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Abstract

Introduction: Stroke is often characterized by disturbances in balance and mobility among survivors. Detecting the effects of
lower-limb dominance on motor behavior, particularly during balance tasks, has proven difficult. It remains unclear whether
balance status and level of motor impairment are related to lower-limb dominance.

Objective: This study aimed to determine the association among balance, motor function, and lower-limb dominance in stroke
survivors.

Methods: A cross-sectional study was conducted among 121 stroke survivors recruited using convenience sampling from five
outpatient physiotherapy clinics in Lagos, Nigeria. The Waterloo Footedness Questionnaire-Revised (WFQ-R) was used to deter-
mine lower-limb dominance. Static and dynamic balance, as well as motor function, were assessed using the Static Balance Test
(SBT), Dynamic Gait Index (DGI), and Fugl-Meyer Assessment of Lower Extremity (FMA-LE), respectively. Data were analyzed
using Statistical Package for Social Sciences (SPSS) version 26. Descriptive statistics (mean, standard deviation, frequency, and
percentages) were used to summarize data. Chi-square test was used to determine the association between lower-limb domi-
nance and scores from the SBT, DGI, and FMA-LE.

Results: The mean age of participants was 54.6+11.78 years. Most participants (81%) had a stroke onset greater than 6 months,
while 93% had right lower-limb dominance. Over half (55.4%) had left-sided hemiplegia/hemiparesis. The mean scores were
DGI = 16.99 £ 2.91, FMA-LE = 23.49 4+ 2.97, and SBT = 14.26 + 1.83. There was a statistically significant association between
DGI scores and lower-limb dominance (y? = 3.89, p = 0.049).

Conclusion: Stroke survivors whose non-dominant lower limb was affected demonstrated similar levels of motor function com-
pared to those with dominant limb involvement. Although lower-limb dominance showed a significant association with dynamic
balance, it did not independently predict balance or motor function outcomes.
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Introduction

Stroke survivors are often left with neurological
and functional deficits, which impair their ability to
walk and affect their balance Roelofs et al., 2023.
Balance dysfunctions in stroke survivors are com-
mon and have significant impact on functional in-
dependence and overall recovery Vincent-Onabajo
et al., 2018. Stroke survivors present with abnor-

mal and delayed postural responses in the lower
extremity muscles during standing displacements,
as well as distorted proprioception Schroder, 2023.
They also demonstrate postural control problems
such as loss of anticipatory activation during vol-
untary movements, increased sway during quiet
standing, especially on the affected side, and de-
creased stability during weight shifting.
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Individuals recovering from stroke typically ex-
hibit uneven weight-bearing, favoring the stronger
leg, and demonstrate limited weight-shifting capac-
ity, particularly toward the affected side Choi, 2022.
This altered postural control is evident across vari-
ous balance domains, static, dynamic, and reactive,
and persists even in those with relatively high func-
tional mobility, including individuals capable of in-
dependent community ambulation Obembe et al,
2014. Cognitive-motor deficits, alongside impair-
ments in balance and gait, are key contributors to
limitations in functional independence and partici-
pation in daily activities. Poor postural stability re-
mains a major barrier to achieving optimal recov-
ery outcomes Lee & Lee, 2023. Additionally, stroke
survivors frequently experience a combination of
physical, emotional, and cognitive challenges that
hinder their ability to perform daily tasks, assume
meaningful social roles, and reintegrate into com-
munity life Shebl & Abd Elhameed, 2014.

The control of human balance is a complex pro-
cess that relies on the integration of visual, vestibu-
lar, and somatosensory inputs within the central
nervous system. It has been reported that approxi-
mately 83% of stroke survivors experience balance
impairment Li et al, 2019. One of the most com-
mon and widely recognized consequences of stroke
is motor impairment, which may be defined as a
loss or limitation of muscle control, movement, or
mobility Balasubramanian, 2015. There appears
to be a direct relationship between motor impair-
ment and functional ability; for instance, indepen-
dence in walking has been associated with lower-
limb strength Fujita et al.,, 2020.

The dominant limb can be defined based on
muscle strength, functional use, and personal pref-
erence, all of which may influence balance. Limb
dominance is typically determined by identifying
the leg an individual prefers and relies upon to per-
form functional activities, including maintaining
balance Greve et al,, 2007. Lower-limb dominance
(or lateral preference) may therefore affect func-
tional performance. Clinicians are often required to
make judgments regarding recovery status follow-
ing injury, frequently relying on strength and dy-
namic performance measures McGrath et al., 2016.
Despite increasing evidence on post-stroke balance
impairment, the influence of lower-limb dominance
on balance and motor recovery remains poorly un-

derstood, particularly in low-resource settings such
as Nigeria. Therefore, this study aimed to investi-
gate the relationship between limb dominance, bal-
ance, and motor function among stroke survivors.

