stroke during the study period + poor PF:

not partnered, obese (BMI>29,9) and diagnosed with
diabetes mellitius, heart disease and hypertension

Poststroke fatigue is more related to more complex, energy-
consuming ADL'’s than to basic ADL’s, however the
association between fatigue and IADL become non-significant
after controlling for depression and severity of hemiparesis,
suggesting that these 2 factors determine the relationship
between fatigue and IADI in chronic stroke. Besides
depression the relation between fatigue and IADL was also
influenced by motor impairments, since patiénts with severe
hemiparesis need more energy for extended ADL.
Depression was also the strongest confounder distorting the
association between fatigue and perceived HRQol. However,
even after controlling for depression, fatigue remained a
significant factor that is independently associated with HRQol.
Demographic factors such as age, gender and comorbidity
did not significantly bias the longitudinal relation between
fatigue and IADL or HRQol.

The study shows that many women who experience stroke,
survive many years with poor PF.

- Poor PF was associated with diabetes mellitus,
heart disease and hypertension => this indicates
that poor PF may not be due exclusively to stroke,
but also be exacerbated by other conditions.

- Mortality rate was significantly higher among
women with poor PF compared with women with
adequate PF.

- 15 years after a new stroke, 41,6 % of women with
adequate PF were still alive compared with 27 %
with poor PF => demonstrating older women can
survive many years after stroke, even with poor PF.

This study shows for the first time
that poststroke fatigue is an
important covariate that is
significantly associated with IADL
and HRQol, but not with basic
ADL'’s between 6 and 36 months
after stroke.

There is currently no strategy to
maintain or improve PF in older
stroke survivors and no evidence
that consideration has been given
to the needs of older women living
with stroke for > 15 years. Further
research is required into how
maintaining and sustaining levels
of PF can be efficiently achieved
in programs that target older
women who survive stroke.


https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Port%20IG%5BAuthor%5D&cauthor=true&cauthor_uid=16968985
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwakkel%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16968985

2. Spinal cord injury

Title / Authors / Journal

Aging with spinal cord injury:
changes in selected health
indices and life satisfaction
Charlifue S., Daniel P. et al,
2004

Arch Phys Med Rehabil,

Longitudinal relationship
between wheelchair exercise
capacity and life satisfaction in
patients with spinal cord injury:
a cohort study in the
Netherlands

Van Koppenhagen C.F., Post
M. et al., 2014

The Journal of Spinal Cord
Medicine,

SCI Longitudinal Aging Study:
40 Years of Research

Krause J., Clark J., et al. 2002
Top Spinal Cord Inj Rehabil,

study
design

Population

Baseline: 7981
Final follow-up: 489

a prospective
longitudinal study
U.S. Amerika

Baseline: 225
Final follow-up: 130

a prospective
longitudinal study
The Netherlands

a prospective
longitudinal study
U.S. America

Final follow-up: 759

Aims study

To document the impact of age,
age at injury, years post injury,
and injury severity on a variety
of selected medical outcomes
and QoL of people aging with
SCI.

To examine the relationship
between wheelchair exercise
capacity and life satisfaction in
persons with spinal cord injury.

To provide a detailed history of
the study, response patterns,
utilization of measures and a
summary of key findings.

Number of
measurements

1,5, 10, 15, 20 and 25
years post injury.

at start of active
rehabilitation, after 3
months, 1 and 5 years
after discharge.

8 measurements (1973,
1984, 1989, 1993,
1998, 2003, 2008,
2013)

Outcome measures

QoL:
- Self-assessed health status
- Satisfaction with Life Scale

Other:

- pain

- demographic characteristics

- injury characteristics: ASIA-scale
- method of bladder management

- Life Satisfaction Now

- Life Satisfaction Comparison

- Life Satisfaction Total => sum score of both
guestions

Other:

- demographic characteristics

- lesion characteristics: ASIA Impairment
scale

- functional independence: FIM

- secondary impairments

- sports participation

- wheelchair exercise capacity: VO2-peak and
PO-peak

QolL:

- Life Situation Questionnaires (LSQ)

Other:

- demographic characteristics

- injury characteristics

- educational status

- employment history

- medical history

- depressive symptoms: Patient health
questionnaire (PHQ-9)



Predicting quality of life 5 years
after medical discharge for
traumatic spinal cord injury
Erosa N., Berry J., et al. 2013
British Journal of health
Psychology,

a prospective
longitudinal study
U.S. America

Baseline: 144
Final follow — up: 76

This study tested a contextual
model of the mediating effects of
participation on the predictive
relationships of functional
impairment, family satisfaction
and pain to QoL following SCI.

At 12, 24, 48 and 60

months after discharge.

Life Satisfaction Index - A (LSI)
Self-rated health status

functional impairment: FIM

pain

participation: Craig Hospital
assessment and Reporting Technique
(CHART) Mobility and Social
integration

Family satisfaction scale



Title / Authors / Journal

Results

Discussion

Conclusion

Aging with spinal cord injury:
changes in selected health indices
and life satisfaction

Charlifue S., Daniel P. et al, 2004
Arch Phys Med Rehabil,

Health and psychosocial outcomes:

Low self assessed health score => indicating good
perceptions of health by people with SCI
SWLS score were generally high => indicating good

life satisfaction by people with SCI

Low pain scores => suggesting that pain did not

interfere in daily activities

Changes across time:

There was a statistically significant decrease in the
average numbers of hospitalizations, number of days
hospitalized and the average numbers of pressure

ulcers with increased injury duration

Predictors of change:

pressure ulcers => presence of ulcers 5 years earlier

and a more severe SCI

number of rehospitalizations => being older at injury,
unmarried, indwelling catheter, a more severe SCI
and having been hospitalized for more days 5 years

previously

poorer self-assessed health => poorer perception of

health 5 years earlier

lower satisfaction with life => unmarried, lower rating

of life satisfaction 5 years earlier

There was a slight, but significant decline in perceived
health status as one lives longer with SCI. However, life
satisfaction appears to improve, pain as an interfering
factor in daily activities becomes less of a problem, and
the number and length of hospitalizations decline.
ClearlyThe most significant predictor of any of the
selected outcomes was the rating of that same
outcome 5 years earlier.

The evidence is clear that those who are injured later in
life have a higher prevalence of medical conditions,
which would predispose them to rehospitalizations after
rehabilitation.

The findings from this study clearly
indicate that the best predictor of a
given complication is the previous
incidence of that complication even
in the long-term survivors. It is
incumbent on clinicians never to
pass up opportunities for prevention
and that effort should be renewed
with each intervention.



Longitudinal relationship between
wheelchair exercise capacity and
life satisfaction in patients with
spinal cord injury: a cohort study in
the Netherlands

Van Koppenhagen C.F., Post M.
etal., 2014

The Journal of Spinal Cord
Medicine,

SCI Longitudinal Aging Study: 40
Years of Research

Krause J., Clark J., et al. 1973
Top Spinal Cord Inj Rehabil,

This study confirms that most patiénts with SCI demonstrate
improvements in wheelchair exercise capacity and life
satisfaction through 5 years postdischarge.

Relations between wheelchair exercise capacity (WEC) and life
satisfaction:
- Both POpeak and VO2peak were significantly
associated with life satisfaction => 10w higher
POpeak was associated with a 0.28 higher life
satisfaction and 0.1 I/min VO2peak was associated
with a 0.1 higher life satisfaction total score.
Confounders:
- age => POpeak and life satisfaction total
- sports participation => Popeak, VO2peak and life
satisfaction total

important protective factors for mortality:

- Participation in social activities outside the home and sitting
tolerance

Important risk factors for mortality:

- Self-reported physical and psychological health problems,
dependency and economic barriers represented significant
risk factors.

The participants appeared to be relatively well-adjusted overall,

and nearly all outcomes improved over the first 11 years. Where

social participation and satisfaction with social activities and
health decreased.

Satisfaction with employment and employment indicators were

maintained.

Economic satisfaction improved over time and general

satisfaction declined over time.

The impact of aging on quality of life suggests that persons who

were older at injury had lower levels of Qol. White participants

reported higher QoL and males reported lower QoL.

Patiénts with SCI with high wheel-chair exercise
capacity have high life satisfaction.

The results provide evidence of the positive relationship
between exercise participation and quality of life.
Increasing exercise capacity by training and or physical
daily activity will most likely increase the general health
op patiénts with SCI. The direct benefits are the neuro-
hormonal results of the endorphins and oxytocin. The
indirect benefits might be due to improved exercise
capacity, which seems to be positively correlated with
improved functional independence, lower levels of
depression, higher social status an improved self-
esteem in person with SCI.

Up to 20% improvement in peak oxygen uptake and
peak power can be achieved by patiénts with SCI. The
subsequent improvement in life satisfaction is
comparable to positive major life events such as
marriage.

Individuals with SCI face significant challenges in
maintaining longevity, therefore it is important to
promote their psychological well-being, gainful
employment and active participation to reduce their risk
of mortality.

Wheelchair exercise capacity and life
satisfaction are longitudinally
associated up to 5 years after
discharge from rehabilitation.
Improvement in exercise capacity is
associated with improvement in life
satisfaction.

The overall results have indicated
changing patterns of outcomes over
time as persons with SCI age,
notable declines in participation and
health. There has been a survivor
effect whereby persons who are
more active, well-adjusted and
healthier live longer.



Predicting quality of life 5 years
after medical discharge for
traumatic spinal cord injury
Erosa N., Berry J., et al. 2013
British Journal of health
Psychology,

Correlations between the predictor variables (FIM, pain and
family satisfaction) and the presumed mediators (mobility and
social integration) were all positive, but not all statistically
significant.
Correlations between both presumed mediators and both
outcomes (life satisfaction and self-rated health status) were all
positive and statistically significant.
The only directional path in the model that contradicted
hypotheses was the path from family satisfaction to mobility.
Of the 12 specific indirect effects, three were not significant.
- family satisfaction => mobility => life satisfaction
- family satisfaction => mobility => self-reported health
status
- pain => social integration => self-reported health
status

These findings demonstrate how disability-related and
psychological variables can influence QoL through
adverse effects on participation.

Greater functional ability increases the likelihood of
greater mobility and activity in social pursuits and
accompanying opportunities to socialize years later.
Thus, a person who is more functionally independent
may likely experience greater mobility in their
surroundings and more social contacts this contributes
to greater life satisfaction.

