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The Eff  ect of Diff  erent Occupational Therapy 
Techniques on Post-stroke Patients

Vliv různých technik pracovních terapií na 

pa cienty po mozkové mrtvici

Abstract
Aim: To evaluate the eff  ect of constraint-induced movement and mir ror therapy on stroke patients’ 

arm function, independence, and cognitive functions dur ing occupational therapy. Materials and 

methods: The study included 36 ischaemic stroke patients. The subjects were randomly distributed 

into two groups: group 1 consisted of 18 patients who underwent constraint-induced movement 

therapy, and group 2 consisted of 18 patients who underwent mir ror therapy. The function of the 

aff  ected arm in the subjects was evaluated by apply ing the Frenchay Arm Test, and the patients’ 

independence level was evaluated by us ing the Functional Independence Measure. The Mini-

-Mental State Examination was applied for the evaluation of changes in the subjects’ cognitive 

functions. Results: A signifi cant improvement in the function of the aff  ected arm, independence, 

and cognitive functions was observed in both patient groups. The comparison of the results 

between the groups showed that group 2 patients demonstrated statistical ly signifi cantly better 

results of the changes in the arm function when perform ing Frenchay Arm Test tasks. Conclusion: 

The application of mir ror therapy in stroke patients dur ing inpatient rehabilitation proved to be 

more eff  ective in restor ing the function of the aff  ected arm (when evaluat ing the task performance 

speed), compared to the application of constraint-induced movement therapy.

Souhrn
Cíl: Zhodnotit účin nost terapie vynuceného používání (constraint-induced movement therapy) 

a zrcadlové terapie (mir ror therapy) prováděné v průběhu ergoterapie z hlediska funkce horních 

končetin, soběstačnosti a kognitivních funkcí u pa cientů po cévní mozkové příhodě. Materiál 

a metody: Do studie bylo zařazeno 36 pa cientů po cévní mozkové příhodě, kteří byli náhodně 

rozděleni do dvou skupin: ve skupině 1 bylo 18 pa cientů, kteří podstoupili terapii vynuceného 

používání, a ve skupině 2 bylo 18 pa cientů, kteří absolvovali zrcadlovou terapii. Funkčnost 

postižené paže byla u pa cientů hodnocena pomocí Frenchayského testu paže (Frenchay Arm 

Test) a pro hodnocení soběstačnosti pa cientů byl použit test funkční soběstačnosti – Functional 

Independence Measure (FIM). Pro vyhodnocení změn kognitivních funkcí sledovaných subjektů byl 

použit krátký test kognitivních funkcí (Mini-Mental State Examination). Výsledky: V obou skupinách 

pa cientů bylo pozorováno signifi kantní zlepšení funkčnosti postižené končetiny, soběstačnosti 

a kognitivních funkcí. Porovnání výsledků v obou skupinách ukázalo, že pa cienti ve skupině 2 

dosahovali statisticky signifi kantně lepších výsledků při plnění úkolů v rámci Frenchayského 

testu paže. Závěr: Použití zrcadlové terapie při rehabilitaci pa cientů po cévní mozkové příhodě se 

z hlediska obnovení funkčnosti postižené paže (při hodnocení rychlosti plnění úkolů) ukázalo jako 

účin nější než terapie vynuceného používání.
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Introduction
A stroke is an acute focal disruption of ce-

rebral blood fl ow. It is recognised as one 

of the main causes of morbidity, morta-

lity, and long-term disability worldwide –  

both in developed and develop ing count-

ries. As the cause of death, it ranks second 

(11.13%) to cardiovascular diseases [1,2]. In 

the European Union, about one mil lion 

strokes occur an nual ly [3]. Lithuania has 

the 5th highest rate of death from stroke 

in Europe –  202 women and 247 men per 

100,000 population [4]. Approximately 87% 

of strokes are ischaemic [2].

The manifestations of a stroke may dif-

fer from patient to patient [5]. Arm dysfunc-

tion is among the most com mon neurologi-

cal sequela of a stroke [6]. As much as 60% of 

stroke patients have residual arm dysfunc-

tion 6 months after completion of the reha-

bilitation program me, and this dysfunction 

negatively af fects independence in daily 

activities [7]. Cognitive dysfunction has been 

proven to have an indirect eff  ect on functio-

nal recovery, limit ing the patients’ participa-

tion in rehabilitation due to their poor com-

pliance [8]. An occupational therapist helps 

the patients to recover physical and mental 

abilities and to strive for maximal indepen-

dence in daily activities. 

