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Abstract 
Objective:   
Constraint-induced movement therapy is a form of rehabilitation therapy that improves 
function of involved extremity in patients of stroke and other patients with damage to 
brain by selectively increasing the use of their affected upper limb. The basic purpose of 
current study was to access the functional abilities of upper limb among older adults 
having constraint induce movement therapy post 6-9 months of ischemic stroke. 
Material and Methods:  
A descriptive study was conducted on 43 stroke patients who had undergone constraint 
induced movement therapy. Data was collected from patients with stroke coming to 
physical therapy department of multi-setting Hospitals. Data collection was performance 
based and patients were evaluated by help of Wolf Motor Function Test that is standardize 
tool and involves 15 items and two strength items. Validity of WMFT is 0.92.  
Results:  
The mean age of patients was 62.44 whereas standard deviation 7.95. Mean and Standard 
deviation of functional ability was 3.3488 with a Standard Deviation 0.9228 and a P value 
of 0.001. 
Conclusion: 
Use of CIMT therapy during sub-acute stage rehabilitation period of post stroke patients 
facilitates functional improvement of a pelagic upper limb. 
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INTRODUCTION 
Stroke is defined as neurological dysfunctions of sudden onset caused by vascular insult 
lasting more than 24 hours(Hankey and Blacker, 2015). Pathologically there are 3 variants 
of stroke named as ischemic, intracerebral hemorrhagic, and last type as subarachnoid 
hemorrhagic stroke(Price et al., 2018). Pakistan is 6th most heavily populated nation 
around the globe with expected residents of around 167 million by July 2008. Stroke is 
considered as the third most frequent reason for death and the primary leading reason for 
disability in well urbanized as well as developing countries(Feigin, 2005). At a major 
University hospital with a hectic Neurology service in Karachi, 519 patients with stroke 
were recognized over a multi month time frame that was 22 months. The yearly occurrence 
is 250/100 meaning 350,000 new cases each year. Average age of patients presenting with 
stroke contrasts from 52 to 66 years(Khealani et al., 2008). 
In more than 50 % of the stroke population one of significant risk factor considered is 
hypertension. Other hazardous factors include cigarette smoking, ischemic coronary 
illness, diabetes, hyperlipidemia, hypomagnesimia an unusual heart beat called atrial 
fibrillation and narrowing of carotid courses(Appelros et al., 2009). Particular attributes 
that increase chances of stroke among females include numerous pregnancy complications 
and oophorectomy. Particular risk factors for stroke among males are related with low 
induced testosterone levels and erectile dysfunction(Poorthuis et al., 2017). 
Paresis of the upper limb is a well-known impairment after stroke. Even after recovery 
about 20% of survivors cannot independently complete upper limb functions, such as 
feeding and personal care(Thrane et al., 2014). Patients post stroke eventually cease 57% 
of their ADL’s(Waddell et al., 2017). Post stroke patients present with somatosensory 
deficits like pain, light touch and proprioception. 70% patients experience impairment of 
motor function (Meyer et al., 2016). 
Constraint-induced therapy is a type of rehabilitation technique that enhances function of 
involved limb in patients of stroke and other patients with insult to CNS by selectively 
increasing the utilization of their affected upper extremity. Methodologies that include 
repetitive practice of paralyzed upper limb in task targeted exercises opens a window of 
opportunity regarding CIMT among stroke patients who hold little capacity to effectively 
extend the digits and wrist of their effected limb.(Wolf et al., 2006). CIMT is utilized to 
overcome the acquired behavior of non-use of the affected arm after stroke. It emphasizes 
practice of the affected arm and decreases constrains of time with conventional exercise 
procedure. Non affected extremity is held in its place and not used by holding it in slings 
or gloves compelling the patient to use affected extremity (Pollock et al., 2014). 
Keeping all this in view, there is an intense need to provide an evidence-based impacts of 
Constraint therapy. Therefore, the rationale of current study is to curtail the conventional 
rehabilitation protocol of stroke survivors. This study would highlight the level of 
improvement in upper limb function, enhancement of motor functions and decreased 
dependence level in post stroke patients who underwent CIMT as treatment strategy for 
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upper extremity. The purpose of current study was to evaluate the functional outcome of 
upper extremity following constrained induced movement therapy among older adults post 
6-9 months of ischemic stroke. 
 
