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ABSTRACT

Background: Poor scapular muscular strength and scapular dyskinesis are the causes of
scapular discomfort.

Objective: The aim of this study was to assess the normative values of isometric scapular
muscle strength and examine the impact of body mass index (BMI), age, weight, height, and
gender on scapular strength.

Method and Materials: A portable dynamometer was used to test the isometric scapular
muscular strength of the adult volunteers. A multivariate analysis was conducted to examine
the impact of age, weight, height, gender, and BMI on scapular muscular strength, and
normative strength values were determined.

Results: For both genders, normative ranges were discovered, which would serve as a guide
in the risk assessments of muscle weakness and strength. Compared to females, men are less
likely to experience strength and weakness. Scapular muscular strength was favorably
correlated with both age and weight. Muscle strength is not influenced by height or BMI.
Conclusions: This study will offer the basic framework for the normative ranges of scapular
muscle strength in the adult population, assisting in the prevention, maintenance, and treatment
of scapular muscle weakness. The clinician will be able to compare the muscle strength of
various age groups using this standard.

Keywords: Scapular pain, muscle strength, scapular dyskinesis, isometric strength, normative
ranges, handheld dynamometer.

INTRODUCTION
Scapular pain is a complicated significant
musculoskeletal disorder that impairs a

brought on by scapular dyskinesis (SD),
weak scapular muscle strength, acute
discomfort, chronic musculoskeletal

person's daily activities and general health.
Around the world, 61% of people suffer from
this illness.™M It is the second known health
problem among adults, and the prevalence of
it is steadily rising these days. It is primarily

conditions, and poor posture.>3! In addition
to supporting the neck and shoulder
biomechanically  and physiologically,
scapular musculature has a special role in
stabilizing and regulating scapular function.
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These muscles are responsible for a variety
of scapular movements and are linked to the
biomechanical, morphological, and
physiological functions of the neck, scapular,
and shoulder.*! Shoulder pain, scapular
pain, neck pain, impaired physical
performance, loss of muscle mass, and a
decline in regenerative qualities are among
the musculoskeletal and physiological
diseases that are more likely to occur when
scapular muscular strength is diminished or
activated abnormally. In order to treat SD,
lower the risk of discomfort, correct posture,
and treat other musculoskeletal disorders, it
is beneficial to strengthen these muscles. %!
The biomechanical, morphological, and
physiological functions of the scapular, neck,
and shoulder depend on the strength of the
scapular muscles.’!l” In order to assess
progress, design exercise regimens, assess
pain risk, treat musculoskeletal disorders,
and compare muscular strength across age

and gender groups, strength is a crucial factor
in rehabilitation.’®! Previous studies have
demonstrated normative values for scapular
muscular strength, but they were limited to
particular age groups and sample sizes.1% A
small number of them have not demonstrated
how weight and BMI, two significant factors
that may influence muscle strength, affect
it.Y] The testing location and procedures can
have an impact on variations in strength
values. disparity in strength.

Few studies have measured the strength of a
small number of muscles and restricted
anatomical  scapular movements.[®1112]
Using a handheld dynamometer (HHD), an
expensive device (Figure 1) that gives the
clinician a basis to evaluate muscle force
generation (as a measure of strength), many
authors have tabulated scapular muscle
strength ranges. This has demonstrated that
HDD is a valid and reliable tool for
measuring scapular muscle strength.[®1012.31

(Figure 1: Handheld dynamometer HHD)

Purpose of the study

The purpose of this study was to determine
the normative values of isometric scapular
muscle strength in the adult population
(across various age decades) using HHD.

Aims and objectives of study

1. To provide the fundamental framework
for the normative ranges of scapular
muscle strength in the adult population,
which is necessary to prevent, maintain,
and cure scapular muscular weakness.

2. It will provide a baseline against which
the physician can compare the muscle
strength of different age groups. Future
research efforts and theoretical and
clinical investigations will be able to
refer to this research.

3. To examine the effects of age, weight,
gender, and BMI on scapular muscle
strength.

Significance of the study
The economic burden of scapular pain is
remarkable and includes treatment costs,
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reduced productivity and problems in
activities of daily living. Prolonged duration
of scapular pain affects the scapular region
and hence causes scapular dyskinesia and
chronic scapular pain. They lead to poor
body posture as a result of which the scapular
and upper thoracic spine lose their naturally
occurring  curvatures. Excessive upper
thoracic and scapular postural imbalance
causes weak muscle strength, disability and
functional limitations.

With the help of this study, we will be able to
know the normal reference ranges of scapular
muscle strength that will help to diagnose,
prevent and cure various musculoskeletal
conditions associated with the scapula.

