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SUMMARY

In recent years improvements in stroke care with intravenous thrombolysis (IVT) 
and endovascular thrombectomy (EVT) have led to improved clinical outcome by 

-
emic brain tissue that is not already infarcted. Besides this, recurrent stroke and 
vascular event rates have declined substantially over the last 5 decades. Despite 
these improvements in stroke care, secondary prevention to prevent recurrent 

of the increased risk of recurrent stroke and other cardiovascular events. Recurrent 
stroke increases the risk of long-term physical disability and dementia.

Although the improvements in stroke care have resulted in more patients with 
stroke leaving the hospital with improved functional independence in daily life, 
patients with transient ischemic attack (TIA) or minor stroke are often left with sig-

a sedentary lifestyle, which can lead to a decreased quality of life and an increased 
risk of a recurrent cardiovascular event. With this thesis, we aimed to contribute to 

in the secondary prevention of recurrent cardiovascular events and by investigating 
the interaction of physical activity and exercise and its impact on fatigue, cognitive 
impairment, depression and anxiety after TIA or minor stroke in tertiary prevention. 
Tertiary prevention goes beyond secondary prevention measures to address the 

are aimed at the minimization of disability through patient rehabilitation, in order 
to reestablish partial or complete independence and improve quality of life.

The general introduction in chapter 1 describes the aims of this thesis and how sec-
ondary prevention prevents recurrent cardiovascular events after TIA or stroke and 
how tertiary prevention reduces the impact of TIA or minor stroke. It also describes 

primary, secondary and tertiary prevention.

In chapter 2, we describe the results of a systematic review and meta-analysis 

-
venting recurrent cardiovascular events, (2) reducing mortality, and (3) improving 
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systolic blood pressure by the lifestyle interventions applied, compared with usual 

blood pressure, or cholesterol levels. In the subgroup analyses, the trials with car-

4 months, and interventions that used >3 behavior change techniques were more 

(1) complete description of all therapy related characteristics of the intervention 
(eg timing of the intervention, the intensity, the duration of the intervention, and 
the use of behavior change techniques) with the aim to improve replicability and 
comparability between studies. (2) the lifestyle intervention should preferably 
consist of > 8 contact moments, distributed over a treatment period of at least 4 

with behavior change interventions, guidance on how to achieve and maintain an 
active lifestyle, in combination with guidance on medication adherence, smoking 

-
oping lifestyle interventions.

In chapter 3 we investigate the safety and feasibility of a post-stroke care program 
with an exercise intervention of 1 year, including a 8-weeks group exercise program 
and 3 times a 3-monthly follow-up after TIA or minor stroke. In the MotiveS & MoveIT 
trial 20 patients with a recent TIA or minor stroke without cardiac contraindications 

exercise or post-stroke care with exercise. During this one-year post-stroke care 
program patients visited our outpatient clinic at 4 weeks, 3 months, 6 months and 
9 months after the index event. The program consisted of a stepwise approach 

therapy and an on motivational interviewing based counselling strategy. This coun-
selling strategy aimed to motivate patients to attain a healthy and active lifestyle 
and optimize medication adherence. Patients in the intervention group participated 
in an 8-week exercise program. During this period patients had three one-hour 
exercise sessions a week supervised by two specialized physiotherapists. These 
sessions consisted of aerobic exercise and strength training. The exercise intensity 
was based on the maximal heart rate and the maximal power achieved during the 
maximal exercise test. During the program the exercise intensity was gradually 
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increased. After the exercise program, patients were seen by a physiotherapist every 
3 months in the outpatient-clinic to motivate them to maintain an active lifestyle. 
Patients were evaluated at baseline, 6 and 12 months. Eighteen patients completed 
the intervention. In none of the patients cardiopulmonary contraindications for the 
maximal exercise test and exercise program were found. No cardiovascular events 
occurred during the maximal exercise tests and exercise program. After one year, 

the composite endpoint of optimal medical therapy. We concluded that post-stroke 
care, including an exercise program, is safe and feasible in the acute phase after 

stroke prevention.

In chapter 4, we describe the rationale and design of the MoveIT trial, a randomized 
controlled trial of an exercise intervention after a TIA or minor stroke to prevent cog-
nitive decline. In the MoveIT trial 120 adult patients with a TIA or minor stroke less 
than 1 month ago were randomly allocated to an exercise intervention consisting 
of a 12-week aerobic exercise program and regular follow-up visits to a specialized 
physiotherapist during the period of 1 year or to usual care. The primary goal of the 

patients after a TIA or minor stroke, compared with participation in usual care. The 
primary outcome was cognitive functioning measured with the Montreal Cognitive 
Assessment (MoCA) at 1 year. Secondary outcomes included neuropsychological 
tests, maximal exercise capacity, self-reported physical activity and measures of 

1-year and 2-year follow-up.

