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Abstract

Background and aim: Adequate grip strength is needed to execute various self-care activities. This study was

aimed to assess the influence of grip strength of the less-affected side of ischemic stroke survivors on performance of
self-care activities, and also to determine the reference values of less-affected grip strength needed for independent
performance of each of the self-care activities.

Methods: Seventy-three consenting patients with ischemic stroke participated in this cross-sectional study. Hand-
held dynamometer was used to measure grip strength of the less-affected hand, while functional independence
measure was used to evaluate self-care activities (eating, grooming, bathing, dressing of upper body, dressing of
lower body and toileting) as independent and dependent. Data was analyzed using inferential statistics of Pearson’s
correlation, binomial logistic regression, and receiver operating characteristics. Alpha level was set at p < 0.05.

Results: The mean hand grip strength, functional independence measure and trunk control test scores were 23.8 kg,
29.9 kg, and 68.2 kg respectively. Grip strength was significantly associated with independence in all of the self-care
activities (p < 0.05). Less-affected grip strength of 19.5 kg (sensitivity, 80.4%; specificity, 80.1%; area under curve, 0.85),
23.7 kg (sensitivity, 79%; specificity, 72.2%; area under curve, 0.79), 24.8 kg (sensitivity, 70.2%; specificity, 65.2%; area
under curve, 0.75), 24.7 kg (sensitivity, 82.1%; specificity, 80.1%; area under curve, 0.84), 23.7 kg (sensitivity, 80.1%;
specificity, 76.19%; area under curve, 0.84), and 19.9 kg (sensitivity, 76.9%; specificity, 76.2%; area under curve, 0.79) was
needed for independent performance in eating, grooming, bathing, dressing of upper body, dressing of lower body,
and toileting respectively.

Conclusion: The less-affected grip strength of patients with ischemic stroke influences their ability to independently
perform self-care activities. The reference values of less-affected grip strength in association with other stroke-related
characteristics may help clinicians to estimate independence in eating, grooming, bathing, dressing of upper body,
dressing of lower body, and toileting among patients with ischemic stroke.
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Introduction

Worldwide, stroke is the second leading cause of death
and third leading cause of disability [1]. According to
the current Global Burden of Disease data on stroke,
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million deaths and 116-4 million disability adjusted life
years due to stroke [2]. Globally, 70% of stroke cases and
87% of both stroke-related deaths and disability adjusted
life years (DALYs) occur in low- and middle-income
countries including Nigeria [3]. In Nigeria, the prevalence
of stroke among the general populace is 1.14 per 1000,
and is reportedly higher among men [4]. The 30-day case
fatality rate of stroke in Nigeria is reported to be 40% [4].

Approximately two-third of stroke survivors have
residual neurological deficits that persistently impair
function characterized by disorders of sensory, motor,
perceptive, cognitive, and language functions, as well as
mobility or functional disorders on the side of the body
opposite to the stroke region [5]. Many survivors still dis-
play muscular weakness and spasticity of the extremities,
imbalance, hypertonia, and dysesthesia leading to loss
of motor control [6] and impair optimum performance
of self-care activities by the stroke survivors [7]. There
is evidence that neuro-rehabilitation programs enhance
and help stroke survivors to some possible independence
in self-care activities [8]. Thus, stroke survivors are able
to perform in self-care activities like grooming, dress-
ing, and bathing by using the less-affected grip strength
[6, 9-13]. While the relationship between less-affected
grip strength and ability to carry out functional activities
among stroke survivors is apparent; however, it is more
anecdotal than empirical [9, 10, 14].

Many self-care activities require grip strength, as it is
necessary for manipulating, gripping, hooking, grasping
and holding of various surfaces and objects needed in
carrying out such functions [15]. However, less-affected
grip strength is a consistent representation of the senso-
rimotor, balance and strength of the extremity and total
body performance [14, 16]. The grip strength of the ipsi-
lateral side is reported to be affected as well in patients
with stroke [17-20], and emerging evidence suggest that
stroke survivors still present with upper limb impairment
of the less-affected side even years after stroke onset [20].
Specifically, a self-care activity or purposeful daily task as
little as drinking from a glass with the less-affected upper
extremity is known to display some movement deficits
when compared to the healthy individuals [18]. Unfor-
tunately, impairment of less-affected upper limb among
stroke survivors is often subtle and sometimes neglected
by clinicians during assessments [18]. Available studies
indicate that focusing only on the more-affected side is
counterproductive to the effectiveness of stroke evalua-
tion [18] and rehabilitation [21].

