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ABSTRACT:

Body composition is a critical indicator of health that provides detailed insights into fat mass, lean body mass,
muscle mass, and body water beyond traditional measures such as body mass index (BMI). This cross-sectional
observational study assessed body composition among 50 staff members aged 30-50 years at Padmashree
Institute of Management and Sciences. Data was collected using questionnaires and bioelectrical impedance
analysis (In Body analyser) to evaluate anthropometric parameters, dietary patterns, physical activity, and body
composition.

Results indicated significant gender differences in skeletal muscle mass, lean body mass, and body fat mass,
with males demonstrating higher muscle mass and females exhibiting higher fat mass. Age-related differences
between 3040 and 41-50 years were modest. Dietary patterns showed minor variations without statistical
significance. The findings highlight the importance of lifestyle factors, particularly nutrition and physical
activity, in maintaining optimal body composition during mid-adulthood.

Key words: body composition, fat mass, lean muscle mass, body impedance analysis, dietary patterns, physical
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I. INTRODUCTION

Body composition refers to the proportion of fat mass, lean body mass, bone minerals, and body water in the
human body. Compared with conventional anthropometric measures such as Body Mass Index (BMI), body
composition assessment provides a more accurate evaluation of nutritional and health status. It facilitates the
early identification of conditions such as undernutrition, overnutrition, sarcopenia, sarcopenic obesity, and
osteoporosis, making it an important tool in clinical decision-making, chronic disease management, ageing, and
rehabilitation (McCarthy, 2021). Evidence suggests that changes in body compartments are more informative
than body weight alone. For example, Mason et al. (2004) reported increased fat-free mass and reduced fat mass
in HIV-positive men receiving recombinant human growth hormone despite minimal changes in body weight.
Advanced techniques such as Dual-Energy X-ray Absorptiometry (DXA), Bioelectrical Impedance Analysis
(BIA), Magnetic Resonance Imaging (MRI), and Computed Tomography (CT) enable accurate assessment of
fat mass, fat-free mass, and bone mineral density, supporting disease diagnosis and monitoring of therapeutic
outcomes.

Body composition is influenced by several factors, including diet, physical activity, hormones, age, genetics,
sleep, stress, and underlying health conditions. Dietary intake directly affects fat and muscle mass, with higher
protein intake supporting muscle preservation and satiety, while excessive refined carbohydrate consumption
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may promote fat accumulation and insulin resistance. Regular physical activity, particularly resistance and
vigorous exercise, is associated with increased lean body mass, improved metabolic rate, and reduced body fat
percentage (Jaremkow et al., 2023). Ageing is generally accompanied by a decline in muscle mass and bone
density and an increase in fat mass; however, these changes can be mitigated through appropriate nutrition and
exercise (Ponti et al., 2020).

Dietary choices play a critical role in body composition management. High-protein diets have been shown to
preserve fat-free mass during weight loss interventions (Wycherley et al., 2012). Similarly, low-carbohydrate
diets may promote reductions in body weight and fat mass and improve cardiovascular risk markers (Bazzano
et al., 2014). However, evidence suggests that when total energy and protein intake are controlled, differences
in fat loss between low-carbohydrate and low-fat diets may be minimal (Tobias et al., 2015). Given the
increasing prevalence of obesity, population ageing, and chronic metabolic diseases, body composition
assessment has become an essential component of clinical nutrition practice and health research.

1. METHODOLOGY

The study included 50 staff members aged 30-50 years from Padmashree Institute of Management and Sciences,
Bengaluru. Data were collected using a structured questionnaire and a body composition analyser. A pre-
designed questionnaire was used to obtain information on participants’ demographic characteristics, dietary
patterns (vegetarian/non-vegetarian), and physical activity levels (type, duration, and intensity).

Body Composition Analysis:

Body composition was assessed using a Bioelectrical Impedance Analysis (BIA)-based analyser (InBody). The
device measured key parameters including Lean Body Mass (LBM), Bone Mineral Density (BMD), Body Fat
Percentage (%), Body Mass Index (BMI), and Visceral Fat Level.

The collected data were coded, entered, and analysed using appropriate statistical methods. Descriptive statistics
such as frequency, percentage, mean, and standard deviation were used to summarize the data. Inferential
statistical tests were applied to assess associations between variables, with statistical significance set at p < 0.05.

I11. RESULTS
The age group of the individuals recruited for the study were between 30-50yrs, they were grouped into 30-
40yrs and 40-50yrs.The sample was predominantly female, with 57.1 and 42.9% women and men respectively.

