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ABSTRACT

Background: Sarcopenia is characterised by age related loss of muscle mass, strength, physical performance, can impair
functional performance and increase risk of fall. Among women, menopausal transition is a particularly susceptible
window due to decline in estrogen levels, which is responsible for maintaining musculoskeletal balance.This leads to
decline in muscle strength, impairing protein synthesis and thereby accelerating muscle loss.However, data focusing on
perimenopausal women with sarcopenia remains limited.

Objective: To determine the prevalence of sarcopenia among perimenopausal aged between 40 and 55 years and to
determine the relationship between sarcopenia and body mass index among perimenopausal women.

Materials and Methods: A cross-sectional study was conducted among 120 perimenopausal women with a mean age of
47.6 = 3.73 years. According to the Asian Working Group for Sarcopenia (AWGS 2019) criteria, assessment included
preliminary screening for sarcopenia using SARC-F questionnaire followed by muscle strength (handgrip) using hand-
held dynamometer and push-pull dynamometer (quadriceps strength), muscle mass using body composition analyser
(BCA), and physical performance using TUG test, Chair sit-to-stand and 6-meter gait speed test. Statistical analysis
included independent t-test and Pearson correlation.

Results: Among 120 women, overall prevalence of sarcopenia was 44.2 %. The mean muscle mass, mean hand grip
strength were 5.96+1.4kg/m? and 11.02+2.73 kg respectively. The physical performance assessed using TUG test and the
gait speed were 10.98+ 1.95 seconds and 0.58+ 0.12 m/s respectively. There was positive association between BMI and
muscle mass (r=0.354, p <0.001).

Conclusion: The present study reveals a notable prevalence of sarcopenia highlighting that this transitional phase is a
critical period for early muscle decline. A decreased muscle mass, strength, and physical performance observed among
the participants underscore the growing risk of functional impairment. The positive association between BMI and muscle
mass suggests that body composition plays a significant role in sarcopenia status. These findings emphasize the need for
early screening, preventive strategies, and targeted physiotherapy interventions during the perimenopausal period to
mitigate the progression of sarcopenia and improve overall functions in women.
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INTRODUCTION

Sarcopenia is a progressive, generalized loss of skeletal
muscle mass, strength and physical performance and
carries real consequences for daily life and health. It is
linked with impaired mobility, risk of falls and poor
quality of life [4]. While often associated with older age,
mounting evidence indicates it can begin earlier especially
in women undergoing a stage of menopause transition
[1,2].

During perimenopause, a stage of the menopause
transition, a woman’s hormone levels change significantly.
Estrogen declines while follicle-stimulating hormone
(FSH) rises. These hormonal changes interfere with the
body's ability to maintain muscle mass and composition
[2,3]. Previous literature studies states that muscle loss
may begin before menopause, especially during late
perimenopause [3].

In practical terms, women going through this transition
often face an accelerated reduction of skeletal muscle
mass. This might lead to weakness, reduced physical
activity and greater risk of adverse outcomes if
unrecognised. Though there is an extensive research on
sarcopenia, many have focused on older and post
menopausal women rather than perimenopausal women
[1]. The muscle mass, muscle strength and physical
performance are the key elements in diagnosis of
sarcopenia as per AWGS 2019 criteria [6]. Reduction in
physical performance increases risk of fall and
dependency among women during menopausal transition.

Globally, prevalence of sarcopenia varies depending on the
population studied, diagnostic criteria used. Among old
women, prevalence rates have been reported to range from
5% to 13%, increasing in the high risk population.
Previous literature has reported that the prevalence of
sarcopenia ranges from 5% to 13% among community-
dwelling middle aged adults and 20% to 30% among
postmenopausal women, depending on diagnostic criteria
used [16]. Evidence states that sarcopenia is more
prevalent among  postmenopausal women than
perimenopausal women, reporting an overall prevalence of
6.4%. which suggests that menopause and surrounding
years affect muscle health [5].

Body Mass Index (BMI) is associated with muscle health.
During the perimenopausal period, a decline in estrogen
leads to alterations in body composition. Women often
experience increased fat mass and decreased muscle mass.
Although BMI does not directly measure muscle mass, it
provides a general indicator of changes in body weight
that may be associated with the development of
sarcopenia. Increased adiposity may lead to reduced
muscle quality and functional capacity, a condition also
referred as sarcopenic obesity. Perimenopausal women
with higher BMI may still have reduced muscle quality
and function, making them vulnerable to sarcopenia
despite appearing overweight or obese [6].