Consequent to the foregoing, focusing and reinforc-
ing on the adaptive means by which stroke survivors may
recover or maintain their independence in functional
abilities rather than focusing only on the impairments
during assessment and management have been stressed
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[22-25]. While the more-affected (contralateral) side or
limb should continue to be the main focus in stroke reha-
bilitation, the clinical community should consider and
integrate sensori-motor integrity and functions in the
less-affected upper limb to enhance optimum recovery
post-stroke and increases possibility of maximum inde-
pendence and function [17]. Therefore, the awareness
and assessment of the less-affected upper extremity of
stroke survivors is necessary to formulate effective reha-
bilitation strategies and programs [19].

Apart from less-affected grip strength, reports have
shown that factors not limited to trunk control [11], sen-
sori-motor function of the paretic limb [26], cognition
[27, 28], and balance [29, 30] are vital for performance
of self-care activities among stroke survivors. However,
it has been observed that assessment of these variables
are subjective, time consuming, and laborious to evalu-
ate and sometimes infeasible especially in a typical busy
stroke clinic [11]. For example, it takes approximately 20
min to complete the Berg balance scale (BBS), a known
index in the assessment of toileting independence among
patients with stroke [11, 31]. Meanwhile, ability to inde-
pendently perform self-care activities is essential to
self-esteem of stroke survivors [11]. To be functionally
dependent in these activities, places, physical, and psy-
chological strain on stroke survivors and their caregivers
[23]. Therefore, an assessment that could be completed
easily and quickly, and that is capable of providing objec-
tive data in estimating and classifying patients in self-
care performance is needed. Grip strength assessment is
quick, objective, reproducible, and easy to measure [11].
Thus, this study aimed to assess the relationship between
less-affected grip strength and performance of self-care
activities (eating, grooming, bathing, dressing of upper
body, dressing of lower body, and toileting) in patients
with ischemic stroke, and to determine the reference val-
ues of less-affected grip strength needed for independent
performance in each of eating, grooming, bathing, dress-
ing of upper body, dressing of lower body, and toileting
self-care activity.

Material and method

Participants

Participants in this cross-sectional study were patients
with unilateral ischemic stroke attending outpatient
Physiotherapy clinic of the Osun State University Teach-
ing Hospital, Osogbo, Nigeria from January 2021 to Sep-
tember 2021. Stroke survivors with non-stroke-related
musculoskeletal problems preventing them from self-
care activities, with severe cognitive impairment having
less than 10 score on Mini Mental State Examination, and
with history of recurrent stroke were excluded from the
study. The result of cranial computed tomography was
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used to confirm the diagnosis of ischemic stroke of all the
included participants. Sample size calculation using Eng’s
[32] sample size formula indicated that 62 participants
were required for this study. However, a total of 73 par-
ticipants were consecutively recruited.

Procedure and instrumentation

Ethical clearance was obtained from the Ethical Review
Committee of the Osun State University Teaching Hos-
pital, Osogbo, Nigeria (Ref: UTH/EC/2021/07/527). The
purpose of the research was explained to each partici-
pant and his/her written informed consent was obtained
before the commencement of the study. The stroke-
related and socio-demographic characteristics of the
participants (age, sex, height, weight, duration of stroke,
paretic side, handedness, employment, marital, and edu-
cational status) were obtained by a self-developed pro-
forma. Participants’ educational status was categorized
as none (no formal education), high (tertiary education)
and low (primary and secondary education) while their
monthly income was classified as low (< #30,000) and
high (> #30,000) using Nigerian minimum wage. Par-
ticipants with stroke onset that was up to 6 months or
greater than 6 months duration were classified as sub-
acute and chronic stroke survivors [33].