METHODS AND MATERIALS

In this observational research study, a total of
1,200 subjects were collected from
September 23, 2023, to February 24,2024
through camps which were conducted at the
Physiotherapy Department of the ILT.S.
Institute of Health and Allied Sciences,
Ghaziabad. The approval ID number
approved by the local ethical committee,
I.T.S. Institute of Health and Allied Sciences,
Ghaziabad, India was  1IEC/2021-
2023/PHYSIO/031. Inclusion  criteria
gender, age, and pain-free scapula region
were followed for the subject’s selection.* '~
1012131 And exclusion criteria related to disc
pathology, pregnancy, cancer, spinal and
cervical surgery, Pott's spine, any scapula
pathology, inflammatory and rheumatoid
conditions, muscular and connective tissue
disorders was considered.[’: 9101314151 The
subject were explained about the testing
postures, duration to complete the procedure
(30 minutes), and procedures to ensure a
smooth completion of this study. Age groups
(as 21-30, 31-40, and 41-50 years old) were
used to categorize the subjects, and each one
completed an informed consent form before
the procedure began.[**5 Weight and height
was measured with the help of a weighing

machine and a stadiometer. Additionally the
anthropometric parameters were recorded
which included the name, age, gender,
dominant hand, occupation, phone number,
residence, history of pain, difficulty with
activities of daily living, medical and
surgical history. Two non-elastic straps were
used to keep the subjects stable and to
prevent any compensating movements by
their other body parts while they were
positioned on the treatment table and
performing the test.'*-16] A calibrated Micro
FET HDD device was used to measure the

maximum isometric contraction of the
scapular muscles (rhomboids, serratus
anterior, middle trapezius, and lower

trapezius) in various directions.>"-24

The mean of the three consecutive values
was used to determine the subject's scapular
muscular isometric strength, which was then
used for normative data and analysis. A few
studies that show the effects of normalizing
muscle strength using anthropometric
parameters have found that body weight was
an effective parameter for muscle
strength.[!7?223]  Comparisons of muscle
strength within and between genders were
normalized to kilogrammes of body weight
(Newton of force/kg of body weight) and
further the relationship between scapular
muscle strength and BMI, weight, age,
height, and gender was analysed.

Position used to measure the strength of
each scapular muscle:

Upper Trapezius: The subject was seated in
a chair with the testing shoulder girdle in the
middle of the elevation range, both hands
resting on the thighs and upright spine. The
subject was instructed to perform a shoulder
shrug superiorly for three seconds while
maintaining an elbow extension against
resistance (Figure 2). The therapist stood at
the testing side, placed the HDD on the

acromion process, and applied force directed
inferiorly [7,9-13,15,21,24,25]
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(Figure 2: Testing position for upper trapezius muscle)

Middle Trapezius: The subject was
positioned prone on the examination table,
with the humerus laterally rotated and the
testing shoulder abducted to a 90° angle. The
patient's face was turned to the opposite side.
To stop any compensating body movement,
a Velcro strap was fastened to the trunk and
elbow of the non-testing arm. Placing HHD
on the scapular spine, the therapist stands on
the same side as the subject's testing arm.

This distance represents around two-thirds of
the distance between the posterolateral angle
of the acromion process and the root of the
spine. The subject was instructed to apply an
isometric force against the HDD for three
seconds while the therapist maintained the
contralateral hip and provided anterolateral

force in line with the humerus (Figure 3).6.7-
13,15,21-24,25]

(Figure 3: Testing position for middle trapezius muscle)
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Lower Trapezius: The subject was lying
prone on the examination table, with the non-
testing arm to the side and the face turned to
the opposite side, and the testing arm
between 120° and 140° of flexion with the
thumb up. To stop any compensating body
movement, a Velcro strap was fastened to the
trunk and elbow of the non-testing arm. The

S O ¥

subject was asked to perform an isometric
force against HDD for three seconds (Figure
4) while the therapist stood at the same side
of the testing arm of the subject, placing
HHD on the posterolateral corner of the
acromion process with one hand and
stabilising the contralateral hip at the same
time with the other hand.[6.7:9-1315212425]

(Figure 4: Testing position for lower trapezius muscle)

Rhomboids muscle: The subject was in a
prone position, laying on the examination
table with his face turned to the other side and
the testing hand on the small of his back and
the non-testing arm on the side. To stop any
compensating body movement, a Velcro
strap was fastened to the trunk and elbow of
the non-testing arm. The subject was asked to

perform an isometric force against the HDD
for three seconds (Figure 5) while the
therapist stood at the testing side, placing the
HDD over the humerus halfway between the
lateral epicondyle and the acromion process
with  one hand and stabilising the
contralateral scapula with the other.[11-132125]

(Figure 5: Testing position for rhomboids muscle)
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Serratus anterior: The patient was lying
supine on the examination table, with the
non-testing arm at the side and the testing
arm in a 90° forward flexion with the palm
facing the ceiling. To stop any compensating
body movement, a Velcro strap was fastened
to the trunk and elbow of the non-testing arm.

