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Effects of core muscles strengthening exercises with routine physical therapy
on trunk balance in stroke patients: A randomized controlled trial

Igra Nadeem?, Sara Khawar Butt2, Igra Mubeen3, Ayesha Razzag#

Abstract

Objective: To compare the effects of core muscle strengthening exercises with and without routine physical therapy
on trunk balance in chronic stroke patients.

Method: The randomised controlled trial was conducted at Mubarak Medical Complex, Sargodha, Pakistan, from
October 28, 2021, to April 28, 2022, and comprised patients of either gender with chronic stroke aged 40-60 years.
The subjects were randomised using the lottery method into group A that was managed with routine physical therapy,
and group B which was further managed with core strengthening exercises. The intervention comprised 4 sessions
per week for 8 weeks. Outcome was measured using Trunk Impairment Scale and Time Up and Go test. Data was
collected at baseline, week 4 and post-intervention. Data was analysed using SPSS 23.

Results: Of the 80 individuals screened, 74(92.5%) were included. There were 37(50%) patients in group A; 30(81%)
males and 7(19%) females with mean age 56.73+2.37 years. The remaining 37(50%) patients were in group B; 27(73%)
males and 10(27%) females with mean age 55.65+2.88 years. Trunk balance and functional mobility improved
significantly post-intervention in both groups (p<0.05), but group B values were significantly better compared to
group A values (p<0.05).

Conclusion: Core muscle strengthening exercises combined with routine physical therapy were found to be more
effective compared to routine physical therapy alone in chronic stroke patients for improving trunk balance and

functional mobility.
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Introduction

Stroke is a common reason of disability and a leading cause
of mortality globally.! Stroke is the second leading cause
of mortality in adults aged 60 years, and the 5th most
common cause of death for those aged 15-59 years across
the world.2

Stroke, also known as a cerebral vascular accident, is a
neurological disorder and a major global health issue.3
Hypertension, cardiovascular disease, diabetes mellitus,
arterial disease, cigarette smoking, alcoholism, high serum
cholesterol levels, obesity, a sedentary lifestyle, stress and
several other variables are major risk factors for stroke.
Spasticity, weakness and loss of equilibrium on the affected
side are common symptoms of stroke, resulting in an
inability to maintain balance and postural alignment.4
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Following a stroke, there is a significant correlation
between assessments of balance, gait, and functional
capacity and boot performance. Despite data supporting
the significance of boot performance after stroke, lower
muscle strengthening is frequently overlooked, and weak
limbs are the main focus of most reported investigations.>

In stroke, a blood clot in an artery restricts blood flow,
damaging the central nervous system (CNS), resulting in
impaired balance, sensory and motor functions and speech
as well as in cognitive deficit.6 More than 80% of subjects
who have suffered first onset of stroke tend to have balance
disability.” There is strong relationship between trunk
performance and measurement of balance, gait and
functional mobility after a stroke.2

Studies have reported the effectiveness of core
strengthening exercise programme on trunk balance in
different patient populations, like Parkinson’s patients and
elderly fallers with mild cognitive impairment.8 A study
showed the effectiveness of core stability exercises and
treadmill training on balance of children suffering from
Down syndrome.® Furthermore, a study reported the
effectiveness of core exercises on abdominal muscle
thickness and gait when combined with selective
abdominal muscle activation in acute or subacute stroke.!0
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The current study was planned to investigate the effects of
core muscle strengthening exercises (CSEs) with routine
physical therapy (RPT) on trunk balance and functional
mobility in chronic stroke patients.

Patients and Methods

The single-blind randomised controlled trial (RCT) was
conducted at Mubarak Medical Complex, Sargodha,
Pakistan, from October 28, 2021, to April 28, 2022. After
approval from the ethics review board of the University of
Lahore, Lahore, Pakistan, the sample size was calculated
using Epi tool'" with 5% level of significance and 95%
power of the test In the light of literature while employing
the formula:12

(Zy-p + Zy_0y,)? + (6F +63)

(1, )e

n

The sample was raised using simple random sampling
technique. Those included were patients of either gender
aged 40-60years who had had ischaemic or chronic stroke
at least 6 months previously and were medically stable who
could understand and follow simple verbal instructions.
They were subjected to evaluation with mini mental state
examination (MMSE)) and those with score >24 were
included.’3 Those excluded were patients with severe
aphasia, neglect of paretic limb, severe spasticity, assessed
as Modified Ashworth Scale (MAS) score >3, as well as visual
and sensory deficit were excluded.!3

After taking informed consent, the subjects were
randomised using the lottery method into two groups.
Subjects in group A received RPT, while Group B received
CSE in addition to RPT.

RPT in both groups comprised stretching, passive
mobilisation, range of motion (ROM) exercises of paretic
limb, walking between parallel bars, occupational therapy
and nursing care. One session lasted 30 minutes. CSE
comprised 7-10 repetitions and each step was maintained
for 6-10 seconds with adequate rest interval. One session
last 15-20 minutes. CSE were performed in 3 steps,
according to level of difficulty. Step | included trunk
bracing, segmental rotation and bridging exercise. Step I
included dead bug, hamstring curls and crossed extension.
Step Il included Side Bridge, bird dog and belly blaster
exercises. Step | exercises were performed in 1-2 weeks of
treatment, step Il in 3-5 weeks and step Ill in 6-8 weeks. The
intervention lasted 4 sessions per week for 8 weeks. A
professional physical therapist conducted all the treatment
sessions.