The CAMRY Digital Hand Dynamometer (MODEL:
EH101; Zhongshan Camry Electronic Co. Ltd., Zhong-
shan, China) was used to measure the less-affected grip
strength of the participants. The CAMRY Digital Hand
Dynamometer has been previously employed to assess
grip strength of stroke survivors [34]. The participants
were made to sit on a on a straight-backed armless chair
with their feet flat on the floor, elbow flexed at 90°, and
dynamometer was held by the testing hand in a neutral
grip without support in line with protocols of the Ameri-
can Society of Hand Therapists [34—36]. The mean value
of three trials, with 60 s rest between each trial, was
recorded in kilograms.

The level of self-care activities of the participants
was measured by the functional independence meas-
ure (FIM). The FIM was used to measure and grade
the self-care activities of the participants based on the
level of assistance they required. The FIM is an 18-item
(13 motor and 5 social-cognitive items) tool with score
ranges from 18 (total assistance in all areas of function)
to 126 (complete function in all areas). The motor sub-
scale of the instrument consists of self-care, sphincter,
transfer, and locomotion items. The FIM score ranges
from 1 (total assistance) to 7 (complete independence)
for each item. The FIM is well validated in assessing func-
tional independence among stroke survivors [37, 38]. The
first 6 items, i.e., self-care items (eating, grooming, bath-
ing, dressing of upper body, dressing of lower body and
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toileting), used in this study, were scored separately for
each activity (ranged from 1 (minimum) to maximum
(7) score), and the score of the total FIM self-care activi-
ties were summed up and ranged from 6 (minimum) to
42 (maximum). Furthermore, participants who scored
at least 6 points in any of these self-care items were cat-
egorized as independent in the performance of any of the
activities while participants who scored 5 points or lower
were categorized as dependent in those activities [11, 39].

The level of trunk control of the participants was eval-
uated by the trunk control test (TCT). The CTC meas-
ures participants’ ability to roll to weak side and strong
side, balance in sitting position on the edge of the bed
with the feet off the ground for at least 30 s, and to sit
up from lying down. Participants were scored 0 (if they
are unable to achieve these without assistance), 12 (if
they are able to do so using non-muscular help or in an
abnormal style, e.g., using arms to steady self when sit-
ting), and 25 (if they are able to complete task normally)
[40]. The minimum score is 0 while the maximum score
is 100 with high score indicating good trunk control. The
test has been reported to correlate with eventual walk-
ing ability of stroke survivors [40]. The measurements of
less-affected grip strength and functional status of the
participants were made by the independent authors to
eliminate bias.

Data analysis

Descriptive statistics of frequency, percentage, mean,
median and standard deviation was used to summarize
data obtained. Pearson correlation statistics was used to
determine the association of less-affected grip strength
with each of self-care activities scores (eating, grooming,
bathing, dress upper body, dress lower body, and toilet-
ing) and clinical variables. Independent ¢-test, chi-square
test, and Mann-Whitney U test were used to compare the
factors associated with dependence and independence in
self-care activities among the participants. A one-sample
t test was used to compare the less-affected grip strength
of the participants with the nominal values. Nominal val-
ues of grip strength among Nigerian adult population
obtained by Adedoyin et al. [41] were used for the one-
sample test analysis.

Binomial logistic regression analysis expressed in odds
ratio and 95% confidence interval was used to evalu-
ate the relationship between independence in self-care
activities and less-affected grip strength of the partici-
pants. Receiver operating characteristics (ROC) analy-
sis was performed to determine the cut-off values of the
less-affected grip strength needed for the performance
of each of the self-care activity using Index of Union (IU)
[42, 43]. Alpha level was set at p < 0.05. Data analysis was
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Table 1 General characteristics of the participants (N = 73)

Variable Mean (SD) Frequency Percentage

Socio-demographics
Age (years)
Gender (M/F)

Marital status (married/
single?)

59.8(10.3)
48/25
58/15

65.8/34.2

79.5/205
4/69

Employment (none/ 5.5/94.5

employed)
2/31/40
21/52

2.7/ 425/54.8
28.8/71.2

Education (none/low/high)

Income (low/high)
Physical characteristics

Weight (kg)

Height (m)

BMI (kgm‘z)

Dominant handedness (R/L)
Clinical characteristics
Time since stroke (months) 6.0 (22.0)P
Sub-acute 40
Chronic 33

40/33

29.9(11.9)
68.2(27.1)
238(99)

68.7 (9.1)
1.61(0.08)
26.6 (3.85)

68/5 93.2/6.8

54.8
452
Hemiplegic side (R/L) 54.8/45.2
FIM self-care score

TCT score

Less-affected grip Strength
(kg)

M Male, F female, R right, L left, BMI body mass index, FIM functional
independence measure, TCT trunk control test

?Included the unmarried, widowed, or separated
b Median (interquartile range)
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carried out using SPSS 21.0 version software (SPSS Inc.,
Chicago, IL, USA).