Conversely, a low BMI may also be associated with
reduced muscle mass and nutritional deficiencies, both of
which are considered as major risk factors for sarcopenia.

Women with lower BMI may have inadequate protein
intake or poor nutritional status, contributing to
accelerated muscle wasting. Relationship between BMI
and sarcopenia provide valuable insight into potential risk
factors during the menopausal transition.

In India, epidemiological data on sarcopenia are still
developing. Literature studies among older Indian adults
have reported prevalence range appropriately from 10% to
25%. However, studies specifically evaluating sarcopenia
among perimenopausal Indian women remain limited and
the prevalence and associated factors remain poorly
understood. The 2019 consensus of the Asian Working
Group for Sarcopenia (AWGS 2019) recommends
population appropriate cut-off values for Asian individuals
[6], which may provide more accurate estimates in Indian
populations.

Both longitudinal and cross sectional data on body
composition show appendicular lean mass (muscle in arm
and legs) declines across menopausal stages. Hormonal
level changes occur most significantly during the late
menopause which forms the risk period of developing
sarcopenia [3]. Because research specifically centered on
perimenopausal women is limited, identifying those at
higher risk and design targeted prevention strategies
remains challenging.

Study on perimenopausal women within India is limited
despite growing awareness. Few studies have assessed
sarcopenia by including muscle mass, strength and
physical performance. Furthermore, the association
between sarcopenia and BMI has not been adequately
explored. This gap limits early identification and early
implementation of  preventive  strategies  during
menopausal transition.

Understanding the incidence of sarcopenia among
perimenopausal women, who represent the next generation
of older Indian adults and identifying factors associated
with BMI with it, is essential for effective public health
planning. Early screening and targeted intervention such as
resistance training, adequate protein intake and structured
physical activity may help function and reduce the risk of
sarcopenia in perimenopausal women.

Therefore, the present study aims to estimate prevalence of
sarcopenia based on muscle mass, strength, and functions,
relationships between sarcopenia and BMI, functional
ability, and health status in a sample of community-
dwelling individuals living in the northern part of Chennai.

METHODOLOGY

A cross sectional study was conducted at the outpatient
department of Sri Ramachandra Hospital from October
2025 to February 2026. Ethical approval for the study was
obtained from the institutional ethics committee of Sri
Ramachandra Institute of Higher Education and Research
(CSP-11I/25/DEC/32/557). Written informed consent was
signed from participants before data collection.
Participants were enlisted using a convenience sampling
method. The sample size of 120 perimenopausal women
was taken for study. Perimenopausal status was
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determined based on menstrual history. Women in the age
group of 40-55 years, those willing to participate were
included in study, along with those meeting the
requirements for sarcopenia, defined as a calf
circumference < 33cm, handgrip strength < 18kg and
SARC-F questionnaire score > 11 points. Participants with
diagnosed neuromuscular disorders, users of hormonal
contraceptive or hormone replacement therapy (HRT),
polycystic ovary syndrome (PCOS), hysterectomy or
premature ovarian insufficiency hormonal disorders
affection accurate staging, mobility limiting conditions,
recent musculoskeletal injuries or other chronic illness
were excluded from the study.

The Baseline cut-off values for sarcopenia were applied
corresponding to the AWGS 2019 criteria. Low muscle
mass was identified as an ASMI of < 54 kg/m"2, low
muscle strength was defined as a hand-grip strength of <
18 kg, reduced physical performance for 6-meter gait
speed of < 1.0m/sec. SARC-F questionnaire score >
11points with calf circumference of < 33cm. These values
were used to classify individuals for diagnosis of
sarcopenia in the study.