Significant gender-based differences were observed in height (males: 167 £ 7.75 cm vs. females: 156.23 + 6.23
cm, p <0.001) and body weight (males: 73.45 + 11.94 kg vs. females: 66.13 + 9.8 kg), whereas BMI remained
comparable between genders (females: 26.75 + 3.33 kg/m?, males: 26.79 = 5.41 kg/m?). BMI distribution
revealed negligible underweight prevalence across both genders. The majority of participants fell within the
normal weight range (18.5-24.9 kg/m?), with males recording a slightly higher proportion (approximately 45%)
than females (approximately 40%). Notably, overweight prevalence (25.0-29.9 kg/m?) was greater among
females (~45%) compared to males (~35%), whereas obesity (>30.0 kg/m?) was more prevalent among males
(~27%) than females (~20%). These gender-specific differences in BMI distribution are consistent with the high
overweight and obesity burden characteristic of urban Indian populations and may reflect underlying disparities
in dietary patterns, physical activity levels, and lifestyle behaviours between genders.
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Graph 1: Showing relation between anthropometric parameters and dietary patterns

Food frequency data revealed that cereals and pulses were consumed daily by nearly 95% and 85% of
participants, respectively, while 90% consumed meat weekly and 80% of non-vegetarians consumed eggs daily.
Anthropometric assessment indicated that non-vegetarians exhibited slightly higher body weight, fat mass,
skeletal muscle mass and lean body mass, compared to vegetarians and vegans, likely attributable to more
frequent meat and egg consumption. Despite these compositional differences, BMI remained comparable across
all dietary groups.

Meal frequency per day was found to be three times a day for nearly 75% of the both male and female subjects,
nearly 14-15% of the subjects were found to have meal twice a day and 7 % of them had four meals per day and
there were no significant differences between both genders. Appetite levels were largely comparable between
genders, with the majority of both females (85.7%) and males (81.0%) reporting average appetite; however,
males demonstrated a relatively higher proportion in the elevated appetite categories, and no statistical
significant gender-based difference in appetite distribution was observed (p > 0.05), suggesting that gender does
not influence appetite levels despite variations in body composition.

Assessment of body composition awareness revealed that the majority of participants (59.2%) expressed
dissatisfaction with their body composition, with females reporting markedly higher dissatisfaction (75.0%)
compared to males (61.9% satisfaction).

Statistical analysis confirmed significant gender-based differences in body composition, with males
demonstrating significantly higher skeletal muscle mass and lean body mass, while females exhibited
significantly greater body fat mass, reinforcing the protective role of muscle mass and the adverse metabolic
implications of excess adiposity. These findings collectively confirm that gender is a significant determinant of
body composition distribution in the study population.
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Graph 2: Comparison of Body composition in relation to Age in years
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Anthropometric comparison between the 30—40 and 41-50 age groups revealed marginally higher BMI in the
older cohort, attributable to age-related metabolic and hormonal changes, while skeletal muscle mass, lean body
mass, and body fat mass showed minimal inter-group variation, reflecting normal physiological aging rather
than clinically significant disparities. With respect to dietary pattern, vegetarians exhibited slightly lower BMI
and body fat mass, whereas non-vegetarians demonstrated marginally higher skeletal muscle mass and lean
body mass; however, statistical analysis confirmed no significant differences in any anthropometric parameter
across dietary groups (p > 0.05), suggesting that dietary pattern alone does not significantly influence body
composition in the present study population.

DISCUSSION

The findings indicate that body composition is influenced more by lifestyle behaviours than age alone during
mid-adulthood. Gender differences in muscle and fat distribution were significant and consistent with previous
literature. Dietary patterns and physical activity likely contributed to variability in body composition. Muscle
mass remained relatively preserved before age 50, suggesting that early preventive strategies can help delay
age-related decline.

CONCLUSION

The present study demonstrated that body composition among adults aged 30—50 years remains relatively stable,
with only modest age-related variations. Significant differences were observed between males and females,
particularly in skeletal muscle mass, lean body mass, and fat mass.

Importantly, the role of physical activity emerges as a key modifiable determinant. Regular engagement in
aerobic and resistance-based activities enhances muscle protein synthesis, improves insulin sensitivity, and
helps maintain favourable body composition. Differences in physical activity patterns across age and gender
groups may therefore significantly influence anthropometric outcomes. Lifestyle factors such as dietary protein
intake, micronutrient adequacy, and overall caloric balance further interact with physiological aging processes.

From a broader perspective, the age span of 30—50 years may be considered a transitional period characterized
by gradual metabolic adaptation rather than abrupt decline. The minor variations observed in BMI and fat mass
represent expected biological changes linked to aging, including reduced metabolic flexibility and hormonal
modulation.

The findings suggest that age alone is not a dominant determinant of substantial body composition change
during mid-adulthood. Instead, behavioural and environmental factors particularly physical activity level and
nutritional practices play a crucial protective role. Early implementation of preventive strategies focused on
exercise, muscle strengthening, and balanced nutrition is essential to maintain metabolic health, functional
independence, and overall quality of life.
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