Methods

Study Design and Setting

This study employed a cross-sectional design in-
volving 121 stroke survivors recruited using con-
venience sampling. Participants were receiving
outpatient physiotherapy care at selected tertiary
and secondary health facilities in Lagos State, Nige-
ria, including Lagos University Teaching Hospital
(LUTH), Idi-Araba; Lagos State University Teach-
ing Hospital (LASUTH), Ikeja; National Orthopaedic
Hospital, Igbobi; Federal Medical Centre (FMC),
Ebute Meta; and Isolo General Hospital, Isolo.

Sample Size Determination

The minimum sample size for the study was cal-
culated using the formula proposed by Cochran
(1977).

Eligibility Criteria

Stroke survivors aged 18 years and above who were
able to follow instructions and could walk with or
without support were included in the study. Par-
ticipants were excluded if they had severe cognitive

impairments or other medical conditions that could
independently affect balance.

Ethical Considerations

Ethical approval was obtained from the Health Re-
search and Ethics Committee of Lagos University
Teaching Hospital (LUTH), Idi-Araba. Written in-
formed consent was obtained from all participants
prior to their inclusion in the study. Participants
were informed about the objectives of the study and
assured of their right to withdraw at any stage with-
out any consequences.

Data Collection Procedure

Eligible participants were identified and recruited
consecutively. The study instruments were admin-
istered only to participants who met the inclusion
criteria. All assessments were conducted under
standardized conditions.
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Study Instruments

The following instruments were used for data col-
lection:

e Dynamic Gait Index (DGI): Used to assess
dynamic balance.

e Waterloo Footedness Questionnaire-
Revised (WFQ-R): Used to determine lower-
limb dominance.

e Static Balance Test (SBT): Used to assess
static balance.

e Fugl-Meyer Assessment-Lower Extremity
(FMA-LE): Used to evaluate motor function of
the lower extremities.

Data Analysis

Data were analyzed using the Statistical Package
for Social Sciences (SPSS) version 26. Descriptive
statistics, including mean, standard deviation, fre-
quency, and percentages, were used to summarize
the data. The association between lower-limb dom-
inance, balance, and motor function was assessed
using the Chi-square test. Logistic regression anal-
ysis was further conducted to determine whether
lower-limb dominance predicts balance and motor
function outcomes among stroke survivors.

Results

Participant Characteristics

A total of 121 stroke survivors receiving treatment
at physiotherapy outpatient units across selected
health facilities in Lagos State participated in this
study. These included two teaching hospitals, one
general hospital, one Federal Medical Centre, and
the National Orthopaedic Hospital, Igbobi.

Socio-demographic Characteristics

The mean age of the participants was 54.6 + 11.78
years, with the majority (32.2%) within the 51-
60 years age group. More than half of the partici-
pants were female (52.9%), and most were Chris-
tians (68.6%) and married (80.2%). In terms of ed-
ucational attainment, 66 (54.5%) participants had
tertiary education, while 35 (28.9%) were profes-
sionals in their respective fields (Table 1).

Clinical Characteristics

Sixty-seven (55.4%) participants had left-sided
hemiplegia/hemiparesis, and the majority (109;
90.1%) presented with ischemic stroke. Most par-
ticipants (98) had a stroke onset greater than 6
months prior to assessment. Hypertension alone
was the most common comorbidity (50.4%), while
21.5% of participants had both hypertension and
diabetes. Regarding limb dominance, 93% of par-
ticipants had right-sided dominance, while 7% had
left-sided dominance. Fifty-six (46.3%) partici-
pants had dominant-side affectation, whereas 65
(53.7%) had non-dominant side affectation (Ta-
ble 2).

Table 1: Socio-demographic Characteristics of
Participants (n = 121)

Variables Frequency (n) Percentage (%)

Age Group (years)

<30 4 3.3
31-40 14 11.6
41-50 23 19.0
51-60 39 32.2
61-70 31 25.6
=71 10 8.3
Total 121 100.0
Mean + SD 54.60 £ 11.78

Sex

Male 57 471
Female 64 52.9
Total 121 100.0
Religion

Christianity 83 68.6
Islam 36 29.8
Traditional 2 1.7
Total 121 100.0
Occupational

Status

Professional 35 28.9
Semiskilled 16 13.2
Skilled 21 17.4
Unemployed 28 23.1
Unskilled 21 17.4
Total 121 100.0

SD = Standard Deviation

Balance Status and Motor Function

The mean score for the Dynamic Gait Index (DGI)
was 16.99 + 2.91, with only 22% of participants
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classified as safe ambulators. A large proportion
of participants (108; 89%) had moderate impair-
ments in motor function based on the Fugl-Meyer
Assessment for Lower Extremity (FMA-LE), with a
mean score of 23.49 + 2.97. The mean score for the
Static Balance Test (SBT) was 14.26+1.83, and over
half of the participants (53%) demonstrated good
balance (Table 3).