STATISTICAL ANALYSIS

SPSS software was used to analyze the
results along with the 95% confidence
interval (Cl) system which was further used
to determine the mean and standard deviation
(SD) for the anthropometric parameters. The
strength normalization method was then
applied to each muscle group, considering
age (21-30, 31-40, 41-50 years), gender,
BMI, height, and weight and hence
categorizes strength by body weight (N/kg).
The relationship between age, gender, BMI,
height, weight, and muscle strength was
evaluated by Pearson's correlation method
whereas comparison of muscle strength

(Figure 6: Testing position for serratus anterior muscle)

The subject is asked to perform an isometric
force against the HDD by protecting
movement with extended elbow (Figure 6).
The therapist stands at the testing side and
places the HDD on the subject's palm of
hand. The therapist then applies force
towards the table.[8:911,13.15.20-22,24]

between age groups and genders was
determined by using the t test.

RESULT

The mean and SD of the subject's
demographic along with the normalized
muscle strength stratified by age (Table 1),
BMI (Table 2), height (Table 3), weight
(Table 4) for both genders. Each table shows
as the age increases the scapular muscle
strength decreases in both genders. But males
(M) always have higher strength than
females (F) in each age decade. Furthermore,
Table 5 demonstrates the correlation between
the all parameters and hence proved that
there is a significant correlation between
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muscle strength, age, gender and weight, poor correlation between BMI, height and
which implies that as weight and age  scapular muscle strength which shows there
increases so the muscle strength changes And is no impact of BMI and height on strength.

Table 1. Mean and SD for Normalized muscle strength (N/kg) and demographic data based onage groups
along with gender

Overall Sample 21-30 years 31-40 years 41-50 years
Total | F M p F M F M F M p
n=12 | (n=60 | (n=60 | value | (n=20 | (n=20 | (n=20 | (=20 | (n=20 | (n=20 | value
00 0) 0) 0) 0) 0) 0) 0) 0)
Age | Mea | 35,55 | 35.68 | 3541 | 0.58 | 25.85 | 25.25 | 3591 | 35.79 | 45.29 | 45.21 | <0.0
n 01
SD | 855 |845 8.65 2.95 2.74 2.80 2.90 2.86 3.00
Heig | Mea | 163.6 | 157.7 | 169.4 | <0.0 | 157.3 | 169.1 | 157.9 | 170.0 | 158.0 | 169.1 | 0.49
ht n 0 6 4 01 5 5 0 4 3 1
(cm) | SD |8.64 | 6.46 6.28 5.82 6.86 7.55 5.80 5.89 6.12
Weig | Mea | 71.52 | 70.75 | 72.30 | <0.0 | 68.47 | 71.44 | 71.15 | 73.42 | 72.63 | 72.03 | <0.0
ht n 01 01
(kg) |SD | 635 |6.85 5.71 7.27 5.09 6.63 6.34 5.93 5.46
BMI | Mea | 26.86 | 28.49 | 25.23 | <0.0 | 27.68 | 25.03 | 28.66 | 25.44 | 29.13 | 25.21 | <0.0
n 01 01
SD [3.04 |295 2.10 2.87 2.03 3.26 2.40 2.49 1.83
RUT | Mea | 1.58 1.54 1.62 <0.0 | 1.88 1.92 1.53 1.61 1.20 1.34 <0.0
n 01 01
SD 1030 [0.32 0.27 0.20 0.14 0.15 0.14 0.10 0.10
LUT | Mea | 1.53 1.48 1.58 <0.0 | 1.82 1.87 1.47 1.56 1.15 1.30 <0.0
n 01 01
SD 029 [031 0.26 0.19 0.14 0.14 0.13 0.10 0.10
RMT | Mea | 1.15 | 1.10 1.20 <0.0 | 1.29 1.35 1.09 1.19 0.91 1.06 <0.0
n 01 01
SD 1018 |[0.19 0.15 0.14 0.10 0.10 0.10 0.08 0.08
LMT | Mea | 1.12 | 1.06 1.17 <0.0 | 1.23 1.31 1.06 1.15 0.91 1.05 <0.0
n 01 01
sD 017 |0.17 0.14 0.13 0.09 0.11 0.10 0.08 0.08
RLT | Mea | 1.01 | 0.96 1.06 <0.0 | 1.14 1.22 0.93 1.05 0.79 0.92 <0.0
n 01 01
sD 017 |0.17 0.15 0.12 0.09 0.09 0.09 0.07 0.07
LLT | Mea| 098 | 0.93 1.03 <0.0 | 1.09 1.18 0.93 1.01 0.78 0.91 <0.0
n 01 01
SD |0.16 |0.16 0.14 0.12 0.09 0.09 0.09 0.07 0.07
RS Mea | 1.73 | 1.67 1.79 <0.0 | 2.02 2.13 1.66 1.75 1.33 1.49 <0.0
n 01 01
SD 032 |0.33 0.30 0.22 0.18 0.16 0.15 0.12 0.11
LS Mea | 1.69 | 1.63 1.74 <0.0 | 1.98 2.08 1.61 1.70 131 1.45 <0.0
n 01 01
SD 031 |0.32 0.30 0.21 0.17 0.15 0.15 0.11 0.11
RR Mea | 1.15 | 1.09 1.21 <0.0 | 1.28 1.36 1.07 1.19 0.91 1.06 <0.0
n 01 01
SD 018 |0.19 0.16 0.14 0.10 0.11 0.10 0.08 0.08
LR Mea | 1.12 | 1.07 1.16 <0.0 | 1.24 1.32 1.07 1.14 0.91 1.04 <0.0
n 01 01