In chapter 5,
TIA or minor stroke and explored which determinants are associated with a lower 

unclear whether it is also reduced in patients with TIA or minor stroke. In 113 
patients with a recent TIA or minor ischemic stroke the peak oxygen consump-

activity level, vascular risk factors, history of vascular or pulmonary disease, and 

normative values. Increasing age and female sex were associated with a lower 

of cardiovascular disease and pulmonary disease was associated with a lower 
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cardiovascular and pulmonary disease and vascular risk factors, but not necessarily 

In chapter 6, we describe the results of the MoveIT trial itself, a single-center, 

intervention on global cognition. The intervention group of this trial participated in 
a 1-year exercise intervention consisting of a 12-week group exercise program, com-
bined with three counselling visits to the physiotherapists over a 9-month period. 
The control group received standard care. The primary outcome was global cog-
nitive functioning, assessed at one year, using the Montreal Cognitive Assessment 

fatigue at one and two years. The experimental group consisted of 60 patients, while 
the control group consisted of 59 patients. The mean age was 64.3 years and 41% of 

physical exercise training at this intensity was not sustained, probably due to the 
fact that the interval between the intervention and the time of MoCA assessment 

attempt to change patients’ lifestyle during the intervention period from 1 year 
after the TIA or stroke. Future studies need to focus on optimizing rehabilitation 
strategies for this vulnerable group of patients.

In chapter 7, we describe the in-depth analysis of the MoveIT trial, in which we inves-

with usual care, for up to 2 years. Cognition was measured with neuropsychological 
tests on three domains: 1) executive functioning, 2) attention-psychomotor speed 

-

that over the two years study period – and corrected for age, sex, and educational 

on either memory or attention-psychomotor speed. 
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able to improve executive functioning, we suggest that health care professionals 
could also recommend exercise to patients after a TIA or minor stroke to improve 

-
tioning in particular, this type of intervention seems suitable. In addition, physical 

of cardiovascular disease in general and a reduced risk of recurrent TIA or stroke, 

than medication.

In chapter 8, we describe a cross-sectional association study to determine the 

association was distorted by confounders. Poststroke fatigue was measured by the 

exercise capacity ( 2 2max, 
this association was confounded by anxiety and depression as measured by the 
subscales of the Hospital Anxiety and Depression Scale (HADS). After controlling 
for HADS scores on depression and anxiety, the univariate relationship between 

2

anxiety. This study shows the importance of measuring depression and anxiety 
together with poststroke fatigue in patients with TIA and minor stroke to ensure 
that subtle impairments are detected and can be treated. This result also provides 
an indication that future randomized controlled trials and treatments should focus 

target depression and anxiety in patients with TIA and minor and major stroke.

In chapter 9, the main results of this thesis are discussed and recommendations for 

lifestyle interventions to prevent cardiovascular events after TIA or stroke. Despite 
the recommendations in the recent American Heart Association (AHA)/American 
Stroke Association (ASA) guideline, a secondary prevention program is not an inte-
gral part of the care of patients with TIA or stroke in the Netherlands. Although it 
is possible that a program such as cardiac rehabilitation for secondary prevention, 

in patients with TIA or stroke, more research is needed to investigate how to use 
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a program such as cardiac rehabilitation in patients with TIA or stroke. There are 
three elements of cardiac rehabilitation that also can be used in patients with TIA or 

which should include neurologists, physiotherapists, nurse practitioners, rehabil-
itation physicians, general practitioners, psychologists and dieticians for patients 
with TIA or stroke. The second component of cardiac rehabilitation that could be 
used is detailed patient assessment, including assessment of co-morbidities, use 

factors. The third element is an early assessment of the patient’s individual needs 
and prognosis, which is used to set personalized goals that are reviewed regularly.

The second part of the discussion is about the interaction of physical activity and 
exercise and its impact on fatigue, cognitive impairment, depression and anxiety 
after TIA or minor stroke in tertiary prevention. Management of physical (in)activ-
ity and exercise is important because patients with stroke are especially at risk 
for sedentary and prolonged sitting behaviors, and they should be encouraged to 
perform physical activity in a supervised and safe manner. Although we did not 

-

levels are low, physical activities may be either limited by fatigue or impossible to 

There is lack of knowledge about how and where to exercise and about the poten-

systematic reviews and recommendations in guidelines, this lack of knowledge is 
possibly the reason why exercise interventions are not yet widely embedded into 
stroke care. With the results from the MoveIT trial, we think in future research, 
poststroke fatigue, cognitive impairment, depression, anxiety, physical activity and 

patient with TIA, minor and major stroke. If this interaction is clear, this knowledge, 
combined with the known barriers and facilitators of patients’ favorable health 

lifestyle intervention in a RCT to improve secondary and tertiary prevention in 
patients with TIA or minor stroke. Furthermore, although it remains unclear how 

other, health care providers could measure these four determinants in patients with 
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TIA or stroke to ensure that subtle impairments are detected and can be treated. If 

is an urgent need in current stroke care to measure poststroke fatigue, cognitive 
impairment, depression, and anxiety, as well as to measure, stimulate and monitor 
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