The results imply that participation in
the years following discharge has a
measurable and pronounced effect
on Qol, and there are identifiable
factors that place individuals at risk
of problems with participation in the
years following discharge. These
data suggest the need for
community-based programmes to
identify and assist at-risk individuals
with SCI to enhance their QoL.

Trajectories in the course of life

satisfaction after spinal cord injury:

identification and predictors
Van Leeuwen C., Post W., et al
2010

Arch Phys Med Rehabil,

Different trajectories:

- The first trajectory: low levels of life satisfaction at all
time points (n=56)

- The second trajectory: Initial high levels of life
satisfaction with slight increments over time (n=34)

- The third trajectory: Low life satisfaction at the
beginning and high life satisfaction scores at the end
(n=48)

- The fourth trajectory: high life satisfaction scores at
the beginning and steep declines over time (n=5)

- - The fifth trajectory: fluctuating life satisfaction levels
at different time points (n= 63)

Predictors of life satisfaction:

- High life satisfaction compared with persons in the low life
satisfaction trajectory: younger, paraplegia, higher
functional independence, less pain and more everyday
social support.

- Low life satisfaction at the beginning and high life
satisfaction scores at the end compared with persons in the
low life satisfaction trajectory: female, higher functional
independence and fewer secondary impairments

Functional independence and pain severity
discriminated between the low and high life satisfaction
trajectories. Furthermore, the present study showed
that male sex and lower functional status were
predictors of long-term poor life satisfaction.

The core message, however is that demographic,
lesion, physical and social characteristics at the start of

rehabilitation cannot predict life satisfaction trajectories.

The distinct trajectories give
professionals insight into how
persons differ in their adaptation to
an SCI. The results further suggest
that it might be sufficient to
repeatedly administer only 2 life
satisfaction questions at the start of
active rehabilitation and 3 months
after, to predict long-term life
satisfaction and to identify persons
who might be considered for
psychological consultation.



3. Traumatic brain injury

Title / Authors / Journal

Trajectories of life satisfaction
after TBI: Influence of life roles,
age, cognitive disability, and
depressive symptoms
Shannon B. Juengst, Leah M.
Adams, Et al 2015
Rehabilitation psychology,

Predictors of health-

related quality-of-life following
traumatic brain injury
Meredith L. C. Williamson,
Timothy R. Elliott, Et al 2012
Brain injury,

Trajectories of life satisfaction in
the first 5 years following
traumatic brain injury

J. Aaron Resch, V. Villareal., et
al 2009

rehabilitation psychology,

Depression and life satisfaction
in patients with traumatic brain
injury : A longitudinal study
Andrea T. Underhill, Steven G.
Lobello., et al 2003

Brain injury,

Trajectories of physical health in
the first 5 years after traumatic
brain injury

Nada Andelic, Paul B. Perrin, et
al 2014

Journal of Neurology,

Study

design
A prospective
longitudinal

study
U.S. America

A prospective
longitudinal
study

U.S. America

A prospective
longitudinal
study

U.S. America

A prospective
longitudinal
study

U.S. America

A prospective
longitudinal
study

Norway

Population

Baseline: 9436
Final-follow up:
3022

Baseline: 609
Final follow-up: 131

Baseline: 609
At final follow-up:
328

Baseline: 324

Baseline: 133
At final follow up:
90

Aims study

Identify life satisfaction trajectories
after moderate to severe traumatic
brain injury, establish a predictive
model for these trajectories across
the first 5 years post injury and
describe differences in these life
satisfaction trajectory groups.

To examine the predictive
associations of family satisfaction,
functional impairment, pain, and
depression on QoL among persons
with traumatic brain injury.

To examine the trajectories of life
satisfaction in the first 5 years
following the onset of TBI and
prospectively examine the long
term and co-occurring relationship
of functional impairment
subsequent to TBI to rates of
change in life satisfaction over the
first 5 years of TBI.

To examine the relationship of TBI-
related depression at or before 24
months post-injury to life
satisfaction at 24,48 and 60
months post-injury.

To examine whether physical health
after TBI changes over time and
whether the trajectories of recovery
of physical health over 5 years
could be predicted by the different
demographic and injury-related
variables.

Number of
measurements
At 1, 2 and 5 years.

At 12, 24, 48 and 60
months

At 24, 48 and 60
months.

At 24, 48 and 60
months.

At baseline, 1,2 and 5
years.

Outcome measures (QolL)

QoL:

- Satisfaction with life scale (SWLS)

Other:

- participation: participation assessment with recombined
Tools Objective (PART —O)

- ADL: Functional independence Measures motor (FIM-
MOT) and cognitive (FIM-COG) subscales

- depressive symptoms: Patient Health Questionnaire-9
(PHQ-9)

QoL:

- Sickness Impact Profile 68 (SIP 68)

Other:

- ADL: Functional independence measure (FIM)

- Family Satisfaction Scale (FFS)

- Presence of pain: yes/no

- Presence of depression: yes/no

QoL:

- The life satisfaction index-A

Other:

- injury severity: Abrreviated injury scale (AIS)

- functional impairment: Functional Independence
measure (FIM)

QoL:

- The life satisfaction index-A

Other:

- depression: yes/no

- injury severity: Abrreviated injury scale (AIS)

QoL:

- SF-36

Other:

- demographic variables

- fysieke activiteit: PF-10

- pijn: Bodily pain (BP-2 items) and General Health
Perception (GH-5 items)

- role limitations due to physical health problems: RP-4
items



Title / Authors / Journal

Trajectories of life satisfaction after
TBI: Influence of life roles, age,
cognitive disability, and depressive
symptoms

Shannon B. Juengst, Leah M.
Adams,. Et al 2015

Rehabilitation psychology,

Results

Trajectories of life after TBI (n=3022):

stable satisfaction (high life satisfaction across all time points)
=44,5%

stable dissatisfaction (dissatisfaction with life across all time
points) =20,9%

initial dissatisfaction improving (initially dissatisfied, but
improved over time) = 19,8 %

initial satisfaction declining (initially satisfied with life, but
experienced declining life satisfaction) => 14,8 %

predicting variables for life satisfaction trajectories:

60+ age group => more likely belong to the stable satisfaction
group and in the initial dissatisfaction improving trajectory
groups.

higher FIM-COG scores => more likely belong to the stable
satisfaction and initial satisfaction declining group

higher depression scores => more likely belong to all
dissatisfied groups

Descriptive characterization:

stable high satisfaction => highest percentage of 16-30 years
old, high levels of participation, lowest cognitive disability and
depressive symptoms

stable dissatisfaction group => highest percentage of 31-59
years old, low levels of participation, highest depressive
symptoms and greatest cognitive disability

initially dissatisfaction improving group => started with the
second lowest life satisfaction and second highest depressive
symptom burden, but had improved by year 5 to have higher
satisfaction and lower depressive symptoms than the initial
satisfaction declining group and second highest percentages
in participation

Discussion

Life satisfaction can decline immediately following
a life-altering event, but evidence suggests that
most individuals level of satisfaction improves over
time. This adaptation can take many years and is
not always a return to pre-injury baseline.

The life satisfaction trajectory groups differed by
age: Those in middle age groups are more likely to
have low life satisfaction than younger and older
adults. Compared to older adults, middle aged
adults may perceive life roles as both more
important to their overall satisfaction and more
limited by the effects of a chronic disease.

While previous research suggests that both
physical and cognitive disability are linked to life
satisfaction after traumatic injuries. The present
study found that only cognitive disability
significantly predicted life satisfaction trajectories.

Conclusion

The known loss of life roles and
prevalence of depression after TBI
put individuals with TBI at high risk
for low or declining life satisfaction.
Development of education and
intervention programs to address
these issues may be critical to life
satisfaction after brain injury. These
data highlight the importance of
addressing depressive symptoms
and participation early after TBI.



Predictors of health-related quality-
of-life following traumatic brain
injury

Meredith L. C. Williamson, Timothy
R. Elliott, Et al 2012

Brain injury,

Trajectories of life satisfaction in
the first 5 years following traumatic
brain injury

J. Aaron Resch, V. Villareal., et al
2009

Rehabilitation psychology,

There were 2 statistically significant correlations between functional
impairment and family satisfaction, as well as family satisfaction and
pain.

Direct effects:

- greater functional impairment at 12 months was associated
with the presence of depression at 24 months.

- presence of pain at 24 months was associated with the
presence of depression at 24 months

- greater functional impairment and lower family satisfaction at
12 months were associated with lower QoL at or beyond 24
months post-discharge

- The presence of pain and depression at 24 months were also
associated with lower QoL at or beyond 24 months post-
discharge

Modeling total FIM and gender with the rates of change of life
satisfaction:
- the intercept, time and FIM(Tot) were significantly predictive of
life satisfaction
- Life satisfaction decreased over time for the entire sample,
and participants with higher FIM(Tot) scores had higher life
satisfaction at all time points.
- Men and women did not differ in their trajectories of life
satisfaction over time.
Modeling cognitive FIM and gender with the rates of change of life
satisfaction:
- The intercept, time and FIM (Cog) were significantly predictive
of life satisfaction
- less cognitive impairment was initially associated with greater
life satisfaction
- The significant interaction indicates that higher FIM(cog)
scores were significantly associated with a slower rate of
decrease in life satisfaction
Post-hoc analyses:
- older age was associated with greater life satisfaction at the
first assessment

Pain may engender depressive symptoms such as
negative moods and unpleasant experiences that
predict further decreases in QoL among persons
with TBI.

Impairments in functional abilities following TBI
may increase the probability of depressive
symptoms which compromises QoL. A resilient,
flexible family environment is prospectively
predictive of well-being in the first few years
following TBI.

The trajectory of long-term satisfaction is
significantly associated with functional impairment.
The associations between functional impairment
and the trajectory of life satisfaction are consistent
among men and women in the first 5 years after
TBI.

Finally, the significant association of functional
impairment to the rates of change in life
satisfaction holds true for both cognitive and motor
impairment.

QoL following TBI is compromised
by factors such as pain, depression
and functional impairment that limit
expected and desired activities.

In contrast, a supportive family
environment, greater functional
ability and an absence of pain and
depression facilitate HRQoL in a
fashion consistent with existing
models of well-being and positive
adjustment.

Individuals with greater cognitive
and motor impairments following
TBI are likely to experience
significant declines in life
satisfaction within 5 years of living
with TBI.