Assessment of muscle parameters for sarcopenia
Sarcopenia was diagnosed according to the 2019 Asian
working group for sarcopenia (AWGS 2019) criteria [6].
According the AWGS guidelines, sarcopenia is defined as
presence of low muscle mass, combination with either low
muscle strength or low physical performance. Apart from
demographic data, screening for sarcopenia was done
using SARC-F questionnaire and BMI was recorded for all
participants [7,13]. Muscle mass was identified by Body
Composition Analysis (BCA) (has 99%accuracy as DEXA
scan) to determine the appendicular skeletal muscle mass
index. The instructions provided by the manufacturer were
followed to position the subjects in BCA. Appendicular
skeletal muscle mass index (ASMI) was calculated by
dividing appendicular skeletal muscle mass by height in
meters squared.

AWGS recommends the use of handgrip strength to
measure the muscle strength was measured using
hydraulic-type JAMAR handheld dynamometer [6]. The
gold standards procedure for measuring handgrip strength
was followed using The American Society of Hand
Therapists and the Southampton protocol [8, 9]. As per
recommendation positioning in sitting with the elbow
flexed at 90 degrees as the standard position for measuring
handgrip strength using the Jamar dynamometer. Three
repetitions were done for each hand. The average of the
readings was recorded.

Assessment of physical performance

According the AWGS consensus, the physical
performance was assessed using Timed up and Go test
(TUG), Chair stand test and Gait speed test [6]. TUG test
is done by recording the time needed to rise from a seated
position and walk for 3 m away and return to the seated
position [14]. Gait speed was measured by timing a 6-
meter walk at the participant’s usual pace [11]. In the chair
stand test, participants were asked to rise from a standard
chair (40 cm high, 30 cm deep) five times with their arms
crossed over the chest [10].

Diagnosis of sarcopenia

Sarcopenia was defined as age-related loss of skeletal
muscle mass and loss of muscle strength and/or reduced
physical performance without any co-morbidity as per the
AWGS-2019 revised guidelines [6]. Specifically, AWGS
2019 introduces “possible sarcopenia,” defined by low
muscle  strength  with/without reduced physical
performance. To define low muscle mass, AWGS-2019
recommends use of cutoffs for low muscle mass as less
than 7.0kg/m 2 and 5.4kg/m ? © men and women by DXA
[6]. AWGS-2019 does not propose dynamometer-specific
cut-offs and recommends low muscle strength diagnostic-
cut-offs of handgrip less than 28.0 kg for men and less
than 18.0 kg for women.

Statistical analysis

Statistical analyses were carried out using the IBM-SPSS
Statistics for Windows-(version 21.0, IBMCorp, Armonk,
NY, USA); study parameters were tested for normality.
Continuous variables of demographic, anthropometric
muscle and lifestyle parameters were documented as mean
and standard deviation. An independent t-test was used to
compare the difference between sarcopenia and non
sarcopenic groups and categorical variables were
compared by column proportions. Pearson correlation was
performed to assess association between body mass index
BMI and ASMI. Binary logistic regression models were
used to determine factors associated with sarcopenia. A p-
value of <0.05 was considered statically significant.

RESULT

Socio-demographic characteristics

A total of 120 perimenopausal women aged 40-55 years
participated in the study. Based on assessment criteria of
AWGS, 53 participants were identified as sarcopenic, the
remaining 67 participants did not meet the criteria for
sarcopenia. Sarcopenic participants showed lower muscle
mass, strength and physical performance compared to non-
sarcopenic participants (p < 0.05). Therefore, the
prevalence of sarcopenia among perimenopausal women
in the study is 44.2%. The mean age of participants was
47.6 + 3.73 years (Figure 3). The mean body weight was
64.39 + 12.73 kg and the mean height was 155.77 + 8.18
cm .The mean Body mass index (BMI) was 26.37 + 4.16
kg/m? (Figure 1)(Table 1).

The assessment of muscle mass, muscle strength and
physical performance was carried among all 120
perimenopausal women who were included in the study
(Table 2, 5). 4).
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Muscle mass was assessed using BCA Appendicular
Skeletal Muscle Mass Index (ASMI) indicated a mean
value of 5.96 + 1.14 kg/m"2 (Figure 2)(Table 2). Muscle
strength was assessed using handgrip(Figure 4) and
quadriceps strength(Figure 5). The mean handgrip strength
was 11.02 + 2.73 kg and the mean quadriceps strength was
7.15 + 2.14 kg (Table 2). The physical performance was
assessed using Timed Up and Go (TUG) test, Chair sit to
stand test and 6 meter gait speed. The mean TUG time was
10.98+ 1.95 seconds, a mean Chair sit to stand 10.8 £ 2.72
repetitions, and a mean 6 meter gait speed was 0.58 + 0.12
m/s(Figure 6,7) (Table 2). Participants identified as

sarcopenic demonstrated comparatively low muscle mass,
reduced muscle strength and poor physical performance
than non sarcopenic (Table 5).