Data was collected using the Trunk Impairment Scale (TIS)4
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and Time-Up-and-Go (TUG) test's at baseline, at week 4
and post-intervention. The assessor was blinded to group
randomisation.

TIS is a reliable tool for measuring trunk balance with intra
class correlation (ICC) coefficient for test-retest reliability
being r=0.96 and inter-rater reliability r=0.99. The total
score ranges 0-23, assessing static and dynamic sitting
balance and coordination. TUG test is a valid and reliable
tool for assessing functional mobility. Those completing it
in <10 seconds are considered normal, while those taking
>10 seconds are considered at the risk of falling.

Data was analysed using SPSS 23. Data was expressed
frequencies and percentages, or as meanzstandard
deviation, as appropriate. Normality of data was assessed
using Kolmogorov Smirnov and Shapiro-Wilk tests, and
data was found to be non-parametric. To compare the
difference of outcome variables between the groups, Man
Whitney U test was used. Friedman test was applied for
non- parametric data to analyse intragroup outcomes.
P<0.05 was considered significant.

Results

Of the 80 individuals screened, 74(92.5%) were included
(Figure). There were 37(50%) patients in group A; 30(81%)
males and 7(19%) females with mean age 56.73+2.37 years.
The remaining 37(50%) patients were in group B; 27(73%)
males and 10(27%) females with mean age 55.65+2.88
years. In group A, 10(27%) patients had right-side
involvement and 27(73%) had left-side involvement, while
in group B, the corresponding values were 8(21.6%) and
29(78.4%).

| Assessed for eligibility (n=80 |

Excluded (n=06)

« Not meeting inclusion criteria (n=2)
« Declined to participate (n=2)

« Other reasons (n=2)

>

Y

( Randomized (74) )

( Alocation )

Allocated to intervention (n=37) Allocated to intervention (n=37)
- Received allocated intervention (n=37) - Received allocated intervention (n=37)
- Did not receive allocated intervention (n=0) | [ Did not receive allocated intervention(n=0)

+ (___ Follow-Upafter 4thand 8thweek ) +

Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0 Discontinued intervention (n=0

* ( Analysis ) *
Analysed (n=37) Analysed (n=37)
« Excluded from analysis (n=0) « Excluded from analysis (n=0)

Figure: Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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Table-1: Intragroup comparison of trunk balance score.

Group MeanRank  Mean+SD DF  p-value
Control Group (A)
Trunk Balance at Baseline 1.00 6.48+0.76 2 <0.01
Trunk Balance at 4th week 2.00 9.43+0.55
Trunk Balance at 8th week 3.00 16.64+0.78
Experimental Group (B)
Trunk Balance at Baseline 1.00 6.48+0.55 2 <0.01
Trunk Balance at 4th week 2.00 12.45+0.55
Trunk Balance at 8th week 3.00 18.89 +0.80

SD: Standard Deviation

850

in improving trunk stability and dynamic balance.8

Another systematic review comprising 14 studies
supported the evidence that CSEs alone or combined with
other therapies produced better results compared to
conventional treatment.19

The current study has limitations, including a small sample
size and a single-centre data. There were difficulties in
terms of transportation of patients, and there was a general
lack of interest on the part of the patients in terms of
performing the exercise as directed due to low morale in

Table-2: Intergroup comparison of trunk balance score.

Group Mean+SD  Mean Rank p-value
Trunk balance score at Baseline
Control Group (A) 6.48+0.76 31.77 <0.92
Experiment Group (B 6.48+0.55 31.23
Trunk balance score at 4th week
Control Group (A) 9.4340.55 19.01 <0.01
Experiment Group (B 12.45+0.55 55.99
Trunk balance score at 8th week
Control Group (A) 16.64+0.78 20.09 <0.01
Experiment Group (B 18.89+0.80 5491

SD: Standard Deviation

Baseline trunk balance scores of the groups were not
significantly different (p=0.92). Trunk balance improved
significantly post-intervention in both groups (Table 1), but
group B values were significantly better compared to group
A values (Table 2).

Functional mobility score at baseline was 33.1081+0.90627
in group A and 33.5676+1.51915 in group B (p=0.92). Post-
intervention scores were 10.2703+0.45023 in group A and
7.5946+0.45023 in group B (p<0.001). Functional mobility
scores improved significantly post-intervention in both
groups, but group B values were significantly better
compared to group A values (p<0.05).

Discussion

The comparative study showed that RPT with CSEs was
more effective in improving trunk balance and functional
mobility than RPT alone. An RCT comprising sub-acute
stroke patients,’3 another RCT comprising elderly fallers
with mild cognitive impairment® and a study comprising
Parkinson'’s patients reported similar findings in favour of
CSEs.16

A study concluded that trunk stabilisation exercise
programme was beneficial in improving balance and
mobility when combined with selective abdominal
muscles activation.!”” These results correlate with the
present findings.

A systematic review comprising 11 RCTs also concluded
that addition of core training was expeditiously beneficial
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the face of the chronic phase of stroke.

Conclusion

CSEs combined with RPT were more effective compared to
RPT alone in improving trunk balance and functional
mobility of chronic stroke patients.
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