Depression and life satisfaction in

patients with traumatic brain injury:

A longitudinal study

Andrea T. Underhill, Steven G.
Lobello., et al 2003

Brain injury,

Ninety respondents (27,8 %) reported a diagnosis of depression and the
remaining 324 (72,2 %) reported no diagnosis of depression.

Life satisfaction was stable and did not show significant change over
time.

The interaction between depression and life satisfaction was also not
significant, indicating that life satisfaction was stable over time for the
depression and no depression groups across the three measurement
periods.

The results indicate a significant main effect for depression, a significant
main effect for employment status and a significant interaction between
depression and marital status. The difference in life satisfaction was
significant at all three measurement periods.

- those who were employed at the 24-month interview period
reported greater life satisfaction than the survivors of TBI who
were not employed. The differences in life satisfaction
between the two groups were maintained at the 48 and 60-
month interview periods

- The differences in life satisfaction between married and
unmarried survivors of TBI were not significant at any of the 3
measurement periods.

Patiénts with TBI who acknowledge a diagnosis of
depression at some point during the first 24
months post-injury earn significantly lower mean
scores on the life satisfaction index at 24,48 and
60 months post-injury.

Life satisfaction scores in the depression and no
depression groups were stable over the 36-month
period of the study. Employment was also
associated with higher scores in life satisfaction
and these were also stable across the three
measurement periods.

Depression and diminished life
satisfaction among survivors of TBI
are persistent problems that require
the close attention of medical and
rehabilitation professionals.



Trajectories of physical health in
the first 5 years after traumatic
brain injury

Nada Andelic, Paul B. Perrin, et al
2014

Journal of Neurology,

Physical functioning (PF):
- PF improved across the three time points. (p=0.006)
- higher level of education => higher PF scores over time.
(p=0.014)
- Employed at the time of injury => better PF over time.
(p=0.029)
- A shorter length of PTA (post-traumatic amnesie) => higher
PF scores (p<0.001)
- A more severe head injury had better PF over time. (p=0.049)
Role-Physical (RP) :
- Time was not significant across the three time points.
- Men => higher RP across the three time points.
- More severe brain injury => higher scores in RP.
Bodily Pain (BP):
- Time was not significant across the three time points.
- Men => higher BP (lower pain) across the three time points.
General health (GH):
- Time was not significant across the three time points.
- Men => higher GH-scores across the three time points.

(P=0.037)

- employed at the time of injury => higher GH over time.
(p<0.001)

- Higher ISS (more severe overall injury) => better GH
(p=0.004)

The study sample showed lower physical health in
all four physical dimensions of SF-36 across the
follow-ups when compared with the general
population of Norway.

This study indicates that PF-scores improved
significantly across 1,2 and 5 years post-injury.
Physical role limitations remained stable across
the three time points.

Men had significantly higher RP-scores across the
three time points than women. This might do
speculate that the items in the RP subscale also
pertain to different physical role tasks for men and
women, rendering different trajectories.
Participants with a higher CT Marschall score
reported higher RP over time. This is probably
because of high expectation of excellent
performance in life roles. In addition, individuals
with more severe injuries may have an altered
awareness of their functional difficulties and may
not distinguish their problems in the same way as
those who are less severely injured.

It also has been reported that the persistence of
pain primarily caused by headache is an important
factor in self-perceived QoL and disability status of
individuals with TBI. Participants with non-physical
work and those who had been employed at the
time of injury had better general health over time
than participants than those who were
unemployed.

Role-Physical, Bodily pain and
General Health did not improve
over time, despite the improvement
in PF. A better understanding of
demographic and injury-related
factors influencing the Role physical
experiences and General Health
perception over time and effective
reducing rehabilitation strategies
are needed to increase the quality
of life after TBI.



4. Multiple sclerosis

Title / Authors / Journal

A 10- year follow up of a
population based study of
people with multiple sclerosis in
Stockholm, Sweden: Changes
in health-related quality of life
and the value of different factors
in predicting health-related
quality of life

Chruzander C., Ytterberg C., et
al. 2014

Journal of the Neurological
Sciences,

A longitudinal survey of self-
assessed health trends in a
community cohort of people with
multiple sclerosis and their
significant others

Solari A., Ferrari G., Radice D.
2005

Journal of the neurological
Sciences,

Change in disability profile and
quality of life in multiple
sclerosis patients: a five-year
longitudinal study using the
Multiple Sclerosis Impact Profile
Wynia K., van Wijlen AT, et al.
2012

Multiple sclerosis journal,

Longitudinal 7-year follow up of
chronic pain in persons with
multiple sclerosis in the
community

Khan F., Amatya B., et al. 2013
J. Neurol.,

Study Population
design
A prospective Baseline: 166
longitudinal Final follow up: 118
design
Sweden

Baseline : 251
Final follow — up: 138

A prospective
longitudinal
design

Italié

A prospective Baseline: 378
longitudinal Final follow—up: 245
design

The Netherlands

A prospective Baseline: 94
longitudinal Final follow—up: 74
design

Australia

Aims study

Explore changes in and
the predictive value of
personal factors, degree of
MS disability, depressive
symptoms and cognitive
impairment on QoL.

To prospectively assess
changes in self-perceived
health status over 5 years.

To examine the course of
MS-related disabilities and
QoL in relation to disease
severity, and
responsiveness of the
Multiple Sclerosis Impact
Profile.

To examine the course
and impact of chronic pain
and pain-related disability
in persons with multiple
sclerosis.

Number of
measurements

At baseline and 10-
year follow-up.

5 years follow up
after another survey
in 1999.

At baseline and 5-
year follow-up.

At baseline and 7
year-follow up.

Outcome measures (Qol)

QoL:

- Sickness Impact Profile

- EuroQol 5D

- EQ Visual Analog Scale

Other:

- disease characteristics: EDSS

- coping capacity: Sense of Coherence Scale

- cognitive function: Symbol Digits Modalities Test
- Depression: Beck Depression Inventory

QolL:

- MSQOL-54

Other:

- depression: Chicago Multiscale Depression Inventory
(CMDI)

- demographic characteristics

- disease characteristics: EDSS

QolL:

- World Health Organization Quality of Life-Abbreviation
version (WHOQOL-BREF)

Other:

- ADL: Multiple Sclerosis Impact Profile

- responsiveness of MSIP

- Mortality rate

- Disease characteristics: EDSS

Qol:

- Assessment of quality of life (AQoL) questionnaire

Other:

- pain: Visual analog scale (VAS), Chronic pain grade
(CPG)

- pain treatments and access

- disease characteristics: EDSS



Vitality, perceived social support
and disease activity determine
the performance of social roles
in recently diagnosed multiple
sclerosis: a longitudinal analysis
de Groot V., Beckerman H., et
al. 2008

J. Rehabil Med,

Cognitive impairment, health
related quality of life and
vocational status at early stages
of multiple sclerosis: a 7-year
longitudinal study

Ruet A., Deloire M., et al. 2012
J. Neurol.,

Exercise, Functional Limitations,
and Quality of Life: A
Longitudinal Study of Persons
with Multiple Sclerosis
Stuifbergen AK., Blozis SA., et
al. 2006

Arch Phys Med Rehabil,

The initial course of daily
functioning in MS: a three-year
follow-up study

V. de Groot, H. Beckerman, et
al 2005

Multiple sclerosis journal,

Self-assessed health status
changes in a community cohort
of people with multiple sclerosis:
11 years of follow-up

Giordano A., Ferrari G., et al
2012

European Journal of Neurology

A prospective
longitudinal
design

The Netherlands

A prospective
longitudinal
design
France

A prospective
longitudinal
design

U.S. Amerika

A prospective
longitudinal
design

The Netherlands

A prospective
longitudinal
design

Italy

Baseline: 156
Final follow —up: 134

Baseline: 65
participants

Final follow — up: 52
Control group: healthy
subjects (n=65)

Baseline: 621
Final follow — up: 560

Final follow-up: 156

Baseline: 251
Final follow-up: 171

To identify the principal
determinants that are
longitudinally associated
with the performance of
social roles in the first 3
years following a diagnosis
of multiple sclerosis.

To assess the association
between QoL, cognitive
impairment and vocational
status in a longitudinal
followed sample of newly
diagnosed patients.

To explore the trajectories
of functional limitations,
health behaviors
(exercise), and QoL and
their interrelations over a
5-year time period in a
sample of persons with
multiple sclerosis (MS).

The initial course of MS in
the domains of
neurological deficits,
physical functioning,
mental health, social
functioning and general
health for the relapse
onset group and the non-
relapse onset group in the
first three years.

to assess changes in
patient self-perceived
health status and QoL,
and identify predictors of
such changes.

At baseline, 6
months, 1, 2 and 3
years.

At baseline and 7-
year follow-up.

At baseline and
every year after
baseline up to 5
years.

At baseline, 6
months, 1, 2 and 3
years.

Started in 1999,
2004 and 2010.

QolL:

- Study Short Form-36 (SF-36)

Other:

- patient and disease characteristics

- psychosocial characteristics

- social support: Social Support List Interactions, Social
Support List Discrepancies

- basic functions/basic ablities

QolL:

- SEP-59 scale/MSQoL

Other:

- neuropsychological assessment

- vocational status

- disease characteristics: EDSS

- depression: Montgomery and Asberg Depression
Rating Scale (MADRS)

- fatigue: United-Kingdom Neurological Disability Scale
(UKNDS)

QoL:

- Quality of Life Index-MS version (QLI-MS)

Other:

- demographic characteristics

- disease characteristics: EDSS

- functional limitations: Incapacity Status Scale (ISS)

- engaging in activities to increase their level of well-
being: Health Promoting Lifestyle Profile 2 (HPLP-2)

QolL:
- SF-36
Other:
- Neurological deficits: EDSS
- Physical functioning: FIM motor function
- Cognitive functioning: FIM cognitive function
QoL:
- MSQOL-54
Other:

- depression: Chicago Multiscale Depression
Inventory (CMDI)

- neurological deficits: EDSS

- demographic variables



Title / Authors / Journal

A 10- year follow up of a
population based study of people
with multiple sclerosis in
Stockholm, Sweden: Changes in
health-related quality of life and
the value of different factors in
predicting health-related quality of
life

Chruzander C., Ytterberg C., et al.