The relationship between Body Mass Index (BMI) and
muscle mass was analysed using Pearson correlation
analysis among 120 participants (Table 3). The result
showed a significant positive correlation between BMI and
ASMI (r = 0.354, p < 0.001) indicating the higher BMI
and higher muscle mass values in study. This correlation
was statistically significant at the 0.001 level (2-tailed),
indicating an association between Body Mass Index and
muscle mass among perimenopausal women. Tables

Table 1: Demographic Data

Characteristic

Mean, Standard deviation(S.D)

Age (years)

47.6 +3.73 years

Weight (kg)

6439 +12.73 kg

Height (cm)

155.77 £8.18 cm

BMI (kg/m"2)

26.37 +4.16 kg/m™2

Table 2: Outcome Measures

Characteristic Mean, Standard deviation
ASMI (kg/m”2) 5.96 + 1.14 kg/m"2
Handgrip strength (kg) 11.02+2.73 kg
Quadriceps strength(kg) 7.15+2.14kg
SARC-F score 12.11 £2.63

Timed Up and Go test (sec)

10.98 + 1.95 sec

Chair sit-to-stand test (reps)

10.8 + 2.72 reps

6-Meter gait speed (m/sec)

0.58 £ 0.12 m/s

Table 3: Correlation of Sarcopenia and BMI

Variables ASMI BMI
ASMI Pearson Correlation 1 0.354%**
Sig. (2- tailed) <.001
N 120 120
BMI Pearson Correlation | (0.354*** 1
Sig. (2- tailed) <0.001
N 120 120
Note:***p<0.001
Table 4: Age Categorisation
Age Frequency | Percent | Cumulative Percent
40 — 45 years 38 31.7 31.7
46 — 51 years 63 52.5 84.2
52 — 56 years 18 15.0 99.2
57 — 62 years 1 0.8 100.0
Total 120 100.0
Table S: Percentage of Women with Muscle Strength, and Physical Performance
Percentile Handgrip Quadriceps TUG (sec) CHAIR sit-to- 6-meter gait
strength (kg) strength (kg) stand (reps) speed (m/sec)
25 9.0 6.0 9.94 9.0 .5000
50 11.0 7.0 11.005 10.50 .5600
75 13.75 9.0 11.990 12.0 .6375

Table 6: Correlation with Sarcopenia and handgrip strength
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handgrip strength | ASMI
handgrip strength | Pearson Correlation 0.76
Sig. (2- tailed) 0412
N 120 120
ASMI Pearson Correlation 0.76 1
Sig. (2- tailed) 0412
N 120 120

Note: p=0.412 (Not significant)

Table 7: Correlation with Sarcopenia and Physical Performance

Note: p=0.757

Note: p=0.374

Variables ASMI Tug test
ASMI Pearson Correlation 1 0.028
Sig. (2- tailed) 0.757
N 120 120
Tug test Pearson Correlation 0.028 1
Sig. (2- tailed) 0.757
N 120 120
Variables ASMI | Six meter gait speed
ASMI Pearson Correlation 1 0.082
Sig. (2- tailed) 0.374
N 120 120
Six meter gait speed | Pearson Correlation | 0.082 1
Sig. (2- tailed) 0.374
N 120 120

BMI

B underweight | normal | overweight [ obese class 1 Jj obese class 2 | obese class3
Figure 1: Body Mass Index (BMI) Distribution
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Percentage

W Sarcopenic

W Non sarcopenic

Figure 2: Distribution of Sarcopenic and Non sarcopenic participants
1- 45.83 % - Sarcopinic
2 -54.17 % - Non sarcopenic

PERCENTAGE-AGE WISE

B 40 -45years -31.67 %
m 46 - 51 years -52.52 %
M 52 -56 years - 15.00 %

Figure 3: Age Distribution of Participants

Figure 5: Quadriceps strength
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Figure 6: Gait speed