RUT-right upper trapezius, LUT-left upper trapezius, RMT-right middle trapezius, LMT-left middle
trapezius, RLT-right lower trapezius, LLT-left lower trapezius, RS-right serratus anterior, LS-left
serratus anterior, RR-right rhomboids, LR-left rhomboids, SD-standard deviation. P values show the
strength comparison between both male and female. *Statistically significant difference p<0.001
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Table 2. Mean and SD for Normalized muscle strength (N/kg) and demographic data based on BMI along

with gender
Overall Sample 15- | 20-25 kg/m? | 25-30 kg/m? | 30-35 kg/m?
20
kg/
mZ
Tota | F M p M F M F M F M p
| (n=6 | (n=6 |valu |[(n= | (n=7 | (n=3 | (n=3 | (n=2 | (n=1 | (n=1 | valu
n=12 | 00) 00) e 1) 7) 00) 46) 83) 77) 6) e
00
Age | Me | 355 | 3568|3541 |0.58 |31.0 | 32.8 | 35.27 | 35.25 | 35.67 | 37.79 | 33.7 | <0.0
an |5 0 1 5 05
SD | 855 |845 |8.65 8.03 [ 889 |839 |859 |829 |4.43
Heig | Me | 163. | 157.7 | 169.4 | <0.0 | 179. | 162. | 171.8 | 158.3 | 167.1 | 154.3 | 163. | <0.0
ht an | 60 6 4 01 80 72 8 8 6 8 31 01
(cm) | SD | 864 |6.46 |6.28 6.52 | 537 |629 |6.14 |484 |522
Wei | Me | 71.5 | 70.75 | 72.30 | <0.0 | 61.3 | 63.2 | 69.69 | 69.62 | 74.54 | 76.21 | 82.1 | <0.0
ght an |2 01 5 6 0 01
(kg) | SD | 635 |6.85 |5.71 5.06 | 447 |582 |535 |498 |4.69
BMI | Me | 26.8 | 28.46 | 25.23 | <0.0 | 18.9 | 23.8 | 23.59 | 27.74 | 26.67 | 31.87 | 30.7 | <0.0
an 4 01 8 6 7 01
SD [ 298 |285 |210 079 | 100 137 |121 |135 |0.64
RUT | Me | 158 | 154 1.62 <0.0 | 1.89 | 1.82 | 1.69 1.56 1.57 1.36 1.48 | <0.0
an 01 01
sSD | 030 |0.32 |0.27 033 {026 |030 |0.26 |0.23 |0.20
LUT [ Me | 153 | 148 1.58 <0.0 | 1.86 | 1.75 | 1.64 151 1.52 1.31 1.44 | <0.0
an 01 01
SD [0.29 [ 031 |0.26 033 | 026 |029 |025 |0.23 |0.19
RM | Me | 115 110 |120 |<0.0 |141 |1.28 |124 |111 |116 |0.98 | 1.08 |<0.0
T an 01 01
0.12
LM | Me |112 |1.06 |117 |<00 |137 |1.23 |121 |1.08 |1.13 |0.96 | 1.05 |<0.0
T an 01 01
SD 017 |0.17 |0.14 0.18 | 0.13 |015 |014 |012 |o0.11
RLT | Me | 101 |096 |106 |<00 |122 |1.12 |1.10 |[0.97 | 102 |0.86 |0.96 |<0.0
an 01 01
SD |0.17 | 017 |0.15 0.19 /015 |016 |0214 |012 |o0.11
LLT | Me | 098 |093 |103 |<00 |123 |1.09 |107 |095 |100 |0.84 |0.93 |<0.0
an 01 01
SD | 016 |[0.16 |0.14 0.16 | 013 |015 |043 |011 |o0.11
RS Me | 173 |1.67 |179 |<0.0 {210 (197 |18 |170 |173 |148 |1.62 |<0.0
an 01 01
SD 032 |0.33 ]0.30 035 {030 |031 |029 |024 |0.23
LS Me | 169 |1.63 |174 |<0.0 {207 [1.91 [181 |166 |168 |145 |158 |<0.0
an 01 01
SD 031 |0.32 ]0.30 033 {030 |030 |029 |023 |0.23
RR Me | 1.15 | 1.09 1.21 <0.0 | 1.42 | 1.27 | 1.25 111 1.17 0.97 1.09 | <0.0
an 01 01
SD | 0.18 |0.19 |0.16 020 {015 |0.47 |0415 013 |0.12
LR Me | 112 | 1.07 1.16 <00 | 138 |124 | 121 1.09 112 0.96 1.04 | <0.0
an 01 01
SD | 0.17 | 0.17 0.15 0.18 | 0.14 0.16 0.14 0.12 0.11