2014
Journal of the Neurological
Sciences,

A longitudinal survey of self-
assessed health trends in a
community cohort of people with
multiple sclerosis and their
significant others

Solari A., Ferrari G., Radice D.
2005

Journal of the neurological
Sciences

Results

PwMS deceased at the 10-year follow-up scored significantly
lower at baseline according to: SIP-Total, SIP Physical and
Psychosocial dimension (p<0.001), compared to PwWMS who
were alive and participated at 10-year follow-up

Worse QoL at follow up for:
- SIP-total (0.25)
- Sip physical dimension (0.33)
- SIP body care/movement
- SIP social interaction
- EQ-5D index (0.29)
Factors associated for SIP-total:
- Duration of MS (<11y/>12y) (p=0.026)
- Type of MS (RR/progressive) (p<0.001)
- Degree of MS disability (EDSS) (p<0.008)
- Cognition (SDMT) (p=0.033)
Factors associated for EQ-VAS
- Immunomodulatory treatment (p=0.027)
- Degree of MS disability (EDSS) (p<0.008)
- Depression (BDI) (p<0.001)
- Coping capacity (SOC-scale) (p<0.001)
MSQL-54: comparison over a 5-year period:
- domains worsened: health domain (p<0,0001),
physical function (p<0,001), general health (p=0,01)
- domains improved: social function (p<0,0001),
mental health (p=0,001), health distress (p=0,02)

Significant overall deterioration in health status over the 5-
year period:
- the proportion with severe neurological impairment
increased from 16% to 33%

- The proportion requiring daily home assistance:
from 19% to 28%

Discussion

The high proportion of PwWMS reporting comorbidity both
at baseline and at follow-up is notable and implies that
other disorders besides MS may contribute to the impact
of QoL. Response-shift could be a plausible explanation
for our result demonstrating a stable psychosocial QoL
and QoL as personally labeled.

Environmental facilitators (products and technology,
personal care providers, personal assistance, health-care
systems and policies). might be of importance to reduce
the impact of disability on QOL. The presence of these
facilitators might differ between countries because of
different health-care organizations.

The findings of a worsening in some health-related
quality of life domains, and no change or even
improvement in others could be the result of a response
shift.

Another important finding of the study is that, despite
deterioration in clinical status and increased assistance
needs, overall use of health care resources (hospital
admissions, general practitioner and neurologist
consultations) decreased over time. This may be due to
reduced availability of resources or greater difficulty in
accessing them, or even reduced confidence in the ability
of these professionals to help them. Another possible
interpretation is that greater acceptance of the disease
contributed to the observed improved health distress,
mental health and social function, which would tend to
decrease the frequency of consultation.

Conclusion

In a 10-year perspective the QoL with
regard to its physical domain tends to
get worse in PWMS. Whereas QoL, with
regard to its psychosocial domain and
with regard to PwMS self related health,
remains stable.

The health profile for those who died
during the study period was significantly
worse at baseline, compared those who
survived.

Important modifiable factors for health-
care professionals to recognize are
depressive symptoms and/or cognitive
impairment.

MS has a pervasive but inhomogeneous
impact on the lives of MS sufferers: the
proportion of those severely impaired
doubled over the study period.



Change in disability profile and
quality of life in multiple sclerosis
patients: a five-year longitudinal
study using the Multiple Sclerosis
Impact Profile

Wynia K., van Wijlen AT., et al.
2012

Multiple sclerosis journal

Longitudinal 7-year follow up of
chronic pain in persons with
multiple sclerosis in the
community

Khan F., Amatya B., et al. 2013
J. Neurol.,

Overall change in disability profile and QoL:

- significant increase in 8/11 MSIP disability domains
when compared with baseline, largest, but
moderate increase, in the lack of support from
environmental factors domain (Mean change: 11.6)

- small significant worsening in QoL concerning 1/4
domain: Physical health and autonomy (Mean
change: -0.6)

Subgroup EDSS 0 to < 4.5: increase in MSIP disability in 7/10
disability domains, lack of support from environmental factors
showed a moderate increase (ES: 0.60), all other changes
were of a small magnitude; small worsening of QoL
concerning physical health and autonomy (ES:0.36).
Subgroup EDSS = 4.5 to < 7: mean EDSS score increased
from 6.0 to 6.5 (p = 0.000); increase in 5/10 MSIP disability
domains, lack of support from environmental factors showed
a moderate increase (ES: 0.65), all other changes were of a
small magnitude; no changes in QoL among this subgroup.
Subgroup EDSS = 7 to < 10: mean EDSS score increased
from 8.5 to 9.0 (p = 0.001); small increase in impairment of
speech functions (ES:0.47), other MSIP disability domains, as
well as all QoL domains, did not change. Mortality rate was
highest in in the highest disease severity subgroup: 23.6%
died during the 5-year period.

QolL: Compared with participant report at T1, there was a
significant deterioration in scores at T2 for QoL domains of
“independent living” (p<0.001) and “physical senses” (p =
0.013)

Prevalence and location of pain: At T2, 13 (13.8 %) more
participants reported chronic pain since baseline (T1). The
most common pain location was in the lower limbs with more
than half (53 %) reporting bilateral pain and a further 18 %
reporting unilateral pain in this area.

CPG: At T2 more patrticipants reported higher disability,
severely limiting their daily activities due to pain (grade IV—
high disability, severely limiting, 16.2 vs. 0 %). At T2, 34
participants (46 %) were classified as grade | (low disability,
low intensity), 24 (32 %) in grade |l (low disability, high
intensity), and 4 (5 %) in grade Il (high disability, moderately
limiting), compared to 21 (34 %), 25 (41 %), and 13 (21 %) at
T1, respectively.

The median age of 51 years for passing the disability
milestone EDSS 7 was lower than previous natural
history studies. These findings may be indicative of the
fact that advances in disease severity in our cohort were
faster than these in previous research. There are several
reasons that could explain this difference:
- Ongoing discussion about when progression in
MS can be defined as ‘sustained progression’.
- Precision of results: exact moment of passing
the milestone is somewhere between both
measurements
- The range between minimum and maximum
age for passing a milestone in this simple was
40 years, this broad range might affect the
median age
- The findings are based on self-report
guestionnaires, results are similar but not equal
to observation-based measures

This study includes a relatively small sample and
potential sampling biases (e.g., reliance on convenience
samples from clinical settings in a tertiary regional
metropolitan region specializing in the treatment of MS),
which may influence the generalizability of findings. The
demographic and clinical characteristics of participants in
this study, however, are similar to participants in other
MS studies in terms of their age, gender, EDSS scores,
and disease course.

Prominent increases in multiple aspects
of disability and loss of QoL occur in
early stages in MS in particular. Health
care interventions may lead to large
health and QoL gains in particular when
offered to patients who are in the first
stage of the MS process.

Over a 7-year observational period, the
pwMS in the community reported an
increase in the prevalence of chronic
pain by almost 15%. This occurred
simultaneously with a deterioration in
disability, suggesting that with
increasing disability and passage of
time, the risk of pain syndromes also
increased. The self-perceived quality of
life during this period decreased as well.



Vitality, perceived social support
and disease activity determine the
performance of social roles in
recently diagnosed multiple
sclerosis: a longitudinal analysis
de Groot V., Beckerman H., et al.
2008

J. Rehabil Med,

Cognitive impairment, health
related quality of life and
vocational status at early stages
of multiple sclerosis: a 7-year
longitudinal study

Ruet A., Deloire M., et al. 2012
J. Neurol.,

The most pronounced deviation was found for sub-scale
SF36rp, followed by SF36sf and SF36re.

Higher odds to have a normal performance of social roles:

- more vitality (OR = 1.63-2.25)

- perceived amount of social support (OR =1.19-
1.31)

- higher T2-weighted supratentorial lesion load (OR =
0.71-0.78

Determinants associated with normal physical functioning
role:

- fatigue (OR=0.81), exacerbations (OR=0.79) and
the amount of social support (OR=0.71)

determinants associated with normal emotional functioning
role:

- men (OR=0.16), verbal learning and memory
(OR=1.26), no psychoticism (OR=0.66), no
neuroticism (OR=0.78) and locus of control
physician (OR=1.45)

determinants associated with normal social functioning role:

- less cerebellar functions (OR=0.70)

The patiénts had lower score for episodic memory, IPS and
executive functions in comparison with healthy subjects.

- 52.3 % were classified as cognitively impaired

- 54.2 % for the memory domain, 19.1 % for the IPS
domain were considered to have cognitively
deteriorated

58.3 % were deteriorated according to the EDSS at 7 years.

The QoL was lower in the MS patiénts than in their matched
controls:
- physical functioning, cognitive function, sexual
function and overall HRQoL scales deteriorated
significant at 7 years

Early cognitive status, physical disability and age contributes
to vocational status seven years after the MS diagnosis.

They showed that the differences regarding the
performance of social roles between the RO (relapse
onset) and the NRO (non-relapse onset) groups were not
significant.

Mental health was relatively unaffected, which indicates
that mental health cannot explain the reduced
performance of social roles.

The association with the perceived amount of social
support can be interpreted in 2 ways. The patiént is less
inclined to participate in social activities or shows social
dysfunction and experiences this as a lack of social
support.

Cognitive impairment is frequent in MS, even at an early
stage. We showed that half of the newly diagnosed
patiénts had a cognitive impairment predominantly
affecting IPS.

Cognitive impairment at baseline was an independent
predictor of EDSS deterioration over 5-7 years.
Vocational status 7 years after MS diagnosis was
predicted by cognitive deterioration during these years
and by early IPS function evaluated 6 months after the
MS diagnosis.

Vitality, perceived amount of social
support, and disease activity determine
the performance of social roles in the
early stage of MS.

Cognitive impairment in newly
diagnosed MS patients increased the
risk of quitting their employment or
reducing their duties in the years
following MS diagnosis.