There are numerous techniques –  both 

wel l-established and novel ones –  that, 

when used in combination with the con-

ventional occupational therapy procedures, 

help the patients recover their functional 

status, cognitive functions, and indepen-

dence. In Lithuania, both constraint-induced 

movement therapy and mir ror therapy are 

used with increas ing frequency dur ing the 

occupational therapy procedures for stroke 

patients. The eff  ectiveness of these tech-

niques in restor ing stroke patients’ arm func-

tion and independence has been proven by 

scientifi c research, but so far it has remained 

unclear which of the two techniques is supe-

rior in this respect. In addition, evaluations of 

the eff  ect of these therapies on the patients’ 

cognitive functions and independence have 

been controversial. Only smal l-scale stud ies 

have analysed the ef fect of these thera-

pies, focus ing separately on their eff  ect on 

the arm function, independence, and/ or co-

gnitive functions. The aim of our study was 

to evaluate the ef fect of constraint-indu-

ced movement therapy and mir ror therapy 

on stroke patients’ arm function, indepen-

dence, and cognitive functions dur ing occu-

pational therapy.

Materials and methods
Study design

A randomized pre-test and post-test group 

design. The study was approved by the Bio-

ethics Centre (No. BEC-ER(B)-180). All of the 

participants provided their written informed 

consent prior to their inclusion in the study, 

in accordance with the ethical principles of 

the Declaration of Helsinki.

Participants

This study was conducted in 2015– 2016. 

The subjects were selected accord ing to the 

fol low ing criteria: muscle force evaluation 

score on manual muscle test ing (MMT) –  

2–3 points out of 5; mental state evaluation 

score on the Mini-Mental State Examina-

tion (MMSE) scale –  not less than 20 points; 

muscle spasticity accord ing to the Ashworth 

scale –  0–1 point; and evaluation on the Bar-

thel index (BI) –  from 25 to 60 points. 

Exclusion criteria: refus ing to participate in 

a study, muscle force evaluation score on ma-

nual muscle test ing (MMT) < 2 or > 3; men-

tal state evaluation score on the Mini-Men-

tal State Examination (MMSE) scale < 20; 

muscle spasticity accord ing to the Ashworth 

scale > 1 and evaluation on the Barthel 

index (BI) –  < 25 or > 60.

After the analysis of literature data, we 

developed the data col lection protocol –  

a question naire for stroke patients. In total, 

36 ischaemic stroke patients participa-

ted in the study. The patients’ age ranged 

from 50 to 81 years, the mean age be ing 

67.7 ± 9.4 years. Both subject groups were 

homogeneous with respect to the domi-

nant arm, the aff  ected side, and the attribu-

tes evaluated accord ing to the selection cri-

teria (Tab. 1).

The subjects were randomly distributed 

into two groups: the fi rst group (group 1)

consisted of 18 patients who underwent 

conventional occupational therapy and con-

straint-induced movement therapy (CIMT), 

and the second group (group 2) consisted 

of 18 patients who underwent conventio-

nal occupational therapy and mir ror therapy 

(MT). 

Interventions

In subjects from group 1 (CIMT), the move-

ments of the healthy arm were restrained 

us ing a special glove. The subjects had to 

wear this glove for 4 hours a day dur ing 

their wak ing hours. Every hour, the subjects 

had 10 min breaks. The patients were infor-

med in which situations they could remove 

the glove (e. g. dur ing bathing). When wear-

ing the glove, the patients had to perform 

various tasks with the aff  ected arm only –  

e. g. physical exercises, insert ing pegs, col-

lect ing small objects, perform ing daily acti-

vity tasks, etc.

Dur ing the mir ror therapy, a mir ror screen 

was used. Dur ing the tasks, subjects from 

group 2 (MT) had to sit at the table with 

a mir ror in front of them. The aff  ected arm 

was placed behind the mir ror at a distance 

of 10– 15 cm, and the healthy arm was posi-

tioned in front of the mir ror at the same dis-

Tab. 1. Participants’ characteristics.

Characteristic All 
n = 36

Group 1 (CIMT) 
n = 18

Group 2 (MT) 
n = 18 p 

men (%) 15 (42%) 6 (33%) 9 (50%)
0.78

women (%) 21 (58%) 12 (67%) 9 (50%)

dominant limb (%)

• right-hand (%) 30 (83%) 15 (83%) 15 (83%)
1.0

• left-hand (%) 6 (17%) 3 (17%) 3 (17%)

aff ect side (%)

• right side (%) 18 (50%) 12 (67%) 6 (33%)
0.56

• left side (%) 18 (50%) 6 (33%) 12 (67%)

attack of stroke (%)

• fi rst attack (%) 24 (67%) 15 (83%) 9 (50%)
0.55

• repeated attack (%) 12 (33%) 3 (17%) 9 (50%)

Statistical signifi cance was determined by Fisher‘s exact test.
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tance –  i.e. 10– 15 cm. The total number of 

tasks the subjects had to perform was 12. 

