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ABSTRACT
Globally stroke is one of the most common neurological dis-
ease, frequently causing death and disability. The survivors suf-
fer from various impairments among which upper and lower 
limb motor deficits, visuo-spatial neglect and speech impair-
ments are most common. 
The aim of the study is to find out the association between 
upper extremity functional recovery and speech recovery in 
acute stroke patients and to predict the recovery of upper 
extremity functions based on recovery of speech. Twen-
ty-eight eligible and willing subjects diagnosed with dom-
inant hemisphere supratentorial stroke were taken for the 
study. The objectives were achieved with  Fugl- Meyer assess-
ment: upper extremity (FMA-UL),  Western Aphasia Battery 
(WAB) scale and Wolf motor function scales (WMFT), that 
were administered by the tester on the eligible subjects with-
in a week after acute stroke and follow up measurements 
were carried out post one month. A moderate positive cor-
relation was found in between WMFT and WAB. Strength 
component of WMFT was found to show better correlation 
with WAB as compared to functional ability and time com-
ponents. Since initial recovery is mostly seen within (90-120) 
days, a long term follow up of the same study may provide 
more information regarding return of upper extremity func-
tion with respect to speech. Hence, recovery of speech can 
predict upper extremity functional recovery. 
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Introduction
Stroke is typically categorized as a neurological 

deficit of central nervous system due to lack of oxy-
gen supply to the brain. It includes cerebral infarction, 
intracerebral haemorrhage, and subarachnoid haem-
orrhage. 1

Stroke is one of the foremost reasons of death and 
disability in the world for people over 40 years of age.2 
Globally stroke is one of the most common causes of 
mortality and morbidity and the main cause of disabil-
ity, accounting for 11.13 % of total deaths.3 In India 
it is fourth leading causes of death and fifth leading 
cause of disability.4 The estimated adjusted prevalence 
rate of stroke in India ranges from 84-262/100, 000 in 
rural and 334-424/100, 000 in urban areas. 5

It induces multiple impairments among which up-
per limb is commonly affected due to infarct in left 
middle cerebral artery (MCA) which causes right sid-
ed hemiparesis and Broca’s aphasia. However, most 
stroke survivors regain independent ambulation, 
plentiful fails to improve functional usage of their ef-
fected upper limb. 6

Sensory and motor systems, visuo-spatial percep-
tion, cognitive deficits, language and communication 
disorders can be the major impairments of stroke. 7 

One of the most common problems for stroke sur-
vivors are impaired upper limb function. Only 5% of 
the survivors regain full functional recovery of upper 
limb, 20% with no functional recovery and the re-
maining survivors with recovery ranging from mod-
est to near complete even after rehabilitation. 8 Earlier 
studies have stated that the initial 3 months post stroke 
shows highest potential recovery in patients with mild 
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to moderate deficits in motor and language function, 
followed by minimal recovery  between 3 to 4 months 
and very negligible recovery after 4 months. 9 Earlier 
research has stated that the recovery of upper extrem-
ity functions is seldom easy when compared to lower 
extremity functions. However, in certain cases in spite 
of the complete paralysis, the stroke survivors may im-
prove considerably in their arm and hand functions. 10

Among the sequela of stroke, aphasia is a signifi-
cant impairment of stroke, affecting 21–38% of acute 
stroke patients which impacts the communication 
skills of the patients. It occurs more frequently in isch-
emic stroke than in hemorrhagic stroke. 11

Arm and hand functions are strongly linked with 
speech and language. They have common neural 
groundwork. 12There are neurophysiological evidenc-
es stating that lingual, phonetic and gestural com-
munication is correlated with upper extremity func-
tions.13 In a previous study, the authors stated that 
spoken language evolved from manual gestures. 14Ac-
cording to Harnish S et al there is a close association 
between speech and motor function and co-training 
speech and motor functions can produce more effi-
cient recovery. 15 However, a recent study concluded 
that there is no direct anatomical association between 
upper limb motor area and speech and language area.16 
According to the research, there are multiple cortical 
areas which receive information through various sen-
sory inputs. These heteromodal organizations inter-
fere between the sensory input and its motor output 
which can influence the recovery of speech and upper 
extremity functional return. 17

There is conflicting evidence in finding association 
among upper extremity functional return and recov-
ery of speech among acute stroke patients and hence 
there was a need to conduct this study. 

Methodology 
The observational study was carried out as per 

standard ethical protocol on twenty-eight acute stoke 
patients with supra-tentorial dominant hemisphere 
infarct, referred by the physician or neurologist to the 
department of Physiotherapy who were having upper 
limb deficits with functional limitations and speech 
disturbance were taken for the study. Exclusion cri-
teria included any musculoskeletal condition which 
might influence the upper extremity performance or 
any neurological condition other than stroke. Eligible 
and willing subjects after screening were explained the 

purpose of the study and demographic data also were 
collected. 

FMA-UE, WAB scale and WMFT scales were ad-
ministered by the tester on the eligible subjects within 
a week after stroke and follow up measurements were 
carried out post one month. 