Exercise, Functional Limitations,
and Quality of Life: A Longitudinal
Study of Persons with Multiple
Sclerosis

Stuifbergen AK., Blozis SA., et al.
2006

Arch Phys Med Rehabil,

The initial course of daily
functioning in MS: a three-year
follow-up study

V. de Groot, H. Beckerman, et al
2005

Multiple sclerosis journal,

Self-assessed health status changes
in a community cohort of people
with multiple sclerosis: 11 years of
follow-up

Giordano A., Ferrari G., et al 2012
European Journal of Neurology,

Only for functional limitations was the average annual rate of
change statistically different from zero (0.236). Therefore,
exercise behaviors and QolL-scores showed no change, but
functional limitations increased on average over the 5 years.
However individual differences did change at the individual
level for both variables. This suggested that about half of the
individuals had scores that increased over time and about half
had scores that decreased.

predictors for functional limitation at time 1:

- years since diagnosis and older age
predictors for exercise behaviours at time 1:

- no predictors
predictors for QoL at time 1:

- men reported lower QoL

Correlations among change characteristics of different
outcome variables:
- functional limitation scores were negatively
correlated with both exercise behaviors (r=-.34) and

QoL (r=-.50)
- exercise behaviors and QOI correlated positively
(r=.42)

- behavior scores were negatively correlated with the
annual change rate in functional limitations (r=-.17)

The neurological deficits (EDSS) and physical functioning
(FIMmf) and SF36pf deteriorate significant in the first three
years. For the FIMmf there is a difference between the two
groups that does not change over time, but for the EDSS and
the SF36pf the deterioration is more pronounced in the NRO
group (non-relapse onset).
mental health (FIMcf) shows a significant deterioration that is
the same in both groups.

Over the study decade, changes in MSQOL-54 composite

scores were negligible:

- The most important worsening was in the change in
health scale from 55.7 to 40.1. (p=0.001)

- General health worsened from 50.6 to 47.4 (p=0.001)

- Cognitive function deteriorated from 72.1 to 68.3
(p=0.04)

- Social function improved significantly over time from
59.3 to 68.1 (p<0.001)

- The emotional well being scale improved significantly
over 55.9 to 61.1 (p=0.03)

this study indicate that overall the trajectory of change
over time in MS-related functional limitations is slow but
significant and in a direction that reflects greater
limitations over time. The possibility of constant change
in the degree and extent of functional limitations requires
constant adaptation efforts from the person with MS. For
some, the disease may appear relatively stable for a
period of years and then an exacerbation may result in
significant increases in limitations that challenge the
adaptive skills of the individual and the family.

The negative correlation between change in functional
limitations and the change in QoL may reflect how
difficult it may be for persons with MS to adapt to
uncertain and unpredictable changes in their functional
status. It seems possible that persons with MS with
varied levels of limitations might slow the trajectory of
increasing limitations over the long term with consistent
exercise behaviours.

In the domains of neurological deficits and physical
functioning the NRO group shows clinically relevant
deterioration, whereas the RO groups stay stable. In the
domains of mental health, social functioning and general
health there are no clinically relevant changes. This
indicates that patients in the NRO group have
progressive neurological symptoms that are
accompanied by progressive limitation in physical
functioning, but not by progressive limitations in the other
domains.

11% of participants died, the proportion of severely
disabled increased from 16% to 32% and those requiring
daily home care increased from 19% to 30%.

Although MSQOL-54 composites remained stable over
the decade, individual scores could deteriorate (change
in health, general health and cognitive function) or
improve (social function and emotional wellbeing)

Findings from this study support the
importance of continued physical activity
and exercise for PwWMS across the
course of living with their disease.
Exercise interventions may have
substantial long-term effects on
decreasing functional limitations and
enhancing QoL for this population.

On the initial stage of MS, when
neurological deficits are relatively minor
and mental health is relatively
unaffected, patients in both groups
experience limitations in daily
functioning. Patients in the NRO group
have progressive neurological
symptoms that are accompanied by
progressive limitations in physical
functioning, but not by progressive
limitations in the other domains.

MS had a pervasive but inhomogeneous
impact on the lives of the MS sufferers.
Overall clinical deterioration and aging,
hospital admissions and medical
consultations decreased, suggesting
reduced use of health care resources.
By contrast, housing adaptations and
home care increased, psychological



- changes in the remaining MSQOL-54 scale scores were
not significant

High baseline EDSS score was also significantly associated
with poor general health, cognitive function and social
function. PwMS had significantly worse scores in all CMDI
subscales scores than controls.

burden was high and self-perceived
cognitive function worsened.



5. Parkinson’s disease

Title / Authors / Journal

Trajectory classes of decline in
health-related quality of life in
Parkinson's disease: a pilot
study

Jens Klotsche, Jens Peter
Reese, et al 2011

Elsevier,

Health related quality of life in
Parkinson’s disease: a
prospective longitudinal study
Karen H Karlsen, Elise
Tandberg., et al 2000

Neurol Neurosurg Psychiatry,

The non-motor side of the
honeymoon period of
Parkinson’s disease and its
relationship with quality of life: a
4-year longitudinal study

R. Erro, M. Picillo, et al 2016
European Journal of Neurology,

Predictors and Course of Health-
Related Quality of Life

in Parkinson’s Disease

Elin Bjelland Forsaa, Jan Petter
Larsen, et al 2008

Movement disorder society,

Study design

A prospective
longitudinal study
Germany

A prospective
longitudinal study
Norway

A prospective
longitudinal study
Italy

A prospective
longitudinal study
Norway

Population

Baseline: 145

Final follow-up:

88

Baseline: 233
Final follow —
up: 111

Baseline : 91

Final follow-up:

61

Baseline : 227
Final follow up
182

Aims study

To analyse the change in health-

related quality-of-life (HRQoL) in patients
with Parkinson's disease (PD) and to
identify different classes of HRQoL
decline.

To examine the change over time in
health-related quality of life (HRQL) of
patients with Parkinson’s disease.

This study present the 4-year follow-up
NMS data of an ongoing observational
study and their relationship with QoL.

This study investigated how health
related quality of life changes over time
in patients with PD, and which factors
predict a lower level of HRQoL.

Number of
measurements

At baseline,3, 6, 12, 24 and 36
months.

Mean duration of disease was
9.3 years.

At baseline and 4 years later.
Mean duration of disease was
8.5 years.

At baseline, 2 and 4 years.

At baseline, 4 and 8 years.

QoL:

Other:

Outcome measures ( QOL )

EQ - 5D-3 levels questionnaire
Parkinson-specific questionnaire
(PDQ-39)

disease severity: H&Y — scale,
UPDRS parts 2-5

depressive symptoms: BDI
cognitive impairment: MMSE

Nottingham health profile, part |
(NHP)

disease severity: H&Y-scale, UPDRS
and Schwab and England scale
depressive symptoms: BDI

cognitive impairment: MMSE
presence of insomnia

PD Questionnaire-39 (PDQ-39)

disease severity: UPDRS (part 3)
non-motor symptoms: Non-motor
symptoms questionnaire (NMSQuest)
data about dopaminergic replacement
therapy (DRT)

The Nottingham Health Profile (NHP)

disease severity: UPDRS, Schwab
and England scale and H&Y-staging
depressive symptoms: Montgomery
and Aasberg Depression Rating
Scale (MADRS)

cognitive impairment: MMSE



Cognitive decline and quality of A prospective

life in incident Parkinson longitudinal study
disease: The United Kingdom
role of attention

Rachael A. Lawson, Alison J.

Yarnall, et al 2016

Elsevier,

Baseline: 219
Final follow-up:
158

This study investigated the longitudinal
relationship between cognitive function
and QoL from PD diagnosis to 36-month
follow-up. A secondary aim was to
determine whether there was an optimal
measure of cognition which would
predict QoL.

At baseline, 18 months and 36 | QoL:
months. -
Other:

PD Questionnaire-39 (PDQ-39)

demographic characteristics

disease severity: Movement Disorder
Society Unified Parkinson’s Disease
(MDS-UPDRS)

pre-morbid 1Q: National Adult
Reading Test and The Geriatric
Depression Scale (GDS-15)
neuropsychological tests (attention,
memory, executive function, language
and visuospatial function)



Title / Authors / Journal

Results

discussion

Conclusion

Trajectory classes of decline in
health-related quality of life in
Parkinson's disease: a pilot
study

Jens Klotsche, Jens Peter
Reese, Et al 2011

Elsevier,

Health related quality of life in
Parkinson’s disease: a
prospective longitudinal study
Karen H Karlsen, Elise
Tandberg., et al 2000

Neurol Neurosurg Psychiatry,

The estimated mean of the EQ-5D index was 0.85 adjusted for UPDRS
IIl, UPDRS IV and BDI at baseline. It showed a nearly constant course
from TO to T2 and a significant decrease in quality of life from T2 to T5.

- class | => high EQ-5D at baseline with a non-significant
decrease over time.

- class Il => baseline EQ-5D is lower than in class 1 but there
was also a non-significant decrease over time

- class Ill => high EQ-5D at baseline and a significant decrease
over time.

- class IV => moderate EQ-5D at baseline and a significant
decrease over time.

class I:

- less impaired and had a short disease duration (mean=7.0

years)
class Il and IlI:

- comparable by clinical characteristics and HRQol at baseline,
all patiénts in class 3 passed away resulting in a significant
decrease in HRQol over time. These classes were
comparable in baseline clinical and socio-demographic
parameters.

class IV:
- high UPDRS, a long disease duration and older

The pattern of EQ-VAS and PDQ-39 was comparable to the EQ-5D
index with latent classes.

NHP - scores:
- increased by a mean of 56 points (from 120.0 until 176.0) =>
60 % had an increase of 30% in NHP-score after 4 years.
- The dimensions with the highest deterioration were physical
mobility, emotional reactions, pain and social isolation

factors associated with an increase in NHP-score:
- No association with age, sex, duration of dopaminergic
therapy, levodopa, depressive symptoms, MMSE, total
UPDRS OR H&Y.
- There was a clear association between increased
parkinsonism and increased NHP score during the follow-up
period.

Patiénts do not deteriorate in the first 6 months according
to the PDQ-39 and the EQ-5D.

PD patiénts were split into patiénts with a decline in HRQol
(latent classes 3 and 4) and those with a stable HRQol
(latent classes 1 and 2) over time.

We cannot rule out the possibility that other covariates that
were not included in the model may have influenced the
HRqol trajectories. In particular non-motor symptoms,
psychiatric complications, sleep disturbances end
autonomic disturbances that are known to reduce HRqol.

We found a significant deterioration in several domains,
not only decreased physical mobility, but also an increase
in distress in the areas of pain, social isolation and
emotional reactions.

We did not find any association between any demographic
or clinical findings in 1993 and reduced HRQoL during the
follow-up period. However, there was a clear association
between progression of the disease (UPDRS and H&Y),
and an increased NHP-score.

Different classes or groups
were

identified with substantial
differences in the evolution of
HRQoL over time.
Interestingly, there are groups
of patients whose HRQoL
remains stable over longer
periods of time.