RUT-right upper trapezius, LUT-left upper trapezius, RMT-right middle trapezius, LMT-left middle

trapezius, RLT-right lower trapezius, LLT-left lower trapezius, RS-right serratus anterior, LS-left

serratus anterior, RR-right rhomboids, LR-left rhomboids, SD-standard deviation. P values show the
strength comparison between both male and female. *Statistically significant difference p<0.001
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Table 3. Mean and SD for Normalized muscle strength (N/kg) and demographic data based on height
along with gender

Overall Sample 140 | 150-160 cm | 160-170cm | 170-180cm | 180
150 190
cm cm
Total | F M p F F M F M F M M p
(n=1 | (n=6 | (n=6 |val | (n= | (n=3 | (n= | (n=1 | (n=2 | (n= | (n=2 | (n= | val
200) | 00) 00) ue |72) |27) 46) | 74) 85) 27) | 45) 24) | ue
Age | Me | 3555 [ 356 354 |05 348|358 |349 (353 |357 |383|353 |322|0.37
an 8 1 8 5 1 8 8 6 0 9 5
SD | 8.55 8.45 | 8.65 7141899 |9.06|7.99 |878 |754|842 |8.54
Hei | Me | 163.6 | 157. | 169. | 0.0 | 147. | 155. | 156. | 163. | 166. | 173. | 174. | 181. | <O0.
ght |an |0 76 44 0 71 59 66 61 52 06 01 83 001
(cm) | SD | 8.64 | 6.46 | 6.28 231|262 | 248|260 | 267 |246|3.20 | 1.86
Wei | Me | 7152 | 70.7 | 72.3 | 0.0 | 66.4 | 70.3 | 679 | 725 | 705 | 76.0 | 74.6 | 78.0 | <0.
ght | an 5 0 0 2 1 5 5 1 1 3 9 001
(kg) | SD | 6.35 6.85 | 5.71 7.71 | 631 | 451|644 | 502 |6.12|5.28 | 5.64
BMI | Me | 26.86 | 284 | 252 | 0.0 [304|29.0 |27.7 |271 |254 |253|24.6 | 23.6 | <0.
an 9 3 0 6 5 1 1 4 9 7 3 001
SD | 3.04 |295 | 210 3.63 | 257 | 205|245 | 193 | 213|192 |1.79
RU Me | 1.58 154 | 162 |00 |168 |153 |1.74|151 |165 |1.36 | 157 |1.61 | 0.00
T an 0 9
SD | 030 |0.32 |0.27 0.34 | 0.32 | 0.30 | 0.30 | 0.27 | 0.20 | 0.25 | 0.25
LU Me | 1.53 148 | 158 |00 |162 148 |1.69|145 |160 |1.30| 153 |1.57|0.01
T an 0 4
SD [ 029 |0.31 | 0.26 0.33 1031 | 029|029 |0.27 |0.20|0.25 | 0.25