MATERIALS & METHODS 
Descriptive study was conducted for duration of six months on post stroke patients 
following CIMT. Data was collected utilizing non-probability convenience sampling 
technique. Sample size was calculated by using WHO calculator with 0.00025 anticipated 
population proportion, 95 confidence interval (1-α) and 0.015 precision (d). Calculated 
sample size was 43. Data was collected from “Ghurki trust and teaching hospital” and 
“Lahore general Hospital. The study has been approved by the Ethical Board of Lahore 
College of Physical Therapy ERC-LCPT/460- 2019. Patients who underwent CIMT post 
stroke and had age above 50 years and participants who showed at least 20 degree at wrist 
in extension and at least 10 degree of active extension of each metacarpophalangeal and 
inter-phalengeal joint of all fingers were included in the study. Participants who had 
previously reported stroke, much more pain in any joint of the involved arm and a score 
of less than 24 on mini mental state examination were excluded. Data collection was 
performance based. Patients were screened for meeting inclusion criteria. Prior to 
collection of data informed consent was taken and patients were assured of no harm during 
the process. After screening for meeting the inclusion criteria WMFT was applied. 
WMFT is established as a valid, standardized, performance-oriented tool for evaluation of 
functional abilities of upper extremity for adults with stroke that includes 15 timed items 
and 2 strength items. The score is based on quality of speed, accuracy, coordination and 
fluidity--metrics of skill. The WMFT uses a 6-point ordinal rating scale that ranges from 
0 (no use of the affected side attempted) to 5 (normal) for a highest score of 75 for the 
fifteen tasks and two strength items. WMFT uses a 6 point scale with maximum of 5 and 
minimum of 0 (Duff et al., 2015). Validity of WMFT is 0.92(Yuanyuan et al., 2009). The 
data was evaluated by Statistical Package for Social Sciences (SPSS) version 23. Pre post 
analysis was described in form of mean, standard deviation and p value. P value of less 
than 0.05 was taken as significant. Demographic characteristics of the patient i.e age, 
gender, type of lesion, side involved were reported. Functional level was presented in the 
form of frequency and percentages. 
 
RESULTS  
Out of 43 patients 41.9 % (n=18) were between age 50-59, 34.9% (n=15) were between 
age 60-69 and 23.3% (n=10) were between age 70-79. Descriptive mean age of population 
(n=43) was 62.4419 (SD 7.95314) among them 39.5% (n=17) were females and 60.5% 
(n=26) of patients were males. Table 1 shows that 2.3% (n=1) patients did not attempt with 
upper extremity being tested, 9.3% (n=4) patient upper extremity being tested did not 
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participate functionally, 44.2% (n=19) did but movement is influenced to some degree by 
synergy and 37.2% (n=16) movement was close to normal and 3 patient’s movement was 
to be normal.  
Table 1: Baseline characteristics. 

Baseline characteristics Frequency (Percentage) 

Age (Mean , SD) 62.4419 ± 7.95314 

Male 
Female 

26(60.5%) 
17(39.5%) 

Days since onset of stroke (Mean, SD) 196.3 ± 45.386 

Mini Mental State Examination (Mean , 
SD) 28.5 ± 2.3 

Presence of Co-morbidities 
Arthritis  

 
28 (65.11%) 

Malignancy 2 (4.65%) 

Diabetes 16 (37.20 %) 

Obstructive Lung disease 7(16.27%) 

Hypertension 5(11.62%) 

Heart Disease 3 (6.97 %) 

Use of assistive devices for ambulation at 
home  14 (32.55%) 