Dur ing the last three tasks, an additional ob-

ject –  hand therapy exercise putty –  was re-

quired. The tasks varied in complexity and 

were performed succes sively –  from the sim-

plest to the most complex. Prior to perform-

ing the tasks, the subjects received verbal 

instructions. Dur ing the tasks, the subjects 

had to watch the reflection of the unaf-

fected arm in the mir ror because this is the 

only way to activate mir ror neurons in the 

brain, to create feedback, and to stimulate 

movement recovery.

The occupational therapy program me 

was designed when tak ing into considera-

tion the patients’ complaints and predomi-

nant dysfunctions. The as signments were 

performed once daily, and the program me 

consisted of exercises and instruments for 

strengthen ing arm muscles, increas ing the 

range of motion, improv ing fi ne motor func-

tions and movement coordination, and 

develop ing cognitive functions.

Dur ing the rehabilitation program me, in 

addition to occupational therapy, the pa-

tients also underwent physical therapy and 

physiotherapy, were consulted by a social 

worker and a psychologist, and received 

pharmacological treatment. The physiother-

apy was identical in both groups: functional 

electrical stimulation of muscles, intermit-

tent pneumatic compres sion therapy and 

paraffi   n wax treatment.

Dur ing the rehabilitation period, we eva-

luated the subjects’ arm function, indepen-

dence level, and cognitive functions. The 

test ing was performed twice –  at the begin-

n ing of the rehabilitation and after 2 weeks 

of therapy. To evaluate arm function, we 

used the Frenchay Arm Test (FAT) [9], to eva-

luate the subjects’ independence level, the 

Functional Independence Measure (FIM) [9] 

was used, and the MMSE [9] was applied 

for the evaluation of the subjects’ cognitive 

functions.

Statistical analysis

Statistical data analysis was performed us ing 

software packages “Microsoft Offi   ce Excel 

2007” and “IBM SPSS Statistics Base 22.0”. 

The fi ndings of the study were described 

by us ing conventional numeral characteri-

stics (percentage, minimal and maximal va-

lues, mean value, standard er ror of the mean, 

standard deviation, median, mean rank, and 

quartile range). To compare the distributions 

before and after the therapy, we applied the 

marginal homogeneity test and the Wilco-

xon criterion. Distributions between the 

groups were compared by apply ing the 

Man n-Whitney U test and the χ2 criterion. 

To compare the time changes between the 

groups, we applied dispersion analysis of re-

peated measurements. The diff  erence be-

tween the results was considered to be stati-

stical ly signifi cant when p < 0.05.

Results
The function of the subjects’ aff  ected arm 

was evaluated by apply ing the Frenchay 

Arm Test (FAT), where the function was as-

ses sed by apply ing the performance score 

(the range of the score was 0– 5 points) and 

the performance time (in seconds). Both at 

baseline and at the end of the study, the 

function of the af fected arm in group 1

(CIMT) subjects was better than that ob-

served in subjects of group 2 (MT). However, 

at the end of the study, a signifi cant impro-

vement in the function of the aff  ected arm 

was observed in subjects from both groups 

(p < 0.05) (Graph 1, 2). 

The subjects’ independence level dur-

ing inpatient rehabilitation was evalua-

ted us ing the FIM test, and the results 

were calculated as a sum score, which ran-

ged from 18 to 126 points. The evaluation 

of the subjects’ independence level revea-

led that both at baseline and at the end of 

the study, group 1 (CIMT) subjects demon-

strated slightly better results than those sub-

jects from group 2 (MT), but the diff  erence 

was not statistical ly signifi cant (p > 0.05). 

The subjects from both groups demonstra-

ted an improvement in the independence 
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Graph 1. Changes in the function of the aff ected arm among 
group 1 (CIMT) subjects when evaluating FAT (points) prior to 
and after CIMT (p = 0.019).
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group 2 (MT) subjects when evaluating FAT (points) prior to and 
after MT (p = 0.019).
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level at the end of the study (p < 0.05). The 

subjects’ cognitive functions were evalua-

ted us ing the MMSE test (based on the se-

lection criteria, the score interval was limited 

to 20– 30 points). The obtained results sho-

wed that subjects in both groups demon-

strated similar cognitive skil ls at the begin n-

ing of the study (p > 0.05). At the end of the 

study, a statistical ly signifi cant improvement 

in cognitive skil ls was observed in both sub-

ject groups (p < 0.05) (Tab. 2).