Results

The general characteristics of the participants are pre-
sented in Table 1. The mean age of the participants was
59.8 £ 10.3 years. Majority of the participants were male
(65.8%), married (79.5%) and had high income level
(71.2%). 68 (93.2%) of the participants were right handed
while 54.8% had right-side hemiplegia. The mean less-
affected grip strength and FIM self-care scores of the
participants were 23.8 £+ 9.9 kg and 29.9 & 11.9 (Table 1).
As shown in Fig. 1, the results of one-sample ¢ test indi-
cate that the less-affected grip strength of the stroke sur-
vivors was significantly lower by 6.3 kg (95% CI 3.9 to
8.6) than the normative value of a typical healthy adult
(23.8 kg vs. 30.1 kg; t = — 5.414; p < 0.001). The result
also show that the less-affected grip strength of the male
participants was significantly lower by 7.7 kg (95% CI, 5.2
to 10.4) when compared with normative value of male
population (27.4 kg vs. 35.2 kg; t = — 6.008; p < 0.001)
and that of female participant was significantly lower
by 8.0 kg (95% CI, 4.8 to 11.3) than the normative value
of healthy female (16. 9 kg vs. 24.9 kg; t = — 5.098; p <
0.001) (Fig. 1).

The correlation of less-affected grip strength with
the self-care activities and other clinical variables is
shown in Table 2. The Pearson product-moment corre-
lation coefficients show that less-affected grip strength
is significantly and moderately correlated with total
self-care score (r = 0.55; p < 0.001) and each of the
self-care activity including eating (r = 0.35; p = 0.002),

35.2

35
P<0.001

30.1

Less-affected grip strength (kg)
S

v

o

Total Men

M Stroke Survivors

standard deviation

40
P <0.001

P<0.001

24.9

Women

M Reference value

Fig. 1 Bar chart showing less-affected grip strength of stroke survivors compared to the reference of healthy adults. Data are shown in mean and
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Table 2 Association of less-affected grip strength with self-care
activities and clinical variables

Less-affected grip strength Correlation (r) P value
Age —003 0.827
Body mass —013 0.265
Total self-care score 0.55 0.001*
Eating 035 0.002*
Grooming 0.53 0.001*
Bathing 048 0.001%
Dress upper body 0.58 0.001*
Dress lower body 0.54 0.001%
Toileting 033 0.004*
Time since stroke 0.17 0.152
Trunk control 0.52 0.001*

" indicates significant correlation at p < 0.001

grooming (r = 0.53; p < 0.001), bathing (r = 0.48; p <
0.001), dressing of upper body (r = 0.58; p < 0.001),
dressing of lower body (r = 0.54; p < 0.001), and toilet-
ing (r = 0.33; p = 0.004). Also, the less-affected grip
strength is moderately correlated with trunk control
(r = 0.52; p < 0.001). However, there is no significant
correlation between the less-affected grip strength and
body mass, age, stroke duration (p > 0.05).

Table 3 shows that participants are mostly independ-
ent in eating (n = 54) compared to other self-care
activities while participants were mostly dependent
in bathing (» = 39). Group comparison show signifi-
cant higher scores for trunk control and less-affected
grip strength in the independent group compared to
dependent group in self-care activities (p < 0.05). Fur-
thermore, male participants were significantly more
independent in all self-care activities compared to
female participants (p < 0.05). However, there was no
significant difference for age, side affected, and time
since stroke between the independent and dependent
groups (p > 0.05).

