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Abstract

Background: Home-based exercises (HBE) have been constantly used for the management of musculoskeletal
problems. Despite, adherence to HBE have been investigated widely, patients’ exercise performing accuracy
was not been considered.

Objective: The purpose of this study was to investigate HBE performing accuracy in patients with
musculoskeletal disorders.

Patients and Methods: A total of one-hundred fourteen patients allocated to the study (five groups; posture
(n=22), knee (n=21), shoulder (n=15), back (n=39) and neck (17)). All patients were instructed HBE therapy
including five different exercise according to his/her group by an experienced physiotherapist. After six weeks,
instructed exercises are requested to perform from patients. Five-point scale was used for assessing the exercise
accuracy performance. Also pain intensity was measured with visual analogue scale.

Results: There were no difference in performing accuracy scores of HBE among the groups (p>0.05). There
were significant differences among performing accuracy scores of the exercises in knee and shoulder group
(p<0.05). No significant difference was found in any group after six-week HBE program (p>0.05).

Conclusion: Our study exhibited that the performing accuracy of HBE in patients with musculoskeletal
problems was low to moderate. Regular auditing of exercises may reduce compensations and improving the
effect of HBE in patients with musculoskeletal disorders.
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1. INTRODUCTION

The home-based exercise (HBE) programs are
widely used as an efficient, cheap, non-invasive
and easily accessible part of musculoskeletal
rehabilitation. HBE programs aim to increase the
effectiveness of the treatment by applying the set
of exercises determined outside the clinic in
certain sets and repeats [1]. Besides, a careful and
attentive arranged HBE program significantly
reduces the recurrence rate [2]. On the other
hand, several factors such as follow-up
difficulties, faith to exercise, and suspense of
regularity and accuracy constitute hidden aspects
of HBE programs. Age, gender, occupation,
motivation, education level, intellectual status,
disability level and previous exercise experiences
influence adherence to HBE [3-6].
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There are several studies and reviews that
emphasize the benefits of home-based exercises
in musculoskeletal conditions [7-10]. Fransen et
al. indicated that HBE is significantly efficient in
reducing pain and improving physical functions
in knee osteoarthritis [8]. Another review about
subacromial impingement syndrome states that
HBE and corticosteroid injection are equally
effective in low grade shoulder pain [9].

Performing the exercises adequately and
properly as prescribed is an overlooked aspect of
unsupervised HBE programs. World Health
Organization defines the term adherence as “the
extent to which a person’s behaviour — taking
medication, following a diet, and/or executing
lifestyle changes, corresponds with agreed
recommendations from a health care provider”
[11]. To date, there are several studies
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investigating adherence to HBE, and poor
adherence was revealed as a major problem of
HBE. Unfortunately, the rate of adherence to
unsupervised HBE is known to be about 50% in
musculoskeletal rehabilitation programs [5, 6,
12-16]. This fact directly influences the real
success rate of HBE therapy [1].

On the other hand, adherence to HBE
rehabilitation is evaluated mostly with subjective
self-report scales [17]. Moreover, even if the
patients adhere to the number and frequency of
their exercises accurately, it is hard to be sure if
they perform their exercises adequately/properly
as instructed. There are few studies investigating
about the accuracy of performing the exercises
correctly [15]. Therefore, the aim of this study
was to investigate the performing accuracy of
HBE and further effectiveness of HBE
rehabilitation in patients with musculoskeletal
disorders.

Tablel. Diagnoses of the Participants

2. METHODS

This study was approved by Zonguldak Bilent
Ecevit University Clinical Researches Ethical
Committee (approval id number: 2018-106-
11/04). All patients was informed about the
details of the study and signed an informed
consent form.

2.1. Participants

One hundred and fourteen participants who
applied to the outpatient clinic of physiotherapy
and rehabilitation, and recommended HBE for
musculoskeletal problems were included to the
study. Five different groups were designed as
posture exercise group (n=22), knee exercise
group (n=21), shoulder exercise group (n=15),
back exercise group (n=39), and neck exercise
group (n=17). The diagnoses of the participants
were presented in Table 1.

Posture Group Knee Group Shoulder Group Back Group Neck Group
(n=22) (n=21) (n=15) (n=39) (n=17)
diagnosis | Myofacial pain Ostheoarthiritis Rorator cuff Low back pain Neck pain
syndrome (n=15) (n=17) syndrome (n=7) (n=25) (n=17)
Postural kyphosis | Patellofemoral-pain | Frozen shoulder Lomber -
(n=7) syndrome (n=4) (n=3) ostheoarthiritis
(n=14)
- - Supraspinatus - -
impingement
syndrome (n=5)
Inclusion criteria were, being age between 18- participants. Before  the instruction;

65, being literate, having a-full cooperation,
and being diverted to a HBE program for
posture, knee, shoulder, back, or neck
problems. Exclusion criteria were, any
neurological disorders, and receiving any HBE
therapy previously.