The evaluation of the arm function (in 

points, us ing the FAT), the independence 

level, and cognitive skil ls in subjects from 

group 1 (CIMT) and group 2 (MT) yielded 

no statistical ly significant dif ference be-

tween the groups (p > 0.05). At the begin-

n ing of the study, dur ing the evaluation of 

the function of the aff  ected arm (task per-

formance time) via the Frenchay Arm Test, 

subjects from group 1 (CIMT) demonstra-

ted better results (p < 0.05) than from the 

subjects in group 2: the mean FAT task per-

formance time (± standard deviation) in 

group 1 was 70.84 s (± 12.74), compared to 

106.21 s (± 24.15) in group 2 (MT) subjects 

(Tab. 3). At the end of the study, the mean 

FAT task performance time (± standard de-

viation) after conventional occupational 

therapy plus constraint-induced move-

ment therapy statistical ly signifi cantly dec-

reased to 44.68 s (± 12.98) (p = 0.012), and 

after conventional occupational therapy and 

mir ror ther apy, it statistical ly significantly 

decreased to 53.42 ± 12.44 s (p = 0.012). 

How ever, as seen from the results, the dec-

rease in FAT task performance time in sub-

jects from group 2 (MT) was double that 

of group 1 (CIMT) subjects. The compari-

son of FAT task performance time between 

group 1 (CIMT) and group 2 (MT) subjects 

revealed a statistical ly signifi cant diff  erence 

(p = 0.025).

Discus sion
In this study, we presented constraint-in-

duced movement therapy and mir ror ther-

apy applied in combination with occupa-

tional therapy in stroke patients dur ing the 

subacute rehabilitation period. In total, we 

evaluated the arm function, independence 

level, and cognitive functions in 36 ischa-

emic stroke patients. The mean age of the 

participants of the study was 67.7 ± 9.4 years. 

There was no statistical ly significant dif-

ference (p > 0.05) between group 1 (CIMT) 

and group 2 (MT) subjects concern ing their 

age, the dominant side, or the aff  ected side. 

The as ses sment of the two subject groups 

with respect to the characteristics evalua-

ted accord ing to the selection criteria (ma-

nual muscle testing –  MMT, Ashworth, MMSE 

and BI) showed that both groups were ho-

mogeneous (p > 0.05).

The time average after the stroke in pa-

tients included in this study was 11 days. 

The duration of the applied course of ther-

apy was 10 work ing days. CIMT was applied 

for 4 hours per day, and MT –  for 30 min per 

day, perform ing 12 tasks dur ing each ses-

sion. The core of the constraint-induced 

movement therapy was fi rst described in 

1909 by a German researcher Munk, who 

described primates’ behaviour. Later on, 

Ogden and Franz (1917) performed stud ies 

with monkeys. Researchers T. P. Pons (1991) 

and E. Taub (1994) are considered to be pio-

neers of constraint-induced movement ther-

apy, and R. Ramachandran (1996) –  the pio-

neer of mir ror therapy. Original (also known 

as clas sical) constraint-induced move-

ment therapy is applied for 6 hours daily, 

and lasts 2 weeks [10]. Research ers state 

that clas sical CIMT should be applied for as 

much as 90% of the day. Other researchers 

apply modified constraint-induced move-

ment therapy (mCIMT), whose application 

varies in duration from 30 min to 6 hours 

per day, from 2 to 7 ses sions per week, and 

from 2 to 12 weeks [11]. Most researchers 

apply mir ror therapy for 30 min per day for 

4 weeks [6,11,12]. Mir ror therapy is believed 

Tab. 3. Changes in the function of the aff ected arm (evaluated by performance 
time) among group 1 (CIMT) and group 2 (MT) patients.

FAT task performance 
timing score Therapy Mean (s) Standard 

deviation n p

prior to rehabilitation
CIMT 70.84 12.74 18 0.012

MT 106.21 24.15 18

after 2 weeks 

of rehabilitation

CIMT 44.68 12.98 18 0.012

MT 53.42 12.44 18

Statistical signifi cance was determined by applying the Mann-Whitney U test.