By using the factors that were significantly associ-
ated with self-care activities in the bivariate analyses
(less-affected grip strength, trunk control, and gender)
as independent variables, the results of binomial logis-
tic regression analysis indicate that less-affected grip
strength significantly predicted independence in each
of eating (odd ratio 1.1 (1.0-1.2); p < 0.05), grooming
(odd ratio 1.1 (0.9-1.2); p < 0.05), bathing (odd ratio
1.1 (0.9-1.2); p< 0.05), dressing of upper body (odd
ratio 1.1 (1.0-1.3); p < 0.001), dressing of lower body
(odd ratio 1.2 (1.0-1.3); p < 0.001), and toileting (odd
ratio 1.1 (0.9-1.2); p < 0.05). Similarly, trunk function
significantly predicted independence performance of
all the self-care activities (p < 0.05). However, gender
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did not significantly predict independence in any of
the self-care activities (p > 0.05) (Table 4).

The results of receiver operating characteristics anal-
ysis providing the cut-off points for the less-affected
grip strength at which independence in each of the
self-care activities was differentiated from depend-
ence are presented in Table 5. The results indicate that
grip strength of 19.5 kg (sensitivity, 80.4%; specific-
ity, 80.1%; area under curve, 0.85), 23.7 kg (sensitivity,
79%; specificity, 72.2%; area under curve, 0.79), 24.8 kg
(sensitivity, 70.2%; specificity, 65.2%; area under curve,
0.75), 24.7 kg (sensitivity, 82.1%; specificity, 80.1%; area
under curve, 0.84), 23.7kg (sensitivity, 80.1%; specific-
ity, 76.1%; area under curve, 0.84), and 19.9 kg (sensi-
tivity, 76.9%; specificity, 76.2%; area under curve, 0.79)
is needed for the independent performance in eating,
grooming, bathing, dressing of upper body, dressing of
lower body, and toileting respectively.

Discussion

This study was primarily aimed to assess the relation-
ship between less-affected grip strength and perfor-
mance of self-care activities in patients with ischemic
stroke, and to determine the reference values of less-
affected grip strength needed for independent perfor-
mance of each of the self-care activity. In line with the
reports of previous researchers [9-11], the findings
of this study showed that less-affected grip strength
of patients with ischemic stroke is associated with the
ability to independently perform self-care activities. In
this study, the less-affected grip strength was associ-
ated with the functional independence measure (FIM)
total self-care score and each of eating, grooming, bath-
ing, dressing of upper body, dressing of lower body, and
toileting self-care activity, even after adjusting for other
significant factors.

The most plausible hypothesis adduced to the sig-
nificant relationship between less-affected grip strength
and activities of daily living among stroke survivors
is that whole body performance, which is necessary
for independence in daily activities, is associated with
less-affected grip strength [11]. Previously, it has been
reported that less-affected grip strength of stroke sur-
vivors conveniently predict the functional outcome in
stroke management [10], and that it represent the global
muscle strength of the ipsilateral side in patients with
stroke [14, 16]. Moreover, the significant relationship
between less-affected grip strength and self-care activi-
ties as obtained in this study can be further explained
by the essence of grip strength in performing func-
tional activities. Grip strength is needed to grasp, hold
or manipulate objects and surfaces for effective perfor-
mance of activities of daily living [15].
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Table 5 The receiver operating characteristics of less-affected grip strength in the performance of self-care activities

Variable Less-affected grip strength (cut- Sensitivity (%) Specificity (%) Area under curve (95% ClI)
off value) (kg)
Eating 19.5 804 80.1 0.85 (0.73-0.96)*
Grooming 23.7 79 722 0.79 (0.69-0.90)*
Bathing 24.8 70.2 65.2 0.75 (0.64-0.86)*
Dress upper body 24.7 82.1 80.1 0.84 (0.75-0.93)*
Dress Lower body 23.7 80.1 76.1 0.84 (0.75-0.93)*
Toileting 199 769 76.2 0.79 (0.67-0.91)*

Cl confidence interval, kg kilogram, % percentage

"indicates significance at p < 0.001

Contrary to the results of similar studies [9, 11], inde-
pendent performance of self-care activities was signifi-
cantly influenced by gender. Male stroke survivors were
more significantly independent in all of the self-care
activities investigated in this study than their female
counterparts. As there exist a significant positive asso-
ciation between less-affected grip strength and self-care
activities as reported in this study and aforementioned
studies, and men (even stroke survivors) generally have
higher grip strength than women, it is plausible for
male stroke survivors to be more independent in self-
care activities than their female counterparts. In this
study, the mean difference in grip strength of the female
stroke survivors from the healthy female population
was higher when compared with the mean difference of
the male stroke survivors to their healthy counterparts.
The reason for the difference in relationship between
gender and ability to perform self-care activities
obtained in this study and that of previous ones could
be attributed to differences in methodology, sample
population, and sample size. For instance, we recruited
only stroke survivors with ischemic stroke while the
aforementioned studies investigated both patients with
ischemic and hemorrhagic stroke. However, it should
be noted that the multivariate analysis showed that
gender was not an independent determinant in abil-
ity to perform self-care activities in this study. Further
studies investigating the influence of gender on ability
to independently perform basic activities of daily living
among stroke survivors may be warranted.