DISCUSSION

The present study shows that the prevalence of sarcopenia
among perimenopausal women as early as 40-55 years
was 44.2 indicating muscle loss may begin earlier than
traditionally  expected. Hormonal changes during
perimenopause, particularly the decline in estrogen,
contribute to reduction in muscle mass, muscle strength
and physical performance. The mean ASMI (5.69 = 1.14
kg/m”2)(Table 2) indicated that several participants were
close to or below the cut-off value of the AWGS 2019
criteria. This shows that there is a considerable proportion
of women in the perimenopausal stage to experience
reduced muscle mass, muscle strength and physical
performance.

Compared to previous studies, the prevalence observed in
this study is higher. A large cross-sectional study by Kim
Tae Nyun et al. reported that prevalence of 6.4% among
middle aged women [15], while a systematic review by
Ghasem Shafiee et al reported global prevalence among
community-dwelling adults range from 5% to 13% [16].
This evokes that skeletal muscle decline tends to increase
progressively with further menopausal stages. This
indicates that sarcopenia becomes more common with
increasing age and hormonal changes associated with
menopause. The higher prevalence in this study may be
attributed to difference in population traits, lifestyle and
diagnostic criteria used.

Hormonal changes during the menopausal transition
further contribute to muscle decrease. By Alfonso J. Cruz-
Jentoft reports that decreasing estrogen level during
menopause may impair muscle protein synthesis and
accelerate muscle loss, therefore increasing the risk of
sarcopenia [4].
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This study provides important insight into sarcopenia
among perimenopausal women, a population that has
received limited attention in existing research. Most
literature focused on older adults or postmenopausal
women whereas this study evaluates women in
perimenopausal stage (40-55 years). Another strength of
this study is multiple assessments of sarcopenia
components involving muscle mass (ASMI), muscle
strength (handgrip and quadriceps strength) and physical
performance (Timed Up and Go test, Chair sit to stand test
and 6 meter gait speed). The reference of AWGS 2019
criteria, provides specific cut-off values for Asian
population and improves the relevance of findings for the
regional population. Additionally, the study investigated
the association between BMI and muscle mass, which
made further understanding of potential factors
influencing sarcopenia in perimenopausal women.

The finding of this study highlights the importance of
early identification and prevention of muscle loss.
Assessments such as Handgrip strength, quadriceps
strength, and gait speed. Physical performance test can
identify women who are at risk. Early interventions such
as Strength training, Resistance training, Regular physical
activity and adequate protein intake can help to maintain
muscle mass and strength during the menopause transition
period. In addition, monitoring BMI with muscle health
can also help to detect individuals who are at higher risk
of developing sarcopenia. Thus, implementing early
preventive strategies may reduce the risk of fall, reduced
functional mobility and poor quality of life among
perimenopausal women.

The limitations of the study are that the sample size was
limited due to time constraints during data collection.
Though 120 were included, a larger sample size provides
more appropriate results and improves the findings. The
participants who were recruited from women attending
outpatient clinics and some participants were presented
with musculoskeletal conditions involving shoulder, knee
and ankle. These may influence their physical performance
and muscle strength assessment. Although sarcopenia was
assessed using AWGS 2019 criteria, factors like dietary
protein intake, physical activity level were not considered
which may influence muscle mass and strength.
Longitudinal studies like retrospective study, cohort
studies could be better for understanding the progression
of muscle loss during the menopausal transition.

CONCLUSION

Therefore sarcopenia is prevalent among perimenopausal
women with age criteria 40-55 years, indicating early
onset of loss of muscle mass. Early screening and tailored
physiotherapy interventions are essential to prevent risk of
fall and improve quality of life.

REFERENCES

1. Shrikhande L, Kedar K, Mounisa DC, Garg R,
Agrawal P, Shrikhande A. Sarcopenia in Menopausal
Women: Prevalence, Risk Factors, Hormonal

Mechanisms, and Management Strategies. Journal of
Mid-life Health. 2025 Oct 1;16(4):367-70.

10.

11.

12.

Jupil KO, Young-Min PA. Menopause and the loss of
skeletal muscle mass in women. Iranian journal of
public health. 2021 Feb;50(2):413.