FMA-UL contains components which include as-
sessment of variety of reflexes, grip, grasps, pinch, 
gross movements, co-ordination of movements, pas-
sive joint motion, sensations and joint pain. Total 
score of this scale is 126.18

WAB contains components which include audito-
ry verbal comprehension, repetitions, and naming and 
word finding. The scoring of this scale ranges from (0-
100). 19

WMFT contains time taken and its functional abil-
ity for the specific task of both upper extremity (af-
fected side and normal side). The scale consists of 21 
items. Initial 6 items involve timed functional tasks, 
items 7 and 14 are measures of strength, and the resid-
ual 9 items comprise of analysing movement quality 
when completing various tasks. 20 

Results 
A total of 28 stroke subjects were included in the 

study. Table 1 represent details about baseline demo-
graphic data which include 5 patients less than 40 
years of age, 15 patients in between 40-60 years of age 
and 8 patients of more than 60 years of age. Twen-
ty-one of the included subjects were male and seven 
were female. 

Table 1
Baseline demographic data

Characteristics Number (n) Percentage (%) 
Age Group 
(years) 

<40 5 17.85
40-60 15 53.57
>60 8 28.57

Gender Male 21 75

Female 7 25

As depicted in Table 2, a moderate positive correla-
tion was seen between strength component of WMFT 
and WAB change score, with Pearson’s correlation 
co- efficient of 0.45 and p value of <0.01.Change score 
of functional ability component of WMFT and WAB 
showed a moderate positive correlation, with r value 
and p value being 0.47 and 0.01 respectively. Time 
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component of WMFT and WAB change score was 
correlated which established a moderate correlation 
with r value of 0.49 and p value of < 0.01.When change 
score of FMA-UL and WAB was correlated, a weak 
positive correlation with r value of 0.25 and p value of 
0.19 was seen. 

Table 2
Correlation of WMFT, FMA-UL and WAB scale

Variables
WAB

r value p value

WMFT
Strength 0.45 0.0168*
Functional ability 0.47 0.01*
Time 0.49 0.007*

FMA- UL 0.25 0.19

Discussion: 
Considering that there are some common anatom-

ical networks in between upper limb functions and 
speech/language areas, it can be assumed that there 
is an association between upper extremity functional 
recovery and speech recovery among post stroke pa-
tients. 12 Literatures stated that speech is strictly related 
to upper extremity functions and both are controlled 
by the same structures. 15A recent study confirmed 
that aphasia shares a common existence with hand 
motor impairment in left hemisphere stroke patients. 
They also concluded that recovery of speech-language 
and motor domains follows a parallel path, despite of 
severity, supporting the common recovery hypothesis 
that similar brain recovery mechanisms are involved 
in speech-language and motor recovery post stroke. 
6 However, few other studies contradicted this state-
ment by concluding that there are no anatomical as-
sociation among arm functions and language. 16 The 
present study was done to find the association between 
recovery of language and upper extremity function in 
post stroke patients. 

FM- UE, WMFT and WAB scale, were taken as 
these are extensively used in stroke patients and psy-
chometric properties are well established. When the 
change score of FMA-UE, WMFT and WAB, one 
month post stroke was analysed, a moderate positive 
correlation was found in between WMFT and WAB. 
Strength component of WMFT was found to show 
better correlation with WAB as compared to func-
tional ability and time components. A weak correla-
tion was found in between FMA-UE and WAB indi-

cating that there is some association between upper 
extremity functional recovery and return of speech 
among post stroke patients. An ROC curve was drawn 
to compare the sensitivity and specificity of FMA-UE 
with respect to WAB. FMA-UE was proved to have a 
sensitivity of 73% and specificity of 74% with respect 
to upper extremity functional return and recovery of 
speech among post stroke patients. This indicates that 
out of 100 times, 73 times improvement in the WAB 
score will predict upper extremity functional recov-
ery and 74 times the FMA-UE scale will drop out the 
chances of predicting no recovery. 

When WMFT and WAB was analysed, moderate 
correlation was found between the two scales within 
one week and one month post stroke. This finding 
could be due to the fact that upper limb movements 
and speech are developed from adjoining areas of the 
brain and shares common anatomical network. 6, 14, 16 
Furthermore, this result permits a possibility that re-
covery of arm function and speech follows a parallel 
approach. 

The present study established a weak correlation 
between FMA-UE and WAB. The probable reason for 
such a finding is that the components of FMA-UE give 
more emphasis to proximal control of upper limb than 
hand functions, whereas WMFT scale concentrates 
more on hand functions than proximal control. 

Current study reveals that changes in the WAB 
score can predict the upper extremity functional re-
covery. The strength component of WMFT, based 
on the ROC curve, revealed a good association with 
WAB when compared to the rest of the components of 
WMFT and FMA-UE, indicating that return of speech 
function may accompany improvement in strength of 
hand function. 

Study limitations: 
As the scope of study did not include long term fol-

low up, the extent of recovery could not be established 
in this study. Study had few numbers of drop-outs (ap-
proximately 15% of included number of sample). 

Conclusion: 
This study showed that upper extremity function-

al recovery and return of speech is correlated among 
post stoke patients. 
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