The results of this study indicated that the trunk
function of the stroke survivors is strongly related to
their ability to independently perform self-care activi-
ties. This relationship has been observed by the find-
ings of the previous studies [23, 31, 44, 45]. It has been
stated earlier that independent performance of toilet-
ing, for instance, requires good trunk control whether
in sitting or standing position, even though adequate
grip strength is still needed for the patients to be able

to manipulate the garments [23, 44]. Ability to inde-
pendently undertake basic activities of daily living by
stroke survivors, albeit strongly depend on good less-
affected grip strength, can possibly be compromised
in patients with poor trunk control [44]. The results of
the multivariate analysis showed that trunk control was
a significant predictor of independence in all self-care
activities investigated in this study. However, the sig-
nificant association between less-affected grip strength
and self-care activities was maintained even after
adjusted for trunk control of the stroke survivors. This
implies that the reference values of less-affected grip
strength for self-care activities derived in this study
are not compromised by the trunk control of the stroke
survivors and therefore possess wide applicability.
Stroke survivors move the trunk forwards, backwards,
left, and right when performing basic activities of daily
living [44] indicating the need for clinicians to consider
and pay more attention on the trunk functionality of
the stroke survivors during rehabilitation.

In this study, the calculated reference values of the less-
affected grip strength for the independent performance of
eating, grooming, bathing, dressing of upper body, dress-
ing of lower body, and toileting among stroke survivors
were 19.5 kg, 23.7 kg, 24.8 kg, 24.7 kg, 23.7 kg, and 19.9
kg respectively. These values can serve as benchmarks for
assessing or estimating the various self-care activities by
rehabilitation professionals. There is dearth of data by
which the estimated reference values of the less-affected
grip strength obtained in this study can be compared
with; however, the reference value for independent toilet-
ing reported in this study (19.9 kg) is comparable to the
3 points cut-off value on Stroke Impairment Assessment
Set (SIAS) Kisara et al. [11] obtained for toileting inde-
pendence. The 3 points on Stroke Impairment Assess-
ment Set is said to be equivalent to the grip strength of
25 kg and higher [46]. The difference in the values may
be attributed to the different assessment tools. We used
handheld dynamometer in this study while the Kisara
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et al. [11] employed SIAS in the measurement of the less-
affected grip strength of the stroke survivors.

The mean values of the receiver operating character-
istics (ROC) area under the curve obtained in this study
showed that the calculated reference values of the less-
affected grip strength are acceptable in estimating or
predicting independence in each of the self-care activi-
ties. The mean ROC area under curve in this study was
between 0.75 and 0.85. The area under curve of values
between 0.70 and 0.90 in receiver operating characteris-
tics is considered to be a good accuracy of any tests in
question [47]. The highest and lowest reference values
of less-affected grip strength were seen in bathing and
eating self-care activities. This observation revealed that
stroke survivors require more grip strength (24.8 kg) to
independently perform bathing than for any other self-
care activity while they require the lowest grip strength
(19.5 kg) to be independent in eating. Anecdotally, pro-
cess of bathing requires more manipulation and is more
difficult to perform thereby demands grater grip strength
compared to eating. Ordinarily, each self-care activity
involves different technique, maneuvering and exertion
to perform successfully and this may explain the reasons
for differences in reference values of less-affected grip
strength reported in this study.