Park YM, Jankowski CM, Ozemek C, Hildreth KL,
Kohrt WM, Moreau KL. Appendicular lean mass is
lower in late compared with early perimenopausal
women: potential role of FSH. Journal of Applied
Physiology. 2020 May 1;128(5):1373-80.

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére
0O, Cederholm T, Cooper C, Landi F, Rolland Y,
Sayer AA, Schneider SM. Sarcopenia: revised
European consensus on definition and diagnosis. Age
and ageing. 2019 Jan 1;48(1):16-31.

Li M, Yan X, Wu R, Liao Y, Zhang J, Ye Y, Xu C.
Prevalence and diagnostic strategies for sarcopenia in
menopausal and non-menopausal women: a cross-
sectional comparative study. International Journal of
Women's Health. 2025 Dec 31:1887-95.

Chen LK, Woo J, Assantachai P, Auyeung TW, Chou
MY, lijima K, Jang HC, Kang L, Kim M, Kim S,
Kojima T. Asian Working Group for Sarcopenia:
2019 consensus update on sarcopenia diagnosis and
treatment. Journal of the American Medical Directors
Association. 2020 Mar 1;21(3):300-7.

Barbosa-Silva TG, Menezes AM, Bielemann RM,
Malmstrom TK, Gonzalez MC. Enhancing SARC-F:
improving sarcopenia screening in the clinical
practice. Journal of the American Medical Directors
Association. 2016 Dec 1;17(12):1136-41.

Myles L, Massy-Westropp N, Barnett F. The how and
why of handgrip strength assessment. British Journal
of Occupational Therapy. 2024 May;87(5):321-8.

Roberts HC, Denison HJ, Martin HJ, Patel HP,
Syddall H, Cooper C, Sayer AA. A review of the
measurement of grip strength in clinical and
epidemiological studies: towards a standardised
approach. Age and ageing. 2011 Jul 1;40(4):423-9.

da Costa Teixeira LA, Soares LA, de Moura Oliveira
MC, dos Santos Mourdo MF, Lima LP, Nobre JN,
Costa HS, Figueiredo PH, Parentoni AN, Mendonga
VA, Lacerda AC. Diagnostic accuracy of sit-to-stand
chair test and timed up and go test with proposed
cutoff point for identifying sarcopenia in community-
dwelling older women: a cross-sectional study. BMC
Musculoskeletal Disorders. 2026 Jan 8.

Studenski S, Perera S, Patel K, Rosano C, Faulkner
K, Inzitari M, Brach J, Chandler J, Cawthon P,
Connor EB, Nevitt M. Gait speed and survival in
older adults. Jama. 2011 Jan 5;305(1):50-8.

Deysel G, van Aswegen M, Kramer M. Assessing
quadriceps strength in patellofemoral pain patients: A
study on the reliability and validity of a low-cost
strain-gauge for clinical practice. Plos one. 2024 May
28;19(5):€0298570.

1JDDT, Volume 16 Issue 39s, 2026

Page 185



13.

14.

15.

Prevalence of Sarcopenia among Perimenopausal Women: A Cross-Sectional Study

Malmstrom TK, Morley JE. SARC-F: a simple
questionnaire to rapidly diagnose sarcopenia. Journal
of the American Medical Directors Association. 2013
Aug 1;14(8):531-2.

Podsiadlo D, Richardson S. The timed “Up & Go™: a
test of basic functional mobility for frail elderly
persons. Journal of the American geriatrics Society.
1991 Feb;39(2):142-8.

Kim TN, Park MS, Yang SJ, Yoo HJ, Kang HJ, Song
W, Seo JA, Kim SG, Kim NH, Baik SH, Choi DS.

16.

Prevalence and determinant factors of sarcopenia in
patients with type 2 diabetes: the Korean Sarcopenic
Obesity Study (KSOS). Diabetes care. 2010 Jul
1;33(7):1497-9.

Shafiee G, Keshtkar A, Soltani A, Ahadi Z, Larijani
B, Heshmat R. Prevalence of sarcopenia in the world:
a systematic review and meta-analysis of general
population studies. Journal of Diabetes & Metabolic
Disorders. 2017 May 16;16(1):21.

1JDDT, Volume 16 Issue 39s, 2026

Page 186