Table 2: Clinical Characteristics of Participants
(n=121)

Variables Frequency (n) Percentage (%)

Stroke Onset

<3 months 1 0.8
3-6 months 22 18.2
>6 months 98 81.0
Total 121 100.0
Side of Affectation

Left 67 55.4
Right 54 44.6
Total 121 100.0
Type of Stroke

Haemorrhagic 12 9.9
Ischaemic 109 90.1
Total 121 100.0
Comorbidities

Diabetes 2 1.7
Epilepsy 6 5.0
Hypertension 61 50.4
Hypertension & 26 21.5
Diabetes

None 26 21.5
Total 121 100.0
Dominant Side

Affectation

Dominant 56 46.3
Non-dominant 65 53.7
Total 121 100.0

Association Between Balance, Motor Function,
and Lower Limb Dominance

Sixty-four participants demonstrated good static
balance, with an approximately equal distribution
between those with dominant and non-dominant
side affectation. There was no statistically signif-
icant association between lower-limb dominance
and static balance (p = 0.385).

Ninety-four participants were classified as be-
ing at high risk of falls based on their DGI scores;

among these, 55 (58.5%) had non-dominant side
affectation, while 39 (41.5%) had dominant side af-
fectation. A statistically significant association was
observed between lower-limb dominance and dy-
namic balance (p = 0.049) (Table 4).

Lower Limb Dominance as a Predictor of Out-
comes

Logistic regression analysis was conducted to de-
termine whether lower-limb dominance predicts
static balance, dynamic balance, and motor func-
tion. The dependent variables were entered into
the model, and results were interpreted using odds
ratios (OR) and corresponding p-values (Table 5).

Lower-limb dominance did not significantly
predict static balance (OR = 1.108, p = 0.865), dy-
namic balance (OR = 3.077, p = 0.400), or motor
function (OR = 2.222, p = 0.540).

Table 3: Balance Status and Motor Function of
Participants (n = 121)

Variables Frequency (n) Percentage (%)

Static Balance Test

(SBT, total = 20)

Good 64
Poor 57 47.1

Total 121 100.0
Mean + SD 14.26 + 1.83
Dynamic Gait

Index (DGI, total =

24)

High risk of fall 94

Low risk of fall 27 22.3

Total 121 100.0
Mean + SD 16.99 + 291
Fugl-Meyer

Assessment-

Lower Extremity

(FMA-LE, total =

34)

Mild impairment 13

Moderate 108

impairment
Total

Mean + SD

SBT = Static Balance Test; DGI = Dynamic Gait Index; FMA-LE
= Fugl-Meyer Assessment for Lower Extremity; SD = Standard
Deviation

529

77.7

10.7
89.3

121 100.0
23.49 + 2.97
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Table 4: Association Between Outcomes and Lower Limb Dominance (n = 121)

Variables Dominant Non-dominant Total x? df p-value
Static Balance Test (SBT)

Good 32 (50.0) 32 (50.0) 64 (100.0) 0.756 1 0.385

Poor 24 (42.1) 33 (57.9) 57 (100.0)

Total 56 (46.3) 65 (53.7) 121 (100.0)

Dynamic Gait Index (DGI)

High risk of fall 39 (41.5) 55 (58.5) 94 (100.0) 3.890 1 0.049*
Low risk of fall 17 (63.0) 10 (37.0) 27 (100.0)

Total 56 (46.3) 65 (53.7) 121 (100.0)

Fugl-Meyer Assessment-LE

Mild impairment 7 (53.8) 6 (46.2) 13 (100.0) 0335 1 0.563

Moderate impairment 49 (45.4) 59 (54.6) 108 (100.0)

Total 56 (46.3) 65 (53.7) 121 (100.0)

Values are presented as frequency (percentage). *Statistically significant at p < 0.05.

Table 5: Lower Limb Dominance as a Predictor of Static Balance, Dynamic Balance, and Motor Function

(n =121)
Dependent Variables Odds Ratio (OR) SEM p-value 95% CI (Lower) 95% CI (Upper)
SBT 1.108 0.732  0.865 0.210 3.707
DGI 3.077 1.330  0.400 0.224 42.199
FMA-LE 2.222 1.303  0.540 0.173 28.564

SBT = Static Balance Test; DGI = Dynamic Gait Index; FMA-LE = Fugl-Meyer Assessment for Lower Extremity; SEM = Standard
Error of Mean; CI = Confidence Interval; statistical significance setatp < 0.05.

