
Research Article

Chettinad Health City Medical Journal (ISSN: 2278-2044)
Copyright (c) 2023: Author(s). Published by Advanced Research Publications

Chettinad Health City Medical Journal
Volume 12, Issue 2 - 2023, Pg. No. 41-45

Peer Reviewed & Open Access Journal

Effect of Body Mass on Quadriceps Muscle 
Strength among Postmenopausal Women
Ketaki Yogesh Kulkarni, Trupti Yadav
Department of Physiotherapy, Krishna Institute of Medical Sciences, Karad, Maharashtra, India.
DOI: https://doi.org/10.24321/2278.2044.202326

Introduction: Obesity is a major public health problem, which can lead 
to a reduction in functional capacity and an increase in the risk of 
mortality. Along with this, there are detrimental effects of menopause 
which can cause a decrease in functional capacity. The aim of this 
study was to understand the effect of obesity or increased weight on 
quadriceps muscle strength as age-related morphological changes are 
more pronounced in quadriceps. 

Methods: Sixty postmenopausal women aged between 50 and 70 years 
were divided into two groups according to body mass index (BMI): obese 
(n = 35) and not obese (n = 25). To assess quadriceps muscle strength, 
a modified sphygmomanometer was used. The procedure was done 
3 times and the mean score was recorded. The same procedure was 
done for both legs. 

Results: The results obtained by comparing the left and right quadriceps 
muscle with normal and increased body mass index show extreme 
significance with p value < 0.0001. Mean and standard deviation were 
used as measurements.

Conclusion: Our results show obesity or increased weight causes a 
decrease in quadriceps muscle strength as observed in postmenopausal 
women with increased body mass index.

Keywords: Obesity, Body mass index, Postmenopausal women, 
Quadriceps muscle strength

Corresponding Author: 
Ketaki Yogesh Kulkarni, Department of 
Physiotherapy, Krishna Institute of Medical 
Sciences, Karad, Maharashtra, India.
E-mail Id: 
ketakiyk2001@gmail.com
Orcid Id: 
https://orcid.org/0009-0009-3098-279
How to cite this article:
Kulkarni KY, Yadav T. Effect of Body Mass 
on Quadriceps Muscle Strength among 
Postmenopausal Women. Chettinad Health City 
Med J. 2023;12(2):41-45.

Date of Submission: 2022-12-23
Date of Acceptance: 2023-03-14

I N F O A B S T R A C T

Introduction
Obesity and overweight are major contributing risk factors 
for most diseases as well as disorders which can lead to the 
risk of mortality.1 According to WHO, obesity and overweight 
can be defined as abnormal or excessive accumulation 
of fat.2 It may be measured as Body Mass Index (BMI) or 

Quetelet index. It is defined by a person’s weight in kilograms 
divided by the square of that person’s height in meters 
(kg/m²). A higher BMI can be considered a risk factor for 
developing obesity along with other health issues which 
can reduce one’s functional capacity. WHO classification 
of BMI is shown in Table 1.
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Menopause is defined as the permanent cessation of 
menstruation and marks the end of the reproductive life 
of women.3 Menopause is followed by the peri-menopause 
period which begins around 40 years or mid-40s in the 
Indian female population. Early menopausal symptoms 
include hot flushes, sweating, insomnia, headache, 
irritability, tiredness, dyspareunia, depression, lack of 
concentration, loss of memory, urinary stress incontinence, 
vaginal dryness, palpitation, dry mouth and eyes, restless 
leg, reduced skin elasticity, and muscle and joint pain.4-6 
Menopause period is characterised by various hormonal 
changes in which first inhibin B decreases along with a rise 
in follicle-stimulating hormone in the early stage followed 
by a decrease in oestrogen and inhibin A.3 Obesity can be 
due to reduced levels of oestrogen along with poor habits. 
Sedentary lifestyle results in an excessive amount of fat mass 
contributing to loss of muscle mass and function. Women 
tend to lose muscle strength around the age of 50-60 years 
mainly due to menopause with loss of muscle mass.7 With 
ageing, there is an increased risk of limitation in function 
along with physical disability due to decreased muscle 
strength and mass. There are multiple factors contributing 
to this phenomenon, some of which mainly contribute to a 
decrease in muscle strength, which includes the following: 

• Loss of oestrogen and muscle mass: The oestrogen 
fibres are less in postmenopausal women than in 
men and children8 which has an anabolic effect by 
stimulating IGF-1 receptors9. 

• Fibre type distribution: Type II muscle fibres have more 
oestrogen receptors10 which reduce in size as well as 
number in the postmenopausal period. 

• Contractile properties: Adenosine monophosphate 
kinase is a protein whose activity gets altered in 
menopause. It is mainly required by muscles for 
glucose uptake11 and lipid oxidation. Along with this, 
the capacity of muscle to metabolise triglyceride gets 
reduced leading to an increase in fat mass and insulin 
resistance12 in menopause.

• Power output, isokinetic, and isometric force: Women 

Table 1.Cassification of BMI as per WHO

tend to lose muscle strength around 60 years of age 
due to a reduction in functional motor units13 which 
can cause sarcopenia. There is evidence of reduced 
strength in menopause due to the reinnervation of 
type II fibres with type I motor units.14 

• Exercise: To reduce or prevent muscle strength loss 
due to ageing, proper dietary supplements along with 
resistance exercise are important as muscle strength 
is required in everyday life activities.