The classification of HRQoL
subgroups may help to
explain the response of PD
patients to the natural history
of the disease. Future
research is required to identify
the potential responder
subgroups in terms of HRQoL
on different treatment
regimens.

This study shows that
parkinson’s disease has a
substantial impact on HRQL
and that despite treatment
there is a significant
deterioration over time.



The non-motor side of the
honeymoon period of
Parkinson’s disease and its
relationship with quality of life: a
4-year longitudinal study

R. Erro, M. Picillo, et al 2016
European Journal of Neurology,

Predictors and Course of
Health-Related Quality of Life
in Parkinson’s Disease

Elin Bjelland Forsaa, Jan Petter
Larsen, et al 2008

Movement disorder society,

Non-motor symptom progression:

The large majority of NMSs significantly increased in
prevalence at 4 years, including those that were first reduced
at 2 years.

NMSs showing the highest percentage change between 2 and
4 years were swallowing difficulties, nausea/vomiting,
nocturia, hallucinations, sex drive, dizziness, daytime
sleepiness and restless leg syndrome.

There were no associations between NMSs and motor
disability.

Motor and non-motor correlations with quality of life:

The PDQ-39 total score did not increase significantly from 2 to
4 years (197.3 versus 205.3) => a significant reduction of the
‘stigma’ dimension, whereas the ‘bodily discomfort’ dimension
score significantly increased.

There was a significant difference in the motor burden among
PDQ-39 quartiles, and this was driven by lower motor scores
in the first quartile compared with all others.

Higher non-motor scores being associated with higher PDQ-
39 quatrtiles.

The total NMS score and female gender were independently
associated with higher PDQ-39 (worse QoL) scores at 4
years.

A significant increase in impact was found for the NHP sections energy
(p<0.05), pain (p<0.01), emotional reactions (p<0.001), social isolation
(p<0.001) and physical mobility (p<0.001), as well as the NHP total
score (p<0.001)

Predictors of poorer HRQOL.:

Higher MADRS-scores at baseline => energy, emotional
reactions and sleep

More advanced disease severity and disability => physical
mobility and social isolation

Presence of insomnia => social isolation

higher MMSE scores => social isolation

Female gender => sleep

Higher age => energy, social isolation and physical mobility

The main findings are that NMSs tend to increase
significantly during the early stage of PD despite patients
being on ‘best medical treatment’ and especially NMSs but
not motor features, affect QoL during the honeymoon
period of PD.

The finding that QOL scores were relatively stable between
2 and 4 years could be surprising. We found that the
‘stigma’ dimension significantly improved, whereas ‘bodily
discomfort worsened. This finding might imply that, through
the early phase of the disease, patients accepted their
diagnosis, reducing the fear of social stigma. The ‘bodily
discomfort’ dimension reflects QoL correlates of
symptoms/signs such as rigidity and pain.

HRQOI is poorer in patients with PD compared with the
healthy control subjects.

Scores in all dimensions of NHP except the dimension
sleep, as well as the NHP total score, increased
throughout the study period in our cohort. Problems with
the section physical mobility increased with highest rates,
indicating that decline in physical mobility has to be
considered the most important single factor contributing to
decline in HRQOL.Nevertheless, distress of nonmotor
character, most prominent in the dimensions social
isolation and emotional reactions as a whole outweighed
the effect of physical mobility on HRQOL

Follow-up time remained a significant predictor of lower
levels of HRQOI as measured by the NHP total score. The
decline in HRQOI may only to some extent be explained by
increasing age, as age at baseline was not significantly

We demonstrated that NMSs
significantly increase over
time and affect in a major way
the QoL of patiénts with PD,
who are otherwise
pharmacologically well
compensated from the motor
point of view. This implies that
the term ‘honeymoon period’
is only applicable to the motor
features and does not depict
the entire nature of PD.

PD has an increasing impact
on HRQOQI as the disease
progresses. Deterioration in
physical mobility was the most
important single factor
contributing to decline in
HRQOL, although distress of
nonmotor character as a
whole outweighed the impact
of distress in physical mobility
on overall HRQOI. More
advanced disease, higher
severity of depressive
symptoms, and presence of
insomnia were found to be



Cognitive decline and quality of
life in incident Parkinson
disease: The

role of attention

Rachael A. Lawson, Alison J.
Yarnall, et al 2016

Elsevier,

Poorer overall HRQOL was predicted by the H&Y (p<0.01), higher
MADRS scores (p<0.001), presence of insomnia (p<0.001) and follow-
up time (p<0.001).

At baseline 21 % were classified as PD-MCI. By 36 months, 14
participants (9%) had developed PD (Parkinson’s disease dementia)
and 27 % were classified as PD-MCI. Participants with cognitive
impairment were significantly older, fewer years of education, lower pre-
morbid IQ and had more severe motor disease.

PDQ-39 scores were significantly higher in those with PD-MCI
compared to PD-CN at baseline, 18 months and 36 months.

PDQ-39 scores significantly increased over time in participants with PD-
MCI at baseline

Baseline predictors of quality of life:
- Fewer years in education, higher baseline motor severity and
higher baseline depression were significant predictors of
poorer QoL 36 months later.

Longitudinal analyses of cognition and quality of life:

- Being younger, female, fewer years of education, higher LED
and persistent depression predicted poorer QoL over 36
months.

- The model also suggested that was associated with an
improvement in QoL.

- Decreasing MoCA scores, the interaction of PDD with time
and declining attention over time.

associated with poor HRQOI in several NHP dimensions
nor with the total score.

We have demonstrated that cognitive impairment
contributes to longitudinal QoL change in people with PD,
and that decline in attention has the greatest predictive
power.

Participants with PD-MCI at baseline reported a mean
increase of 9 points in PDQ-39 scores over 36 months,
indicating that QoL deteriorated over time. This was 3
times greater compared to participants classified as PD-
CN at baseline, which would not be regarded as clinically
meaningful change.

A small but significant change in QoL at 36 months was
predicted by lower MoCA scores at diagnosis. Declining
MoCA scores of 36 months predicted decreasing QoL.
Attention was the only significant predictor of QoL, either
as a baseline predictor or using multilevel modelling.

important and independent
predictors of poor HRQOL.

Cognitive impairment had a
significant role in determining
QoL. Over three years
following diagnosis, most
patients were cognitively
stable and for them QoL was
not greatly influenced by
cognition. Patients who were
categorized as having PD-MCI
had worse QoL scores. A
minority of people developed
PDD over three years, where
cognition had a much greater
impact on QoL.
Pharmacological and non-
pharmacological interventions,
such as cognitive
rehabilitation focused on
attention, may be useful in
improving attention and
concentration in PD patiénts
and therefore QoL.



Table 6: List of abbreviations

Abrreviation

Full Term

Qol
Z0L

PD

MS

SCi

TBI
WHO
RR
MESH
WOK
MDD
LsQ
QLI-MS
AQolL
WHOQOL-BREF

MsQL-54
LSI-A
SWLS
PDQ-39
NHP
SIP-68
SF-36
EQ-5D
PO
VO,
FIM
EDSS
UPDRS
H&Y
MADRS
LED
MoCA
SDMT
TIA
QALY’S
PHSS
MHSS
PF

RP

BP

GH
ADL
IADL
ISS
PwMS
ICF

Quality of life

Ziekenhuis Oost-Limburg
Parkinson’s disease
Multiple sclerosis

Spinal cord injury
Traumatic brain injury
World Health Organization
Relapsing Remitting
Medical Subject Headings
Web of Knowledge
Minimum duration of disease
Life Situation Questionnaire
Quality of Life Inventory-Multiple Sclerosis
Assement of Quality of Life

World health Organization Quality of Life
(abbreviated)

Multiple Sclerosis Quality of Life-54
Life Situation Index-A

Satisfaction With Life Scale

Parkinson’s Disease Questionnaire
Nottingham Health Profile

Sickness Impact Profile-68

Short Form-36 health survey
EuroQol-5D

Power output

Oxygen Uptake

Functional Independence Measure
Expanded Disability Status Scale
Unified Parkinson’s Disease Rating Scale
Hoehn & Yahr

Montgomery Asberg Depression Rating
Scale

Levodopa Equivalent

Montreal Cognitive Assessment
Symbol Digit Modalities Test

Transient Ischemic Attack

Quality Adjusted Life Years

Physical Health Summary Scale

Mental Health Summary Scale

Physical Functioning

Role-Physical functioning

Bodily Pain

General Health

Activities of Daily Living

Instrumental Activities of Daily Living
Injury Severity Score

Persons with Multiple Sclerosis
International Classification System







PART 2: RESEARCH PROTOCOL

Context

The suggestion for the second part of this Master’'s thesis was made to us on 07/06 by our promotor
Prof. dr. Peter Feys, who had received the proposal for this topic from Ziekenhuis Oost-Limburg (ZOL)
only two days earlier. Informative documents on the subject and already collected patient data were
provided by mail. A meeting took place in ZOL with Prof. Dr. Jan Vandevenne (neuroradiologist), Dr.
Alain Wibail (neurologist), Prof. dr. Feys and dr. llse Lamers on 09/06. After the meeting, we decided to
continue with this protocol, even though the time window was short. The topic of this study formed an
interesting continuation of our literature search in part 1. The baseline data of more than 150 patients
with stroke are available since end of 2015. We will perform measurements in a longitudinal perspective,

being about 2 years after baseline.

1. Introduction

In the literature search, we examined the longitudinal course of QoL in patients with five neurological
disorders: stroke, spinal cord injury, traumatic brain injury, Parkinson’s disease and multiple sclerosis.
The factors influencing this QoL in a longitudinal perspective were under study as well. In part 2, the
focus will shift to the course of acute stroke in particular. In the setting of ZOL Genk, we will
retrospectively examine patients included in the care-pathway ‘acute stroke’ of which the origin is

described below.

Annually, 15.000.000 people are being diagnosed with acute stroke every year. This acute disorder
leads to 5.000.000 deaths each year, another 5.000.000 people remain care-dependent post-stroke. In
Belgium, acute stroke is the 4" most common cause of death and the most important cause leading to
persistent disability and reduced quality of life (QoL). These numbers illustrate the importance of a rapid
diagnosis followed by immediate intervention, as well as the early identification and treatment of risk-

factors (prevention).