 
The descriptive statistics of functional abilities of upper limb showed mean of 3.34 with a 
standard deviation of 0.92 and a P value of 0.02 post constrained therapy whereas the 
baseline mean score was 1.28 (0.85). The baseline mean score of time required for log 
performance was 2.79(0.64) and a post CIMT mean score was 2.16 (0.18) with a P value 
of 0.06 which was not statistically significant. The baseline mean score for performance 
time in minute was 20.16(2.44) and the post CIMT mean score for performance time was 
reduced to 12.94(2.17) with a P-value of 0.01. The patients were able to perform in less 
time.  The baseline Grip score mean was 6.53 (1.96) and Post CIMT the mean score for 
grip strength was increased to 9.82 (1.84) with a P value of 0.03 as shown in table 2. 
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Table 2: Descriptive statistics of functional ability. 
Variable Baseline Mean 

Score 
Post Constrained 
Induced Movement 
therapy Mean score 

p-
value 

Functional ability of upper 
limb 

1.28± 0.85 3.34±0.92 0.02 

Time required for log 
performance (min) 

2.79±0.64 2.16±0.18 0.06 

Performance time (min.) 20.16± 2.44 12.94± 2.17 0.01 

Grip force (kg/N) 6.53± 1.96 9.82± 1.84 0.03 
 

 
Figure 1: Bar Graph showing Functional Ability of Upper Extremity 
 
DISCUSSION 
The findings from present study suggest that upper limb function improves after CIMT 
therapy in patients with stroke. Majority of post stroke patients were able to perform 
movement and functional activities after undergoing Constrained Induced Movement 
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Therapy. The results indicated that patients become able to execute movement with 
synergy and were close to normal or normal after attending the session of CIMT.  
In addition, scales used for assessing upper limb function vary between studies. The most 
valid scale, wolf motor function test is used in present study. A study conducted by 
Jaquline bloom et al, concluded that CIMT program was affective in enhancing functional 
use in the extremity and hand in comparison with the present study, both studies show 
similar results that CIMT therapy improves upper extremity function in patients of 
stroke(Bloom et al., 2017). 
Another study was conducted by Viana et al, to evaluate effect of CIMT on upper limb 
therapy post 6 months of stroke and concluded that CIMT can enhance UE function and 
is effective treatment protocol for post stroke patients. In present study there is no 
comparison with other treatment techniques, as compared to previous studies they include 
comparison with different therapies. Modified Constraint Induced Movement Therapy 
(mCIMT) and mirror treatment are perceived as stroke recovery strategies. (McIntyre et 
al., 2012) In present study there is no comparison with other treatment techniques, as 
compared to previous studies where they did comparison with different therapies like 
mCIMT and mirror therapy. 
Study conducted by Yavuzer G. et al. established the impact of CIMT on upper limb’s 
working capacity and its impact on activities of daily living. Result of both studies 
concluded that patient performance and daily living activities improved when done CIMT. 
(Yavuzer et al., 2008) Study conducted by Wolfgang H. R. Miltner, et al. utilized CIMT 
and showed improvement at both levels i.e laboratory level and real world environment 
level while the present study didn’t developed any levels and assessed patient in real world 
environment only. Previous study utilized EMG and EEG for evaluation of patient while 
present study didn’t used them.(Miltner et al., 2016) 
Gert kwakkel, et al. compared effects of CIMT, modified CIMT and forced used therapy. 
Author stated that use of modified CIMT versions though varying in intensities were better 
at improving BADL’s and arm-hand use quality. While this study established effects of 
CIMT.(Kwakkel et al., 2015). A systematic review conducted by Carolina C. Alcantara 
compared the effects of aerobic exercises with functional exercises like CIMT. The study 
ascertained that use of CIMT was contentious to improve brain derived neurotrophic 
factors, While present study laid emphasis on use of CIMT.(Alcantara et al., 2018) More 
work can be done to develop the concept that how CIMT affects activity levels of chronic 
post stroke cases with age above 60.More studies can be conducted to evaluate the 
intensity and frequency of Modified Constraint Induced Movement Therapy that is more 
beneficial than other variants of modified Constrained Induced Movement Therapy.  
 
CONCLUSION 
Multiple types of modalities and methods exist for treating post stroke patients. Upper 
extremity function improves in patients after having stroke who utilized CIMT Constraint 
Induced Movement Therapy. 
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