2.2. Home-Based Exercises

All participants were instructed a HBE program
according to his/her group by the same
experienced physiotherapist. For each group,
five different exercises were instructed to the

Appendix1. Home-Based Exercises of the groups

physiotherapist make a short conversation
about the benefits of HBE. Each exercise was
instructed briefly, then, demonstrated the by the
physiotherapist at first, and finally performed
by the patient. An adequate number of set and
repetitions was ordered to patient. HBE was
prescribed preferably in each day/week
frequency and a total of six weeks. Also an
explanatory and illustrative brochure about the
exercise program was given to the patient. The
details of the exercise program was described in
Appendix 1.

Exercise 1 Exercise 2 Exercise 3 Exercise 4 Exercise 5
Posture Group |Pectoral Scapular Elbow Lift Head retraction  |Shoulder rolls to
(n=22) stretching at wall|adduction with  |Behind the Back |(Chin Glides) back
corner shoulder
retraction
Knee Group |Quadriceps Knee adductors |[Straight leg raise|Hamstring Mini squat at wall
(n=21) isometric (with |isometric (with stretching (with a
towel) towel) bed sheet)
Shoulder Group |Wand exercises |Wand exercises |Wand exercises |Wand exercises |Wand exercises
(n=21) (flexion) (abduction) (extension in (extension with  |(combined
elbow straight) |elbow flexion)
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internal/external
rotation reciprocally)
Back Group |[Posterior pelvic |Pelvic lifting Cat and camel  |Back extension in |Hamstring stretching
(n=39) tilt (bridge exercise) |stretching prone lying with lumbar extensor
muscles stretching
(sit and reach)
Neck Group |Forward flexion |Side rotation Stretching in Shoulders raising [Head retraction (Chin
(n=17) and extension lateral flexion Glides)

2.3. Assessment of HBE Performing Accuracy

At the end of six weeks, a control appointment
date was given to the patients. Patients were
required to show and perform their exercises. A
five-point scale was used to determine the
performing accuracy score of the exercise (0= do
not remember exercise, 1=perform the exercise
irrelevantly, 2=perform the exercise partially but
compensate, 3=perform the exercise almost
precisely, 4=perform the exercise precisely). The
scores of each exercise were recorded, and the
score of the each group’s exercise program was
obtained by dividing the sum score of the
exercises by five. All the assessments were
accomplished by the same physiotherapist.

2.4.Pain Intensity

The pain intensity of the patients was measured
with visual analogue scale (VAS) before and
after six weeks HBE therapy.

2.5. Statistical Analysis

Data was evaluated using the Statistical Package
for Social Science 18 (SPSS Inc., Chicago, IL,
Table2. Demographic features of the participants

USA) program for Windows. The significance
level was set to p<0.05. Normality tests (visual
and analytical) showed that numerical data did
not distribute normally. Age, BMI, and
performing accuracy of the groups, and
performing accuracy of the exercises in each
group were compared using the Kruskal-Wallis
test. The Mann-Whitney U test with Bonferroni
correction was used with a presumption of
p=0.0005 for significant pairwise comparisons.
The Wilcoxon test was used to compare to
change in pain intensity of the groups between
baseline and six weeks. Chi-square test was used
to compare gender distribution among the
groups.

3. RESULTS

The demographic data were presented in Table 2.
Mean age of the posture group was significantly
lower compared to knee, back, and neck groups
(p<0.001). Also a significant difference was
found in body mass index of posture group
compared to other groups (p<0.001).

Posture Knee Group Shoulder Back Group | Neck Group
Group _ Group _ —
(n=22) (n=21) (n=15) (n=39) (n=17) p
X + SD X+ SD X+ SD X+SD X+ SD
Age (year) 29.13+9.68 | 47.14+18.22 | 40.80+15.43 | 42.15+13.90 | 41.05+12.27 0.001*
BMI (kg/m?) 22.22+1.76 | 26.01+3.08 | 26.60+2.04 | 26.75+1.79 | 27.44+2.29 <0.001**
Gender (f/m) 17/5 16/5 9/6 22/17 9/8 0.285

* Mean difference is significant when group posture-Knee, group posture-back, and group posture-neck were

compared

** Mean difference is significant when posture group was compared to other groups

Means and standard deviations of the performing
accuracy scores according to groups was shown
in Table 3. There were no difference in
performing accuracy scores of HBE among the

groups (p>0.05). The lowest mean of performing
accuracy score was determined in shoulder

group.

Table3. The Means of the Accuracy of Performing the Exercises of Each Group

Posture Knee Group Shoulder Back Group | Neck Group
Group _ Group _ -
(n=22) (n=21) (n=15) (n=39) (n=17) p
X + SD X+ SD X + SD X+SD X+ SD
Performing
accuracy means 3.29+0.56 2.95+0.67 2.85+0.77 3.02+0.76 3.12+0.78 0.354
(overall)

ARC Journal of Orthopedics

Page | 10



Accuracy of Performing Home-Based Exercises in Musculoskeletal Disorders: A Cross-Sectional Study

Means and standard deviations of each exercise’s
performing accuracy score were demonstrated in
Table 4. There were significant differences

among performing accuracy scores of the
exercises in knee and shoulder group (p<0.05).