Discussion

This study was conducted to determine the asso-
ciation among balance, motor function, and lower-
limb dominance, as well as to assess whether
lower-limb dominance could predict balance and
motor function status among stroke survivors.

The findings revealed a predominance of is-
chemic stroke among middle-aged participants.
This may be attributed to vascular risk factors
such as hypertension, diabetes, and hypercholes-
terolemia, which play significant roles in the de-
velopment of stroke. This observation aligns with
Howard et al., 2023, who reported that ischemic
stroke is the most common type and occurs pre-
dominantly among middle-aged individuals.

In this study, the majority of participants pre-
sented with left-sided hemiplegia or hemiparesis,
consistent with findings reported by Ali et al., 2020.
However, this contrasts with the report by Olawale
et al. (2019), who documented a higher incidence
of right-sided hemiplegia. Hypertension emerged

as the leading stroke-related comorbidity in the
current study, which is in agreement with findings
from Ostwald et al., 2006, who identified hyper-
tension as the most prevalent comorbidity among
stroke survivors. Similarly, Aslam et al., 2022 iden-
tified hypertension as the most frequent risk fac-
tor in their multicentric study on stroke in young
adults.

Most participants in this study were right lower-
limb dominant. Although there is no definitive ex-
planation for this predominance, limb dominance
is believed to arise from functional asymmetry of
the cerebral hemispheres, with most individuals ex-
hibiting left-hemispheric dominance. This finding
is consistent with Teo et al., 2018, who reported a
higher prevalence of right lower-limb dominance,
particularly among right-handed individuals. Their
study demonstrated that right-handed individuals
were significantly more likely to exhibit ipsilateral
lower-limb dominance compared to left-handed in-
dividuals, who showed less predictable patterns.
Similar observations have also been reported by Li
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et al., 2021. These findings suggest that individ-
uals with right-sided upper and lower-limb dom-
inance tend to demonstrate greater lateralization
than those with left-sided dominance.

The results of this study showed that the major-
ity of participants had good static balance. In this
context, good static balance was defined as a score
greater than 15 on the Static Balance Test. Partic-
ipants who scored above this threshold were able
to maintain their centre of gravity for up to 10 sec-
onds, consistent with findings reported by Picken-
brock et al., 2016. However, no significant associ-
ation was found between static balance and lower-
limb dominance. This finding is supported by Mc-
Grath et al,, 2016, who reported that lower-limb
dominance did not significantly influence postural
balance in healthy sedentary individuals.

The mean Dynamic Gait Index (DGI) score in-
dicated that most participants had relatively poor
dynamic balance. This finding is consistent with
previous studies reporting a high prevalence of gait
and balance impairments among stroke survivors
Borode et al., 2023. Interestingly, the majority of
participants with poor dynamic balance had their
non-dominant lower limb affected. Although a sta-
tistically significant association was found between
DGI scores and lower-limb dominance, lower-limb
dominance did not predict dynamic balance status.
This finding aligns with the results of a system-
atic review and meta-analysis by Schorderet et al,,
2021, which reported strong evidence that lower-
limb dominance does not influence balance. How-
ever, their study was limited to healthy individuals,
and the authors suggested that differences due to
limb dominance may be less evident among older
adults or individuals with impairments.

Regarding motor function, most participants
demonstrated moderate impairment, with a
greater proportion having their non-dominant
lower limb affected. There was no statistically sig-
nificant association between motor function and
lower-limb dominance, and limb dominance did
not predict motor function outcomes. This find-
ing is consistent with Menezes et al.,, 2016, who
reported that pre-stroke lower-limb dominance
did not significantly influence measures of impair-
ment or activity limitation among individuals with
chronic stroke. Participants with dominant limb
involvement showed similar levels of impairment
compared to those with non-dominant limb in-

volvement.

Conclusion

Based on the findings of this study, there was no
significant association between lower-limb dom-
inance and static balance. However, a signif-
icant association was observed between lower-
limb dominance and dynamic balance. Stroke sur-
vivors whose non-dominant lower limb was af-
fected demonstrated similar levels of motor func-
tion as those with dominant limb involvement.
Overall, lower-limb dominance did not predict bal-
ance status or motor function among stroke sur-
vivors.

Implications for Further Studies

Future research should further explore the role of
lower-limb dominance in balance training and neu-
rological rehabilitation interventions, particularly
in stroke populations within low-resource settings.

What is Known About This Topic

e Loss of lower-extremity muscle strength fol-
lowing stroke negatively affects dynamic bal-
ance.

e Lower-limb dominance does not significantly
influence single-leg postural balance.

e Functional mobility is often more impaired
when the dominant side is affected compared
to the non-dominant side.
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