• Hormone replacement: Hormone replacement therapy 
plays an important role in increasing muscle strength 
and power.15-19 

Method 
Participants 

This is a comparative study conducted from May 2022 to 
October 2022 at Krishna Institute of Medical Sciences, 
Karad. The inclusion criterion was women between 50 and 
70 years of age with menopause while exclusion criteria 
for the study were women less than 50 years of age even 
with menopause, women with hysterectomy done before, 
signs and symptoms of any neurological disease, use of any 
hormone therapy, history of knee injury or pain, and women 
who did not want to participate in the study. Therefore 
based on inclusion and exclusion criteria, a total of 60 
postmenopausal women between the ages of 50 and 70 
years participated in the study (Figure 1). Their height and 
weight were taken and BMI was calculated. The project was 
approved by the Ethics Committee of Krishna Institute of 
Medical Sciences deemed to be University, Karad. Informed 
consent was taken before the assessment. 

According to WHO’s BMI classification, participants were 
divided into two groups:

• Obese (BMI ≥ 25)
• Not obese (BMI - 18.5 to 25) 

25 participants were in the not obese group and 35 
participants were in the obese group.

Category BMI
Underweight < 18.0
Normal range 18.5-24.9 
Overweight 25.0-29.9 

Obese type 1 30.0-34.9 
Obese type 2 35.0-39.9 
Obese type 3 ≥ 40.0
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Muscle Strength Assessment

Dynamic muscle strength of knee extensor of the left and right 
leg was assessed by using a modified sphygmomanometer. 
The bag method of modified sphygmomanometer was 
used.20 For testing, the patient was seated with legs hanging 
naturally over the edge of the table at an approximately 
right angle and hands were kept on the thigh. Equipment 
placement was done distal and anterior to the leg such that 
it was parallel to the segment in a way to resist movement 
of the testing muscle group.21 The patient was asked to 
perform knee extension thrice against the resistance of 
equipment placed with the maximum effort possible and 
the mean score was recorded. The same procedure was 
done for both legs.

Statistical Analysis 
Mean and standard deviation were used as measurements. 
Unpaired t-test was used for comparing obese and not 
obese postmenopausal women with normal and increased 
BMI. The software Instat was used for statistical analysis.   

Results 
As seen in Table 2, the association of right and left 
quadriceps strength with normal body mass index (mean 
115.32 and 111.40 respectively) and increased body mass 
index (mean 80.286 and 76.000 respectively) is significant 
with p value < 0.0001.

Discussion 
The main aim of this study is to evaluate and compare 

Figure 1.Screening of Participants

Variables Normal BMI (Non-obese 
Group)

Increased BMI (Obese 
Group)

p Value 

Age (years) 56.48 58.88 NS

Right quadriceps strength 115.32 80.286 S

Left quadriceps strength 111.40 76.000 S

BMI 22.476 28.800 S

S: Significant; NS: Not significant; Values are mean 

Table 2.Association of Quadriceps Strength with BMI
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quadriceps muscle strength between obese and non-obese 
postmenopausal women in rural areas. As we know, after 
menopause, muscle strength gets affected and factors 
like obesity, diet, awareness about exercises, cultural 
background, and overall lifestyle attitude have an impact on 
the overall health of women. Proximal muscles of the lower 
extremity are more affected by strength losses than those 
of the upper extremity due to age-related morphological 
changes.22 Muscles of the lower limb are important because 
they help in carrying out day-to-day activities. Therefore, 
for a better quality of life, attention should be concentrated 
on the muscle strength of the lower limb which undergoes 
the effect of ageing.23

Quadriceps femoris muscle is the most voluminous muscle 
of the human body. It consists of four muscles mainly 
rectus femoris, vastus lateralis, vastus medialis, and 
vastus intermedius which insert into the patella through 
a common tendon. Located in the anterior compartment, 
these collectively constitute one of the most powerful 
muscles in the body and form the main bulk of the thigh. 
Quadriceps is a highly active muscle that is involved in 
climbing, squatting, jumping, running, cycling, and other 
weight-bearing activities along with sports activities. 
The quadriceps is hip flexor and knee extensor; vastus 
medialis adducts the thigh and also extends and externally 
rotates it and stabilises the knee cap. Therefore, it is 
necessary to maintain strength in the quadriceps muscle 
as in postmenopausal women, with ageing, disorders like 
osteoarthritis, osteoporosis, and cartilage wear and tear 
which affect muscle strength, are very common. With 
ageing, there is a decline in androgen levels. This reduction 
increases in women after menopause.24 Also, reduced levels 
of oestrogen cause obesity25 along with other physiological 
changes which lead to a decrease in muscle mass and 
strength.

In our study, we have taken the age group between 50 
and 70 years according to exclusion and inclusion criteria 
as there is a muscle ageing process that occurs in the fifth 
decade of life leading to a decrease in muscle mass.26 

From our observations in the study, it is clear that there is 
significantly more muscle strength in the dominant (right) 
leg than that in the non-dominant (left) leg, irrespective 
of BMI. Our study supports the fact that muscle strength 
decreases in obese postmenopausal women while according 
to other studies, muscle strength is maintained up to the 
age of 40 years and there is an increase in isometric and 
dynamic strength up to the end of the third decade, with 
strength maintenance of quadriceps muscles up to the 
sixth decade.26 

Conclusion
Menopause is the period after which various physiological 

changes occur. It leads to a decline in levels of oestrogen 
which reduces muscle mass and strength. We evaluated the 
strength of quadriceps muscle in postmenopausal women 
according to their body mass index and found that obese 
women have reduced muscle strength as compared to non-
obese women. Therefore we conclude that a decrease in 
muscle strength occurs in postmenopausal women having 
increased body mass index.  
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