
2/26/20

1

 

Physical Activity Guidelines for 
Persons with Disabilities

Persons after Stroke

Prof. Aija KĻAVIŅA, Ph.D. 
Latvian Academy of Sport Education. 

President, EUFAPA

1

Physical Fitness after Stroke

Reduced physical fitness after stroke: 
• Reduced muscle strength and power
• VO2 max: about 50% of age appropriate controls
• Insufficient fitness to perform 

• Activities of daily living (ADL), e.g. cleaning, dressing , shopping
• Crossing the road 

• Low fitness:    risk of further vascular events
• risks of falls
• community based participation 
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Fitness training

• Definition: It consists of planned and structured activities with appropriate
intensity, involving continuous rhythmic movements and various muscular groups,
aimed at maintaining or increasing components related to physical fitness. It is
based upon physiological principles, which increase the ability to transport and use
oxygen during physical activity.

• Advantages: Easy administration and relatively low cost. Possibility of being
delivered to groups.

• Clearly established evidence for stroke patients with mild to moderate impairments
at both the acute and chronic stages in outcomes, such as maximal oxygen
consumption, gait capacity and speed.

• Limited scientific evidence to improve quality of life.

(ACSM, 2009; Brazelli et al., 2011)

https://www.stroke.org.uk/professionals/life-after-stroke-services/moving-forward-after-stroke
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Constraint-induced movement therapy

• Definition: It is a behavioural approach, which focuses on improving and
increasing the use of the paretic limb in people with asymmetrical use of the
limbs. Comprises three pillars: (1) restriction of the non-paretic limb; (2) intensive
task-oriented training (task practice and shaping); and (3) a transfer package.

• Advantages: The activities to be trained may be those that are part of the
patients’ daily lives and be administered within their life context.

• Clearly established evidence for stroke patients at the acute, sub-acute, and
chronic stages in outcomes related to the quantity and quality of the use of their
paretic upper limb in daily life, dexterity, and motor recovery.

• Limited scientific evidence for the lower limbs, in outcomes related to strength
and gait.

(Stock and Mork, 2009; Nijland et al., 2011; McIntyre et al., 2012)
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https://www.stroke.org.uk/professionals/life-after-stroke-services/moving-forward-after-stroke
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Biofeedback

• Definition: It is delivered using equipment to provide patients with information regarding
physiological processes during the performance of a given movement, activity, or task, in
order to improve performance and learning.

• Advantages: The physiological information is continuously and simultaneously delivered in
a objective manner and is specific to the trained movement, activity, or task.

• Clearly established evidence for stroke patients at the acute, sub-acute, and chronic stages
to improve activity performances more related to the lower limbs (stand-up, gait, and sit-
to-stand).

• Limited scientific evidence for sensorimotor impairments, activities related to the upper
limbs, and spasticity that interferes with activity or personal care.

(National Stroke Foundation, 2010; Stanton et al., 2011; van Vliet et al., 2010)
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• Definition: Refers to the use of progressive overload applied to a specific muscular
group, to stimulate further adaptation toward specific training goals.

• Advantages: Low cost, easy to administer, and may be delivered in groups. It can be
used for muscles of different segments (upper limbs, lower limbs, and trunk) and also
for the respiratory muscles.

• Clearly established evidence for for weak patients at the acute, sub-acute, and chronic
stages, without any adverse effects, even on spasticity, to improve strength, gait
performance, quality of life, and oxygen consumption (peak VO2).

• Limited scientific evidence to improve mobility, sit-to-stand, stairclimb, the
performance of activities related to the upper limbs, and functional performance in
general.

(ACSM, 2009; Ada et al., 2006; National Stroke Foundation, 2010; Pak et al., 2008)

Progressive resistance training
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Mirror therapy 

• Definition: It focuses on moving the unimpaired limb, while the patient watches
its mirror reflection superimposed over the impaired limb that is unseen, thus
creating a visual illusion of the movement capability of the impaired limb.

• Advantages: Low cost and is easily performed. The patients may perform the
intervention by themselves.

• Clearly established evidence for weak patients at the acute, sub-acute, and
chronic stages to improve the following outcomes related to the upper limbs:
Pain, motor function, and the performance of functional activities.

• Limited scientific evidence to improve range of motion, visual-spatial neglect,
and the performance of activities of daily living.