In acute stroke, the blood circulation in the brain is affected. Stroke can be of a haemorrhagic or an
ischemic origin. However, 80% of strokes have an ischemic cause. In this case, an occlusion of a blood
vessel is caused by thrombosis or embolism in the brain. This occlusion leads to oxygen defience in the
brain tissue behind this ‘hold-up’. This oxygen defiency, on its turn, may result in persistent brain

damage. Therefore, rapid and efficient interventions are crucial. Time is brain.

Treatment of acute stroke was mainly pharmacological until a few years ago. Several studies found a
beneficial effect of intravenous thrombolysis using rt-PA (recombinant tissue plasminogen activator) in
comparison with conservative treatment. However, thrombolysis has several disadvantages such as the
risk of intracranial bleedings and the short term in which it can be injected (4.5h post-stroke). In 2015,
other studies examined a new intervention technique in treatment of stroke patients: mechanic

thrombectomy. This invasive, endovascular intervention restores the blood flow by removal or



fragmentation of the thrombus. Thrombectomy may be useful for patients with contra-indications for

pharmacological treatment, with large or proximal occlusions, after failure of rt-PA.

Multiple double-blind randomized studies showed clinical benefits of mechanic thrombectomy (whether
or not in combination with thrombolysis), when compared with thrombolysis or conservative treatment.
However, this only applies in an acute setting with a rapid and efficient diagnosis and intervention. It is
unclear what are the long-term benefits of these innovative treatments, and which are the effects of the

functioning of the persons with stroke at different levels of the ICF.

On the basis of these promising results, ZOL developed the multidisciplinary care-pathway for patients

diagnosed with acute stroke. The aim is to evaluate the program.

2. Objectives study

The primary objective of this study is to assess the QoL of patients in this care-pathway for acute stroke

and to compare the QoL between patients who received different interventions 1.5 to 2 years earlier.

Secondary objectives are: (1) to compare the course of National Institute of Health Stroke Scale (NIHSS)
and Modified Rankin Scale (MRS) over 1.5 to 2 years in the different treatment groups. (2) to assess
additional functional limitations, mobility, self-care and cognitive function in these different treatment

groups by adding other (rehabilitation) scales and questionnaires.

2.1. Research questions

Primary research question: How do the NIHSS and MRS at baseline predict the quality of life after 1.5

to 2 years? And are these predictions different in the treatment groups?

Secondary research question: Did a correlation appear between these scales and functional outcomes
in the domains of functioning on cognitive and physical level as well as ADL (added

scales/questionnaires)?

2.2. Hypothesis

We formulated the following hypothesis: patients with acute stroke who received intervention (or

thrombolysis, or thrombectomy, or a combination of both) will show more positive outcomes concerning

QoL, disabilities and re-integration in society, compared to a conservative treatment patient group.



3. Methods

3.1. Research design

Observational longitudinal study. In the emergency unit, a clinical analysis was made at baseline to
decide if the patient was eligible for one of the possible interventions. After the intervention (or
conservative treatment), measurements were performed at 24h and at three to seven days. Data of
these measurements were already avalaible. This study will perform the same measurements again at

M18-24 with the addition of other functional measurements.

e N

Thrombectomy

[ Intervention ] Thrombolysis

Combination

[ Baseline HH 24u ]—[ D3-7 ]—[ M18-24 ]

. No . Conservative
intervention

Figure 3: flowchart

e Baseline (neurologist, neuro-radiologist)

- Patient demographics (age, gender)
- Risk facors (family history, hypertension, smoking habit, diabetes mellitus, alcohol and drug
abuse)
- Type of stroke (hemorrhagic, ischemic), location of stroke
- MRS and NIHSS
e 24h (neurologist, neuro-radiologist)
- NIHSS

- Volume of infarct, succesfull reperfusion

e D3-7 (neurologist, neuro-radiologist)
- NIHSS and MRS

- Volume of infarct, succesfull reperfusion

e Mi8-24
- NIHSS and MRS (neurologist)

- EQ-5D, SF-36 and SSQoL
- FACand TUG

- Barthel Index

- Box to Block test
- HADS, CDT and MMSE



3.2. Participants

From January 2016 to October 2016, the data of patients examined according to the new care-pathway
‘acute stroke’ in ZOL Genk were collected. The 150 patients examined and treated in this pathway were

included in this retrospective study.

3.2.1. Inclusion criteria

Patients with acute stroke, included in the care-pathway of ZOL.

3.2.2. Exclusion criteria

Minor patients (< 18 years).

3.2.3 Recruitment

After hospitalization, diagnosis of acute stroke and inclusion in the care-pathway in ZOL Genk,
information about the study was given to patients. When receiving informed consent, the patients were

included in the study.

3.3. Medical ethics

Approval for follow-up of these 150 patients (NIHSS and MRS) was already given by the medical
committee of ZOL. A 2-year expansion of this study will be requested. The medical commitees of

UHasselt and ZOL will be contacted in September.

3.4. Intervention

Thrombolysis: anticoagulants are injected (e.g. rtPA: recombinant-tissue plasminogen activator). The
objective is to restore normal blood flow in the brain dissolving the occlusion causing ischemia. The
most important disadvantage of this intervention is the risk of intracranial bleedings. The medication is
administered intravenous and disrupts the systemic coagulation. A history of previous intracranial or
gastro-intestinal bleedings is an absolute contra-indication. A selective thrombolysis is also possible:
thrombolysis is administered through an IA-catheter. At this time, intravenous thrombolysis is the
standard therapy for patients with acute stroke, if the patient can be treated within 4.5 hours after the

first symptoms occurred.

Thrombectomy: this intervention removes the thrombus from the intracranial blood vessel using
catheter angiography. This method is only executed within 6u after the first symptoms occurred.
Thrombectomy has existed for a long time, however, until 2015 its relevance was never approved. The

evidence regarding thrombectomy, as mentioned above, initiated a total revision of ‘acute stroke care’.

Thrombolysis & Thrombectomy: a combination of both (thrombectomy after thrombolysis).
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No intervention (conservative treatment): absolute contra-indications for thrombolysis, the patients

isn’t eligible for thrombectomy, patients were too late (>6 hours after stroke).

3.5. Outcome measures

To ensure a holistic evaluation of the overall health status of stroke patients at 1.5 to 2 years after
hospital discharge, we included other measurements beside the NIHSS and MRS. To us, it's of great
importance to assess the patient’s health in all three major ICF-categories (body function, activities,
participation). The proposed additional questionnaires and tests for assessment of outcome measures
are categorized by the ICF-model in the table below.

Table 1: Classification of outcome measures

Body function (impairments) Activities (disabilities) Participation (handicap)
The National Institute of Health Barthel-Index (BI): EuroQoL- 5 Dimensions
Stroke Scale (NIHSS) (EQ-5D)

Functional ambulation .
Modified Rankin Scale (MRS) Medical Outcomes Study

categories (FAC) Short-Form (SF-36)
The hospital anxiety and Timed Up and Go (TUG) Stroke-Specific Quality of Life
depression scale (HADS) scale (SSQOL)

Clock Drawing Test (CDT) The Box and Block Test (BBT)
The Mini-Mental State
Examination (MMSE)

3.5.1. Primary outcome measures

The primary outcome measure of this retrospective study is quality of life (QoL). To assess the QoL 1.5
to 2 years after hospital-discharge in acute-stroke patients, several questionnaires will be used. QoL is
a multidimensional, subjective concept with many subcomponents. Therefore, it's important to use an
adequate measurement instrument to assess all these components of QoL in acute stroke patients
(Wilson & Cleary, 1995).

EuroQoL- 5 Dimensions (EQ-5D): this standardized instrument consists of five dimensions (mobility,
self-care, daily activities, pain/discomfort, anxiety/depression). A health index for the individual or the
population can be deduced from the EQ-5D score. Evidence supports the EQ-5D-5L descriptive system
as a valid generic health outcome measure in patients experiencing acute stroke, with some

psychometric advantages in comparison with the EQ-5D-3L (Golicki et al., 2015).

Medical Outcomes Study Short-Form (SF-36): 36 items divided over several scales measure the
QoL. Physical functioning (10 items), role limitations due to physical health problems (4 items), bodily
pain (2 items) and general health perceptions (5 items). These 4 scales can be converted to a subscale
for physical health (PHSS). The mental health subscale (MHSS) consists of vitality (4 items), social




functioning (2 items), role limitations due to personal or emotional problems (2 items) and emotional
well-being (5 items). The scores of these two subscales are converted to a total score ranging from 0
(low QoL) to 100 (high QoL) (Hobart, Williams, Moran, & Thompson, 2002). The SF-36 is a widely used,
standardized questionnaire for health-related quality of life (HRQoL) after acute stroke. This was also
confirmed in our literature search.

Stroke-Specific Quality of Life scale (SSQOL): a measurement instrument recommended by KNGF-
guidelines (the Netherlands) for evaluation of QoL after stroke. It contains 49 items divided over different
subcategories: mobility (6 items), energy (3 items), arm-hand dexterity (5 items), work-productivity (3
items), mood (5 items), self-care (5 items), social roles (5 items), family roles (3 items), vision (3 items),
language (5 items), thinking (3 items) and personality (3 items). Each item is ordinally scaled from 1 to
5. Compared to other common generic HRQOL measures, the SS-QOL has a broader coverage of
functions typically affected by stroke and asks questions in these areas in a way that is meaningful to
stroke patients. For example, the SF-36 and the EuroQol are commonly used in stroke trials but do not
assess language, hand function, cognition, or vision. Consequently, the SS-QOL should be better able
than current generic HRQOL instruments to assess meaningful post stroke HRQOL changes across the

continuum of stroke symptoms (Williams, Weinberger, Harris, Clark, & Biller, 1999).

3.5.2. Secondary outcome measures

The National Institute of Health Stroke Scale (NIHSS): The NIHSS is a 15-item impairment scale,
which provides a quantitative measure of key components of a standard neurological examination. The
scale assesses level of consciousness, extraocular movements, visual fields, facial muscle function,
extremity strength, sensory function, coordination (ataxia), language (aphasia), speech (dysarthria), and
hemi-inattention (neglect). The NIHSS has established reliability and validity for use in prospective

clinical research, and predictive validity for long-term stroke outcome (Kasner, 2006).