RM | Me | 1.15 110 [1.20 |00 [1.19 (110 |[1.29|1.08 |1.22 |098|1.16 |1.17 | <0.
T an 0 001
SD | 0.18 | 0.19 | 0.15 0.21 /0.19 | 0.16 | 0.18 | 0.15 | 0.12 | 0.14 | 0.14
LM | Me | 1.12 106 (117 |00 116|107 (124|104 |1.19 |0.96|1.13 |1.13 | <0.
T an 0 001
SD | 0.17 | 0.17 | 0.14 0.19 | 0.17 | 0.16 | 0.16 | 0.14 | 0.10 | 0.13 | 0.13
RLT | Me [ 1.01 |096 |1.06 |0.0 | 104|096 |1.13|0.94 |1.08 |0.85|1.03 |1.04 | <0.
an 0 001
SD | 0.17 | 0.17 | 0.15 0.19 | 0.17 | 0.17 | 0.16 | 0.15 | 0.10 | 0.14 | 0.14
LLT | Me {098 |093 (103 |0.0 |[102|094 |111|091 |[1.05 |0.85|1.00 |1.00 | <O.
an 0 001
SD | 0.16 | 0.16 | 0.14 0.17 | 0.16 | 0.15| 0.15 | 0.14 | 0.11 | 0.13 | 0.13
RS Me | 1.73 167 (179 |00 (182|167 [193|164 |182 |1.48|1.74 |1.77|0.01
an 0 8
SD | 032 |0.33 | 0.30 0.36 | 0.33 | 0.33|0.31 | 030 |0.21]0.28 |0.29
LS Me | 1.69 163 (174 |00 [178|163 188|159 |1.77 |145|1.69 | 1.73 | 0.02
an 0 5
SD | 0.31 0.32 | 0.30 0.34 | 0.32 | 0.33|0.30 | 0.30 |0.20 | 0.28 | 0.28
RR Me | 1.15 1.09 |121 |00 |1.18 |1.09 |1.30|1.06 |1.23 |0.97 117 |1.17 | <0.
an 0 005
SD | 0.18 | 0.19 | 0.16 0.21 {019 |0.16|0.18 | 0.15 | 0.11 | 0.14 | 0.14
LR Me | 1.12 1.07 |1.16 |00 |1.16 |1.07 |1.25|1.05 |1.19 |096 |1.13 |1.12 | <0.
an 0 005
SD | 0.17 0.17 | 0.15 0.19 { 0.17 | 0.16 | 0.16 | 0.15 | 0.11 | 0.14 | 0.14

RUT-right upper trapezius, LUT-left upper trapezius, RMT-right middle trapezius, LMT-left middle
trapezius, RLT-right lower trapezius, LLT-left lower trapezius, RS-right serratus anterior, LS-left
serratus anterior, RR-right rhomboids, LR-left rhomboids, SD-standard deviation. P values show the
strength comparison between both male and female. *Statistically significant difference p<0.001
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Table 4. Mean and SD for Normalized muscle strength (N/kg) and demographic data based on weight
along with gender