Tab. 2. A comparison of the changes in the function of the aff ected arm, independence, and cognitive functions between 
group 1 (CIMT) and group 2 (MT) patients during the course of the rehabilitation.

Methods of 
assessment 

Group 1 (CIMT) Group 2 (MT)
Pre Post

p 
Pre Post

p
Me (QR) Min.

Max. Me (QR) Min.
Max. Me (QR) Min.

Max. Me (QR) Min.
Max.

FAT 
75,6

(25)

54,9

85,29

47,08 

(20,34)

24,7

61,86
0,028

111,31

(39,16)

67,34

136,66

51,42

(23,45)

39,33

70,42
0,028

FIM
76

(34)

48

88

107

(16)

86

118
0,027

64

(29)

48

84

101,5

(42)

64

119
0,028

MMSE
25

(3)

21

27

28

(2)

25

30
0,026 23 (6)

20

27

26,5

(6)

22

30
0,027

Statistical signifi cance was determined by applying the Wilcoxon signed-rank test. 

FAT – Frenchay Arm Test; FIM – Functional Independence Measure; MMSE – Mini-Mental State Examination; Me – median; QR – quartile range.
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to be eff  ective for the recovery of motor 

functions and independence in stroke 

patients [13– 16]. 

All the selected patients wil lingly parti-

cipated in the study and succes sful ly com-

pleted it. Prior to the study, we were care-

ful to make sure the patients did not have 

the neglect syndrome or severe balance or 

coordination disorders because this would 

impede the study. Accord ing to literature 

data, in the presence of the aforementioned 

disorders, the application of constraint-indu-

ced movement therapy is dangerous, and 

the application of mir ror therapy –  pointles s.

Dur ing CIMT, the patients were taught 

appropriate techniques for cor rect perfor-

mance of the tasks, whereas dur ing MT, the 

patients repeatedly performed tasks dur ing 

which they had to focus on the observation 

of the refl ection of hand movement in the 

mir ror. Dur ing the study, we made every ef-

fort to com mend the patients and motivate 

them dur ing task performance in order to in-

crease their self-confi dence and to stimulate 

them to use the aff  ected arm. Some patients 

needed task adjustment, i.e. for some, the 

task complexity had to be increased, and for 

some, reduced. This depended on the pa-

tients’ physical and mental condition. 

Dur ing the study, the functional status of 

the patients’ aff  ected arm was evaluated by 

apply ing the Frenchay Arm Test (FAT), their 

independence –  by us ing the Functional In-

dependence Measure (FIM), and changes 

in their cognitive functions –  by us ing the 

MMSE. We found only one study where both 

therapies –  constraint-induced movement 

therapy and mir ror therapy –  were applied. 

In this study, researchers Yoon et al. (2014) 

evaluated the arm function by us ing the Box 

and Block test, the 9-hole Pegboard test, the 

Wolf Motor Function Test, and Fugl-Meyer 

As ses sment of Motor Recovery after Stroke. 

Changes in the independence level were 

evaluated by apply ing the modified Barthel 

index (Korean version). In addition to the afo-

rementioned evaluation techniques, other 

researchers also used the Manual Function 

Test (MFT) for the evaluation of the arm 

function, while MMSE was used only as a se-

lection criterion for evaluat ing the patients’ 

cognitive functions [4,6]. 

A search of literature yielded no similar 

studies in Lithuania or abroad, and thus we 

can not compare the obtained results. Yoon 

et al. (2014) also used both techniques in 

their study, but they did not compare them.

Post-stroke motor dysfunction –  particu-

larly arm dysfunction –  is one of the most im-

portant factors limit ing patients’ occupation 

and participation. The results of the study 

showed that the function of the aff  ected 

arm, the independence level, and cognitive 

functions signifi cantly (p < 0.05) improved 

in both studied groups –  i.e. both after con-

ventional occupational therapy combined 

with constraint-induced movement therapy 

and after conventional occupational therapy 

combined with mir ror therapy. The compari-

son between mir ror therapy and constraint-

-induced movement therapy showed that 

mir ror therapy was more eff  ective in restor-

ing the function of the aff  ected arm, evaluat-

ing it as task performance time in the Fren-

chay Arm Test (p < 0.05). The application of 

mir ror therapy in stroke patients dur ing in-

patient rehabilitation also proved to be su-

perior to constraint-induced movement the-

rapy in restor ing the function of the aff  ected 

arm when evaluat ing task performance 

speed. A faster restoration of the arm func-

tion increases the patients’ independence 

and brings them closer to resum ing the 

usual daily routine and occupation.
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