The less-affected grip strength of the stroke survi-
vors in this study was significantly lower than the grip
strength of an average apparently healthy adult. It has
been reported by several authors that sarcopenia, which
is mostly expressed by decreased skeletal muscle index
and hand grip strength, is an attendant effect of stroke
[34, 48-50]. Even though aging is a significant factor in
developing sarcopenia, evidence has shown that sarco-
penia is more pronounced among stroke survivors when
compared with the age-matched healthy control [49,
50], and it has been reported that muscle mass or power
decrease at faster and greater rate in stroke survivors
than in healthy aging adults [51]. However, despite the
various effects of sarcopenia in stroke survivors includ-
ing reduction in independent performance of daily living,
only few studies are investigating this phenomenon [34].
Park et al. [34] in their study investigating the effect of
decreased skeletal muscle index and hand grip strength
on functional recovery in sub-acute ambulatory stroke
patients had recommended additional strengthening
exercises and nutritional support in stroke patients with
sarcopenia in order to reduce functional dependency.
Moreover, going by the evidence of stroke-related sarco-
penia in terms of reduced less-affected grip strength in
this study and others, attention should be placed on the
phenomenon by the clinicians to reduce or prevent its
attendant effect. This is more so as evidence has shown
that the decline in muscle mass of the less-affected
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side or upper limb among stroke survivors is reversible
through exercise [52].

The term ‘unaffected’ side or grip strength has been
observed to be misleading as the ipsilesional side or
upper limb is well affected among stroke survivors [9,
17] and this fact has made some researchers to come up
with alternative terms like ‘less affected; ‘slightly affected
side’ or ‘relatively unaffected side’ [9, 17]. The change in
terms was proposed by these authors in the hope that
clinicians may acknowledge that the ipsilateral side is
also impaired in stroke and as a result pay more atten-
tion to the ipsilateral side of the stroke survivors during
rehabilitation. Furthermore, the change in the nomen-
clature was muted to discourage clinicians from using
the ipsilateral side of the stroke survivors as a reference
for clinical improvement of the contralateral side or to
serve as a control [9, 17].

The main pathophysiological mechanisms adduced for
the deficits in the ipsilateral side or upper limb in stroke
provide some corticospinal pathways (approximately
10-15%) that run from cortex to the peripheral muscles
are also affected following stroke as they run uncrossed
through the spinal cord and thereby affect the function of
the ipsilateral upper limb [17, 53-56], and that infarction
of one cerebral hemisphere in stroke disturbs the neu-
ral processes or connections between the hemispheres
[54, 57] especially the primary motor and lateral premo-
tor cortex which are connected to both hemispheres by
corpus callosum in order to function as a single cortical
unit for voluntary movements [53-56]. This disturbance
in hemispheric connections are said to negatively affect
global task performance, execution of complex tasks and
impair the sensori-motor functions of the less-affected
side or upper limb of the stroke survivors [58-60].

The stroke-related sarcopenia appears more pro-
nounced among female stroke survivors than their male
counterparts in this study. The findings of this study
showed that the mean difference of less-affected grip
strength among female stroke survivors is higher than
that of the male survivors when compared with the nor-
mative grip strength of their respective gender. Since the
results of this study showed that the higher reduction of
less-affected grip strength among female stroke survivors
significantly led to decrease in their level of independ-
ence in self-care activities when compared to men, future
studies may be needed to compare stroke survivors to
sex-matched healthy control to investigate the effect of
stroke on muscle mass or strength in relation to gender.

The findings of this study may be limited by the use
of a relatively small sample size necessitating the need
for future studies with a larger sample size. The find-
ings of this study are also limited to stroke survivors
with ischemic infarction. Hemorrhagic stroke survivors
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may present with different relationship between less-
affected grip strength and self-care activities. Therefore,
further studies may be needed to investigate if the refer-
ence values of less-affected grip strength obtained in this
study are applicable to patients with hemorrhagic stroke.
However, it should be noted that previous studies found
no significant relationship between the less-affected grip
strength and self-care activities in terms of stroke type
[9-11]. We did not evaluate the effect of other stroke-
related characteristics, e.g., sensori-motor dysfunction
of the affected side, unilateral spatial neglect and apathy
which may serve as potential limitation to this study.
Meanwhile, as this is a cross-sectional study, causality
cannot be inferred between less-affected grip strength
and performance level in self-care activities.

Conclusion

The less-affected grip strength of patients with ischemic
stroke influences their ability to independently perform
self-care activities. The reference values of less-affected
grip strength in association with other stroke-related
characteristics may help clinicians to estimate independ-
ence in self-care activities among patients with ischemic
stroke.
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