• https://www.youtube.com/watch?v=up9sR6rjTwg

(National Stroke Foundation, 2010; Sütbeyaz et al., 2007; Thieme et al., 2012)
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https://www.youtube.com/watch%3Fv=up9sR6rjTwg
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Bobath concept
• Definition: It is defined by the International Bobath Instructors Training

Association (IBITA), as a problem solving approach for the assessment and
treatment of individuals with disturbances of function, movement, and postural
control due to a lesion of the central nervous system. The aims are to identify
and analyze problems within functional activities and participation in everyday
life, as well as analyse movement components and underlying impairments. It is
based upon afferent information, named facilitation, to enable successful
movement and task performance.

• Advantages: It is a global strategy with a holistic approach, but it requires expert
training to be delivered.

• Evidence: There is no evidence that the Bobath Concept is superior to other 
approaches. 

(Lennon, 1996; Graham et al., 2009)
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Task-specific training

• Definition: It consists of repetitive training of movements directly related
to functional activities.

• Advantages: It can be performed as circuit training and delivered to
groups. The intensity of training can be adjusted and progressed to fit the
individuals’ needs.

• Clearly established evidence for stroke patients at the sub-acute and
chronic stages to improve balance, sit-to-stand, reaching, manipulation,
and walking performance.

(French et al., 2010; Rensink  et al., 2009) 
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Virtual reality therapy
• Definition: It refers to use of interactive simulations generated from images, such as
computer processors, to provide the users the opportunity to interact with environments
that simulate real objects and events. Through a virtual environment rich in detail, virtual
reality simulates functional tasks that are intensively practiced.

• Advantages: Virtual reality programs simulate real life functional activities in an interesting
and challenging manner and may encourage the practice of a higher number of repetitions.
Moreover, the difficulty of the tasks can be graded and the physiotherapists can simulate
tasks that could not be trained within clinical settings, such as crossing a street.

• Limited scientific evidence of the benefits of virtual reality compared with the same doses
of conventional rehabilitation strategies for measures of upper limb function and daily life
activities. There is limited evidence on the effectiveness of virtual reality in measures of grip
strength and gait speed.

(Laver et al., 2011) 
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Mental practice

(Refshauge et al., 2005; Barclay-Goddard et al., 2011)

• Definition: It is a cognitive strategy, in which a brain area related to
specific motor action is triggered repeatedly, through the activation of
the imagination, with the goal of improving the patients’ performance.

• Advantages: For many individuals with nervous system damage, the
execution of certain movements is very difficult and, sometimes, even
impossible, which hampers their active participation in the rehabilitation
process. In this sense, mental practice allows the realization of all
movements.

• Limited scientific evidence of the benefits of mental practice in addition
to other rehabilitation strategies for measures of upper limb function.
No adverse effects with stroke patients at the acute, sub-acute and
chronic stages were observed.
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• https://www.youtube.com/watch?v=ErTCauSjMyU

•
Interesei: Ted Talks -

• https://www.ted.com/talks/jill_bolte_taylor_s_powerful_stroke_of_i
nsight
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https://www.youtube.com/watch%3Fv=ErTCauSjMyU
https://www.ted.com/talks/jill_bolte_taylor_s_powerful_stroke_of_insight
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In the World 

every  11th adult 

has diabetes.

About half has 

no idea!  
(International
Federation of
Diabetes)

Latvia: 

2017 - 91571 with diabetes, 86639 has 2TD. About 2000 new patients every year. 
https://spkc.gov.lv/lv/statistika-un-petijumi/statistika/veselibas-aprupes-statistika1
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Physical Activity in Type 2 Diabetes (T2D)

•Regular physical activity (PA) is a keystone in type 2 
diabetes (T2D) rehabilitation. 
•Structured, long-term and supervised exercise program 
services is a large societal challenge and is not 
feasible.
•Effective long-term and low-cost strategies to keep 
these patients’ physically active are needed.
•SOLUTION - mobile technologies and remote 
feedback. 
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High Intensity Interval 
Training

Hal Mayforth

Francois & Little. “Effectiveness and Safety of High-Intensity 
Interval Training in Patients With Type 2 Diabetes.” Diabetes 
Spectrum: A Publication of the American Diabetes 
Association 28.1 (2015): 39–44.
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14 pētījumi iekļauti apskatā
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Physical Activity in Health Care of T2D

• HIGH-INTENSITY INTERVAL TRAINING (HIIT)

10 × 1 minute at ~90% 
maximal aerobic capacity 

1-minute rest periods 
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30 sec/95% : 2 min/<70%

58 sec : 1.36 min

2min/85% : 2 min/45%

3 min : 2 min

30 sec/83% : 1.30 min ~63%

4 min : 4 min
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Project “Healthy Walk” (2017-2019)

Project partners: 