Table4. The Means of the Accuracy of Performing Each Exercises of Each Group

Exercise 1 Exercise 2 Exercise 3 Exercise 4 Exercise 5 p
X+SD X+SD X+ SD X+ SD X+ SD
Posture Group 3.31+0.71 3.22+1.23 3.36+0.58 3.13+0.88 3.40+1.05 0.641
(n=22)
Knee Group 2.85+1.10 3.04+0.80 2.42+1.16 2.95+0.92 3.47+0.87 0.002*
(n=21)
Shoulder Group | 3.46+0.83 2.93+0.88 3.00+0.92 2.46+0.99 2.40+1.05 <0.001**
(n=21)
Back Group 2.94+0.97 2.94+0.99 3.02+1.08 3.28+1.02 2.89+1.20 0.237
(n=39)
Neck Group 3.35+1.16 3.05+1.02 3.00+1.36 2.88+1.21 3.15+1.22 0.452
(n=17)

* Mean difference is significant when exercise 3 - exercise 5 was compared in knee group

** Mean difference is significant when exercise 1 - exercise 4, and exercise 1 - exercise 5 was compared in

shoulder group

Results of pain intensity were shown in Table 5.
No significant difference was found in any group
after six-week HBE program (p>0.05).

Table5. Pain Intensity

VAS VAS (After p
(Baseling) | six-weeks)
X+ SD X+ SD
Posture | 3.31+0.71 | 2.40£1.82 0.055
Group
(n=22)
Knee | 2.85£1.10 | 3.86+2.20 0.158
Group
(n=21)
Shoulder | 3.46+0.83 | 4.06+1.89 0.527
Group
(n=21)
Back 2.94+0.97 | 3.92+2.13 0.066
Group
(n=39)
Neck | 3.35+1.16 | 4.12+2.02 0.195
Group
(n=17)

4. DISCUSSION

This cross-sectional study aimed to determine the
performing accuracy of HBE. Our results
revealed that patients performed most of their
home exercises with a compensation. The worse
performing accuracy were found in shoulder and
knee groups; in “straight leg raise”, “wand
exercises-extension with elbow flexion”, and
wand  exercises-combined internal/external
rotation reciprocally” exercises. The patients in
posture group performed the exercises better than
others. Finally, our results showed that six-week
HBE program was not effective in reducing the
pain in musculoskeletal problems.
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Home-based exercises for musculoskeletal
disorders have been assessed with the aspect of
adherence or compliance in several studies [3, 12,
18, 19], however, the literature was limited about
the performing accuracy of HBE to compare with
our results. Faber et al. investigated whether
healthy students perform shoulder abduction
home exercise correctly with an elastic band after
two weeks. They found that most of the
participants could not perform the exercise
correctly as instructed [15].

Home-based exercises are utilized in
physiotherapy outpatient clinics with a wide
spectrum for the management of musculoskeletal
problems [20-23]. Applying the exercise
correctly is crucial for providing adequate
benefit. There are several parameters that can
affect the exercise learning such as socio-cultural
status, faith to exercise, previous experiences,
complexity of the exercises and teaching
attitudes of the physiotherapists. Chan and Can
evaluated the patients’ HBE adherence level, and
they pointed that the time spent on instructing the
exercises to the patients was effective for the
adherence [12].

In order to perform an exercise adequately,
subjects should not compensate with an
irrelevant movement. To our results, performing
accuracy was lower in straight leg raise and wand
exercises. Straight leg raise exercise consists of
several stages (leg rise with quadriceps isometric
contraction and ankle dorsiflexion), and requires
more attention and muscle strength. Wand
exercises are usually prescribed to increase
shoulder range of motion, but they are prone to
compensated with trunk movements. Performing
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accuracy of posture group was better than other
groups. The posture group were younger than the
other groups, and posture exercises are easier to
learn and more simple according to the others.
These may explain the better performing
accuracy of posture group.

HBE are prescribed to increase the mobility,
restoring muscle strength, improve function and
also alleviating the pain [24, 25]. Our study
revealed that pain intensity remained similar after
six-week HBE. The therapeutic effect of HBE is
seem to be suspicious in pain management
according to this result.

This study has some limitations. Posture group
were younger than other groups, so this
difference might affect their performing
accuracy. Also, we did not evaluate whether the
participants performed their HBE regularly (set/
repetition/frequency) as prescribed.

5. CONCLUSION

In conclusion, this study exhibited that the
performing accuracy of HBE in patients with
musculoskeletal problems was low to moderate.
Most of the home exercises were performed with
some compensations. Posture exercises were
tended to have better performing accuracy. HBE
was seem to be ineffective in pain management.
Regular audit may be recommended for reducing
compensations and improving therapeutic effect
of HBE in patients with musculoskeletal
disorders.
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