Volume 14; Issue: 11; November 2024

Overall Sample 50-60 kg 60-70 kg 70-80 kg 80-90 kg
Total | F M p F M F M F M F M p
(n=1 | (n=6 | (n=6 [val {(n= | (n= | (n=2 | (n=2 | (n=2 | (n=2 | (n= | (n= | val
200) | 00) 00) ue 35) |2) 37) 55) 78) 84) 50) [59) | ue
Age | Me | 3555 | 356 |354 | 058|296 |31 |34.0 |353 |37.7 |350 |36.1]|375]<0.
an 8 1 3 50 9 5 2 5 6 3 001
SD | 855 | 845 | 8.65 754 | 10. | 8.36 |9.07 |8.08 |8.64 |8.07|6.47
61
Hei | Me | 163.6 | 157. | 169. | <0. | 153. | 161 | 156. | 167. | 158. | 170. | 161. | 173. | <O.
ght [an |0 76 44 001 | 36 30 |23 12 94 75 52 38 001
(cm | SD | 864 | 6.46 | 6.28 5.12 | 5.8 | 6.25 | 595 |6.00 | 596 | 7.33 |5.28
) 0
Wei | Me | 7152 | 70.7 | 72.3 | <0. | 575 |56. | 655 |67.1 |746 | 747 | 828 |83.2 | <0.
ght |an 5 0 001 |5 80 8 7 4 3 7 9 001
(kg) | SD | 6.35 |6.85 |5.71 222119 |261 |210 |273 | 270 |216|2.40
1
BM | Me | 26.86 | 28.4 | 252 | <0. | 245 |21. |26.9 |24.1 |29.6 | 257 |319 |27.7 | <O0.
| an 9 3 001 | 3 85 7 3 6 1 5 8 001
SD [3.04 |295 | 210 164 |08 |214 | 172 |236 |180 |295]|1.82
4
RU Me | 1.58 154 | 1.62 | <O0. 210 | 2.2 1.68 | 1.74 | 138 | 157 |1.29 | 1.36 | <0.
T an 001 4 001
SD [ 030 |032 |0.27 02503 |[026 |0.27 [023 |0.22 [0.20|0.16
1
LU | Me | 1.53 148 | 158 |<0. | 202 |21 |162 |169 |133 |152 |1.24|1.32| <O0.
T an 001 9 001
SD | 0.29 |0.31 | 0.26 02503 |0.26 |026 |0.22 |0.22 |0.20|0.15
3
RM | Me | 1.15 110 [1.20 |<0. |146 |16 |1.20 |1.29 |1.00 |1.16 |0.92 |1.02 | <O.
T an 001 1 001
SD | 0.18 | 0.19 | 0.15 01501 |0.15 |0.14 |0.13 |0.12 | 0.11 | 0.08
7
LM | Me | 1.12 1.06 117 |<0. |139 |16 |1.16 |1.25 (098 | 1.13 |0.90 | 0.99 | <O0.
T an 001 0 001
SD | 0.17 | 0.17 | 0.14 0.13 |00 | 0.12 |0.13 |0.11 | 0.11 | 0.09 | 0.08
9
RL Me | 1.01 096 | 1.06 | <O. 129 | 14 1.04 | 1.14 | 0.87 | 1.03 | 0.81 | 0.89 | <0.
T an 001 4 001
SD | 0.17 0.17 | 0.15 0.14 | 0.1 0.14 | 0.14 | 0.11 |0.12 | 0.10 | 0.08
5
LLT | Me | 0.98 0.93 | 1.03 | <O0. 124 | 1.4 1.02 | 1.11 | 0.85 | 1.00 | 0.78 | 0.87 | <0.
an 001 0 001
SD (016 | 0.16 |0.14 01301 |012 |0.13 |0.11 |0.10 |0.08 | 0.08
5
RS Me | 1.73 1.67 | 1.79 | <O0. 227 |24 1.83 | 193 | 151 |1.73 |1.40 | 1.49 | <0.
an 001 1 001
SD | 0.32 |0.33 | 0.30 0.27 |03 | 0.26 | 030 [0.23 |0.25 | 0.20 | 0.16
2
LS Me | 1.69 163 |1.74 | <0. |220|23 |179 |188 |1.47 |1.68 |1.37 |1.45 | <O0.
an 001 3 001
SD | 0.31 |0.32 | 0.30 024 |02 |0.26 |030 [023 |0.25 |0.19 |0.16
9
RR | Me | 1.15 1.09 | 121 |<0. |146 |16 |1.19 |1.29 (099 |1.16 | 0.92 | 1.03 | <O.
an 001 4 001
SD | 0.18 | 0.19 | 0.16 0.15 (0.2 |0.14 |014 |0.12 |0.12 | 0.11 | 0.09
0
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LR | Me 112 |107 |116 |<0. |140 |15 |117 |125 |098 |1.12 |0.90 |0.98 | <0.
an 001 6 001
SD | 0.17 |0.17 |0.15 013|102 |013 (013 (011 |0.11 |0.09 | 0.08
2

RUT-right upper trapezius, LUT-left upper trapezius, RMT-right middle trapezius, LMT-left middle
trapezius, RLT-right lower trapezius, LLT-left lower trapezius, RS-right serratus anterior, LS-left
serratus anterior, RR-right rhomboids, LR-left rhomboids, SD-standard deviation. P values show the
strength comparison between both male and female. *Statistically significant difference p<0.001

Table 5. Correlation between variables and the normalized muscle strength for both genders