Modified Rankin Scale (MRS): The MRS attempts to measure functional independence, incorporating
the WHO components of body function, activity, and participation. The scale is defined categorically with
seven different grades: 0 indicates no symptoms, 5 indicates severe disability, and 6 indicates death.
The MRS offers an easy and rapid assessment in clinical practice of the effect of a patient’s stroke on
their activities and participation in a social context. The validity in stroke outcome and inter-rater
reliability have been well documented for the MRS. However, the simplicity of the MRS as a 6-point
scale can affect its reliability because rating scales with more items or rankings generally offer higher
reliability (Kasner, 2006).

Barthel-Index (BI): The Bl is a scale that measures ten basic aspects of activity related to self-care and
mobility. The normal score is 100, lower scores indicate greater dependency. In patient care, the Bl can
be used repeatedly to assess improvement in patients over time, as was its original purpose, and can
therefore be used to establish the effectiveness of rehabilitative therapies. The BI has established
reliability and validity in people with stroke (Kasner, 2006).



Functional ambulation categories (FAC): The FAC is a functional walking test that evaluates
ambulation ability. This 6-point scale assesses ambulation status by determing how much support the
patient requires during walking activities. Personal walking aids are allowed during this test (Teasdall et
al., 2011). The FAC has excellent test-retest and interrater reliability, has good concurrent and predictive
validity, and is sensitive to change in patients with stroke (Mehrholz, Wagner, Rutte, Meissner, & Pohl,
2007).

Timed Up and Go (TUG): The TUG is easy to administer compared with performance measures and
provides information on the abilities for living safely at home. The TUG requires participants to stand up
from a chair, walk 3 meters, turn around, return to the chair, and sit down again. The time required to
complete the test is recorded in seconds using a stopwatch. A participant may walk with a cane or other
walking aids. TUG has excellent reliability, good convergent validity and is sensitive to small changes in
the basic functional mobility after stroke (Hafsteinsdottir, Rensink, & Schuurmans, 2014). In our study,
we will follow the KNGF-guidelines (2014) to administer the TUG only in patients with an FAC = 3.

The Box and Block Test (BBT): The BBT was designed as an evaluation method to test individuals
with manual dysfunction. The aim is to evaluate and measure dexterity as well as the functions of
grasping, holding and throwing. The evaluation is performed with the individual seated in front of a box
with a large divider separating it into two equal squares. The patient is instructed to transport small
wooden blocks from one side to the other for one minute. Following three trials performed with each
hand, the number of blocks is recorded for the right and left hands separately. The BBT is considered a
fast, simple, reliable test that is often used for stroke survivors in the evaluation of arm and hand function

(Santos Oliveira et al., 2016).

The hospital anxiety and depression scale (HADS): The HADS is widely used as a measure of mood,
emotional distress, anxiety, depression and emotional disorder in patients with stroke. It is useful
because it is quick to use and easily acceptable to patients who may be quite unwell. With only 14 items
each answered on a four-point verbal rating scale, it can be used to give measures of anxiety (7 items),
depression (7 items) or emotional distress (all 14 items). Previous psychometric investigations have
shown that the HADS has good internal consistency and test-retest reliability, is sensitive to change and
gives valid assessments (Johnston, Pollard, & Hennessey, 2000). Anxiety and depression in stroke were

found to be significant related factors of QoL in our literature search as well.

Clock Drawing Test (CDT): The CDT provides a quick assessment of visuospatial and praxis abilities
and may reflect both attention and executive dysfunction. the CDT is a simple task completion test
requiring the individual to draw a clock face, place the numbers on the clock and point the hand to a
given time. The CDT is an extremely brief and very simple tool that can be used to supplement other
cognitive assessments. the psychometric properties of the CDT systems seem quite consistent and

correlates strongly with other cognitive measures (Mc Dowell et al. 1996).

The Mini-Mental State Examination (MMSE): The MMSE was developed as a brief screening tool to
provide a quantitative assessment of cognitive impairment and to record cognitive changes over time.

The MMSE consists of 11 simple questions or tasks. Typically, these are grouped into 7 cognitive



domains; orientation to time, orientation to place, registration of three words, attention and calculation,
recall of 3 words, language, and visual construction. Levels of impairment have also been classified as
none (24-30); mild (18-24) and severe (0-17) (Tombaugh & Mclintyre 1992).

3.6. Data-analysis

SAS JUMP software will be used for the analyses. Significance level is set at p<0,05.

Normality of data distribution will be investigated for each parameter applying the Shapiro-Wilk test.
Given the sample size, we expect that normality requirements will be fulfilled. Homoscedasticity of data
will be investigated using the Brown-Forsythe test. Therefore, we describe here exclusively parametric

data analyses.

To investigate the differences in quality of life and all functioning measures at 2 years follow-up, we will
apply a one-way ANOVA including three groups (1x,2x, control). In case of significance, we will apply
Tukey post-hoc tests between groups. To investigate the factors underlying quality of life, we will perform
regression analyses at 2 years follow-up taken all parameters and socio-demographic variables into
account. To investigate changes over time in NIHSS and MRS at 2 years compared to baseline, in the
different groups, we will perform 2 time by 3 group ANOVA. Tukey post-hoc tests will be applied when

appropriate.



4. Time planning

Data collection will take place between October 2017 and March 2018. The plan is to finish data-analysis
by mid april. Academic writing of the introduction and the method will be finished before February, the

sequel will be written in May and June 2018.
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6. Appendices part 2 —research protocol

+ National Institute of Health Stroke Scale (NIHSS)
+ Modified Rankin Scale (MRS)

+ Progress report UHasselt
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Person Administering Scale

Administer stroke scale items in the order listed. Fecord performance in each category after each subscale exam. Do not go
back and change scores. Follow directions provided for each exam technigue. Scores should reflect what the patent does. not
what the dinician thinks the patient can do. The dinidan should record answers while administering the exam and work guickly.
Except where indicated, the patient showld not be coached (e, repeated requests to patient to make a special effort).
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score of 2, “sevese of total sensory oss,” should only be gheen when
a severe of iofal loss of sensaSon can be dearly demonsirated.
Sluporous and aphasic patients will, ferelone, probably scone 1 or O
The patiertt wilh brainstemn soke who has blaleral loss of sensation
Is scored 2. IF the patient does nol respond and is sCone
2. Pafenis in a ocoma {Bem 12=13) are aulomadcally given a 2 on s
Hem.

0= Mormal; no sensory loss.

1= Mild-bo-moderaie sensory loss; pasent leels pinprick is
less shamp o s dull on e aflecied side; or fene s a
Ioss of supericlal pain with pinprick, bul patent i asane
of being touched.

2= Sovero 10 total sansory loss: patient s ot aware of
being touched in the face, amm, and leg.

5. Bast Lamguage: & great deal of informiasion about comprehersion
will be obiaimed during the preceding secions of e examinaton.
For this scale Rem, The padient s asked (o describe whal s happening
in the altached piclune, o name the Bems on e aSached naming
sheel amd o mead from e aBached #si of sendences.
Comprehersion is judged from nesponses hese, as vl as o all of
the commands in the peeceding general newrological exam. | visual
loss inlerferes with the lests, ask e padien o idendly objects planed
in the hand, repeat, and produce spesch. The infubaled patient
should be asked o wiile. The palient i a coma lem 12=3) will
aulomatically score 3 on Tis Bem.  The examiner must dhoose a
soore for e patient with stupor or Emiled cooperaiion, bt a soone of
3 should B usesd only if the patient i mole and follows no one-sien
COMMands.

= Mo aphasia; nomal.

1= Mild-io-modorate aphasia some obwious loss of fuency
o Tadily of comprehension, without significant
limitation on ideas of fcem of
Fesduction of speech andior comprehension, however,
miakes conversation about provided mailenials difoul
of impossible. For example, in conversation akout
provided materials, evaminer can ideniify piciure: or
maming card content from patient's rEsponse.

2= Sewero aphasix all communicaiion is through fragmentary
expression; gneal need for indenence, questioning, and guessing
by e kstener. Fange of informaiion thal cn be eschanged s

3= Mute, ghobal aphasia; no wsable speech or auciory
comprehension.

10. Dysariwria: If patient i thoughl 1o be nomal, an adeguate
sample of spesch must be cbisined by asking patient o read or
repeal words from See atached lsl. W She patient has severs
aphasia, the darty of areulaSon of sponianeous speech can be
rated. Only if T paSent ks inlubaled or has ofher piysical bamiers o
producing  speech, the cmaming should necord e score as
uniestable (UMY, and clearly wrife an explanafon for this choloe. Do
niot tedl thie patient vy he or she is being lested.

0= Mormal
1= Mild-to-moderate dysarthria; patient shrs al least some:
waorcs. and, ol waorst, can be undersiood with some

dificulty.

2= Severe dysarthria; patent's speedh |5 50 shamed as (o be
uninedigibile in the absenoe of of oul of proportion io
any o ks

N = Inubated or ofer physical harrier,
e plain
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N I H easent eritcaton, ______«___

STROKE T
SCALE ——

intereal: | ] Baseline [ ]2 hows post reatrment [ ] 24 hours post onget of symploms +£20 minues | | 7-10 days
[13monthe [ ]| Other [ |

11. Extinction and Imafiontion {formerly Kegloct: Suffickent 0= Mo abrormality.

imformaticn to idenify neglec may be obfained during the prior

esting.  If the palent has a sevens wisual loss preventing visual | 1= Visual tactle, suditory, spaial, or porssnal inatontion

double simuBanecus s@mulaSon, and fhe ofaeocus s@mul ane or exincion o bilateral simutanenus simulaticon in one

nomnal, the score s nommal. S patiend? has aphasia bt does of the semsory modalies

appear 1o atend o bod sies, T soore is nomal. The presenoe of

visual spafal negled or ancsagnosia may also be faken as evidenoe | 2= Profound hamisinattention or axtiection to mans than

of abnommality. Since T abnomallty B sooned only I presend, e ona modality; does nol recognine own hared oF oFients

Hem s never untestabke. o only one side of space.
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Modified Rankin Scale

Rater Name:

Date:

Score Description

0 No symptoms at all

1 No significant disability despite symptoms; able to carry out all usual duties and
activities

2 Slight disability; unable to carry out all previous activities, but able to look after own
affairs without assistance

3 Moderate disability; requiring some help, but able to walk without assistance

4 Moderately severe disability; unable to walk without assistance and unable to attend to
own bodily needs without assistance

5 Severe disability; bedridden, incontinent and requiring constant nursing care and
attention

6 Dead

TOTAL (0-6):
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