• University of Latvia, Faculty of Computer Science 

• University of Latvia, Faculty of Medicine, Lab of Personalized Medicine 

• Endocrinology Center PSCUH
• PSCUH Cardiology Center 

• Latvian Academy of Sport Education (LASE)

Research team: 
Leo Seļāvo
Jeļizaveta Sokolovska,
Aija Kļaviņa
Ksenija Krilatiha,
Karīna Ostrovska,
Austris Cīrulnieks,
Vita Rovīte,
Leonora Pahirko,
Jānis Valeinis
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Physical Fitness tests n= 78

RCT n= 64

Dropped out 
8Control Group

n=17
Intervention (RC)

n=26

Excluded n=14

Adherence (~ 50%)
n=11

(20 – 32 TS)

Adherence (>75%)
n=13

(>33 training sessions)

Adherence 
(< 50%)

n=15
( ≤19 TS)

Intervention (DC)
n=13

Dr appointment n = 81

Intervention (RC):  n=39

Healthy Walk (2017-2019)
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Participants 

28

Females        Males
58.6 ± 9.5 years

N = 64, Mean duration of diabetes 6.9±5.1 years
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Antropometric Measures 
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Females        Males
(33.5 ± 5.5)

(.997±.025) 
Females        Males

Norms     0.75                 .0.85

29

Glucose Level 

30

M = 7.5 ± 2.4mmol/L M = 6.9  ± 1.3 % 

Fasting Glucose
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Relative VO2max
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Females        Males

mean VO2max 24.0 ± 95.1 ml/kg/min
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Equipment for Participants

32
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• Instawalk

• Training sessions 3 times a week for
4 months

• 60- min training of 3 min intervals of
slow⇄ fast walking

• The intensity of training 40% and
70% of VO2 peak measurment

33
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https://www.comarch.com/healthcare
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Training Calendar

Time of the 
training

Glucose 
measures 
before/after 
training

Month Month Month

35

SV0032 15
HR high target 123
HR low target 99
Expected training time: 01:10:00

HR During Physical Training 

Warm-up Cool down

High intensity HR zone Low intensity HR zone

36



2/26/20

19

Good PA 
adherence 

PA only in 
the 

beginning 

Non regular PA Interrupted 
PA

PA only at the 
end

37

Excellent 
HR

Too high HR

Too low HR

Training 
was not 

completed, 
or  sensor 

error
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May, 2018 
too high HR 

July,2018
Too high 
HR, while 

getting 
better 

towards 
AugustSeptember 
2018 ,

excellent 
HR

39

Control Group Intervention Group

Significant Outcomes 
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European Standards in Adapted Physical 
Activities (EUSAPA)

• Who provides physical activities in: 
• Physical Education
• Rehabilitation  
• Sport

• COMPETENCIES? 
• SKILLS? 
• KNOWLEDGE? 

http://www.eufapa.eu/ http://eusapa.upol.cz/
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APA in REHABILITATION

• Responsibilities of APA specialist: 
• Planning
• Consulting, educate
• Assessment
• Implementation

• Skills and knowledge
• Therapeutic
• Pedagogic
• Management  

42
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Editorial policy:

• Peer-review journal
• Spread scientific knowledge in the area of APA
• Provide researcher and academic personnel with

new opportunities of publication
• Encourage young researchers (PhD students,

postdocs) and experienced researchers to
publish their research

• Indexed in SCOPUS

http://eujapa.upol.cz/index.php/EUJAPA
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• Brussels, Belgium, 1986
• Leuven, Belgium, 1993
• Leuven, Belgium, 1995
• Thessaloniki, Greece,1998
• Vienna, Austria, 2001
• Amiens, France, 2002
• Dortmund, Germany, 2004
• Olomouc, Czech Republic, 2006
• Torino, Italy, 2008
• Jyväskylä, Finland, 2010
• Killarney, Ireland, May 2012
• Madrid, Spain, 2014
• Olomouc, Czech Rep. 2016

• University of Worcester, United Kingdom, 2018
• Miguel Hernandez University, Elche, Spain 2020

See you in Elche on 2020!
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Eucapa Elche

@eucapa2020

www.eucapa2020.com

Adapted Physical Activity for Health

Elche (Spain), 21-23 October

Health and Rehabilitation through Physical Activity

Inclusion in APA Fields

Adapted Physical Activity and Para-Sport

Oral and Poster Presentations

Thematic Symposiums

Workshops Awards

Keynotes

Social Program
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Questions!

aija.klavina@gmail.com

?
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http://gmail.com