RUT | LUT |RMT | LMT [RLT [LLT [RS |LS |RR |LR
Male | Age -0.84 | -0.84 | -0.75 | -0.72 | -0.78 | -0.76 | -0.82 | -0.83 | -0.76 | -0.73
BMI -0.29 | -0.29 | -0.37 | -0.4 | -0.34 | -0.36 | -0.31 | -0.3 | -0.35 | -0.38
Height(cm) | -0.18 | -0.17 | -0.23 | -0.23 | -0.2 | -0.23 | -0.17 | -0.17 | -0.24 | -0.23
Weight(kg) | -0.46 | -0.46 | -0.59 | -0.62 | -0.53 | -0.58 | -0.48 | -0.46 | -0.59 | -0.61
Female | Age -0.85 | -0.85 | -0.79 | -0.75 | -0.8 | -0.78 | -0.83 | -0.83 | -0.78 | -0.76
BMI -0.48 | -0.48 | 053 | -0.54 | -05 | -0.53 | -0.49 | -0.49 | -0.52 | -0.54
Height(cm) | -0.18 | -0.18 | -0.19 | -0.22 | -0.21 | -0.2 | -0.18 | -0.19 | -0.21 | -0.21
Weight(kg) | -0.65 | -0.64 | -0.72 | -0.76 | -0.7 | -0.73 | -0.67 | -0.67 | -0.73 | -0.75

RUT-right upper trapezius, LUT-left upper trapezius, RMT-right middle trapezius, LMT-left middle
trapezius, RLT-right lower trapezius, LLT-left lower trapezius, RS-right serratus anterior, LS-left
serratus anterior, RR-right rhomboids, LR-left rhomboids, SD-standard deviation.

DISCUSSION

The purpose of this study was to assess the
scapular muscle strength normative strength
ranges in a group of healthy adults. The
following characteristics were taken into
account to explain how they connect to the
muscle strength measurements: age, gender,
height, weight, and BMI. The results of this
study indicated that while height and BMI
had a poor link with scapular muscular
strength, gender, weight, and age were
strongly associated with strength.

Scapular strength and gender

Numerous researchers have noted that
gender can have an impact on scapular
muscle strength. In every age group and in
every evaluated scapular position, males had
more muscle strength than girls. Body weight
was shown to be an effective parameter using
normalisation data. It has been noted that
gender differences in bone density, muscle
morphology, muscle physiology, and muscle

mass contributed to the research study's
findings_[11718,21722,25,26]

Scapular strength between bilateral arms
There is no discernible difference between
the right and left sides of the arm for any
given scapular muscle measurement between

the male and female subject groups.
Therefore, muscle strength can be measured
and compared using the pain-free side. It aids
medical professionals in the field of
rehabilitation in  establishing strength
training regimens and in treating, preventing,

maintaining, and lowering the risk of pain.*>-
18,20-22,24-26]

Scapular strength with BMI and height

Height and BMI had a weak correlation with
muscle strength and were not useful
parameters  for  comparing  strength
assessments across genders and ages. A few
researchers have explained in their studies
that because they have no effect on muscle
mass, muscle strength, physiology, or
morphology, the body movements that are

controlled by these muscles stay
intact.[l7,18,23,26]

Scapular strength and age

This study found that scapular muscle
strength is directly correlated with age. The
ageing process, loss of muscle mass,
anatomical changes, physiological changes,
and a sedentary lifestyle all have an effect on
the strength and anatomical activities of the
scapular muscles due to the degenerative
process. Gender-wise, older men are stronger
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11

Volume 14; Issue: 11; November 2024



Shivani Bisht et.al. Scapular muscles strength of different age groups in the Indian population

than older women; yet, as people age, both
scapular muscle strength and strength
diminish, [19.23.26:29]

Limitation

The subject selection bias was the primary
research limitation. The Delhi NCR
population was the source for study. A
broader population should be included in
future research. over the age of fifty and the
younger subject were excluded from this
research. Hence, this study does not show
normative strength ranges for younger and
older subjects. More information regarding
how strength varies with age would have
been provided by included both younger and
older population in this study.

Furthermore, this research study used verbal
mode to record the patient's medical and
surgical history as well as their pain
complaints in order to assess the subject's and

scapular health. There was no valid
examination performed to look for
asymptomatic pathology of the neck,
shoulders, and scapula. A specific

assessment could have contributed to the
argument that the research population was in
good health.

CONCLUSION

The results of this study have provided the
normal limits of scapular muscle strength for
a cohort of healthy adults over a thirty-year
span. This study depicts that the strength
ranges of disease-free, healthy people are
normal. This research has given clinicians
the foundation to determine whether, in the
case of a healthy uninvolved side, that side
can be utilized as a reference for measuring
strength. Normative ranges demonstrate that
the strength data is gender- and age-specific.
During rehabilitation, reference data assists
clinicians in setting objectives, tracking
advancement, and modifying treatment
plans. It demonstrates a relationship between
muscle strength, side dominance, BMI, and a
comparison of strength between the sexes.
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