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Abstract

Obesity and related morbidities are rising globally. This study aims to evaluate the relationship between
visceral fat percentage (VF%) and advancing age in 126 female participants aged 20-70 years. These
participants underwent anthropometric measurements and Bioelectric Impedance Analysis (BIA). The
correlation between VF% and advancing age was 0.42 (P<0.001). BIA is a simple and effective
measurement technique for estimating VF%, which can be performed by trained health professionals.
This study demonstrated a strong correlation between VF% and advancing age in females.
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1. Introduction

Obesity is characterized by abnormal and excessive fat accumulation. According to WHO data from
2019, high Body Mass Index (BMI was responsible for 5 million deaths from non-communicable
diseases. Obesity-related comorbidities include cancers, coronary artery diseases, type 2 diabetes,
respiratory diseases, hypertension, congestive heart failure, metabolic disorders, and increased risk of
disabilities “[1]”. The prevalence of obesity is higher in females than males in developing countries,
leading to significant health concerns [2, 3]. Visceral fat, while a small proportion of total body fat, is
associated with various health risks [4, 5]. Visceral fat can be measured by direct and indirect methods,
including anthropometric techniques and computed tomography (CT). While imaging techniques such as
CT and magnetic resonance imaging (MRI) provide accurate measurements, other methods have limited
potential in assessing visceral fat. Subcutaneous fat, not visceral fat, can often be estimated using age
and anthropometric measurements [6, 7]. Several studies support the use of anthropometric measurement
techniques for estimating visceral fat [8, 9, 10], while others use dual-energy X-ray absorptiometry and
CT to assess VF% and its effects with advancing age [6, 11, 12]. This study aims to find a method for
estimating VF% based on considerations such as accuracy, convenience, cost, and accessibility in
routine practice. A weak relation was observed between anthropometric method and occurrence of
disease [13,14]. However, very few studies performed to study impact of age-related charges in visceral
fat and its outcome in form of related health risks such as glucose resistance and insulin sensitivity
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“[15]”. Given the discrepancies in the literature, this study evaluates the relationship between visceral fat
percentage and advancing age in females.

2. Material and Methods

The study was conducted at Dr. D.Y. Patil Medical College, Hospital and Research Center, involving
126 healthy females aged 20-70 years. Women under 20, pregnant, and lactating women were excluded.
Informed consent was obtained from all participants, and they were instructed to fast for 1 to 3 hours and
avoid heavy physical activity before measurements. Weight and height were measured using a digital
weighing machine and a wall-mounted stadiometer, respectively. Body Mass Index (BMI) was
calculated as weight (kg) divided by height squared (m?). VF% was measured using the Omron body
composition analyzer model HBF 500.

Data were compiled as mean, standard deviation (SD), and p-value. The Pearson correlation coefficient
was used to assess the statistical relationship between VF%, body fat mass, muscle mass, and age.

3. Results

Visceral fat percentage in females was assessed using bioelectric impedance analysis (BIA). Participants
were divided into three age groups as shown in Table 1. The mean age was 42.1 + 15.03 years. The
distribution of participants across age groups I-111 was 37.30%, 44.44%, and 15.87%, respectively Table
2. Statistical analysis indicated an increase in VF% with advancing age [Figure 1]. The correlation
between VF% and age was 0.42 (P<0.001) Table 3, demonstrating a significant relationship between
VF% and advancing age in females.

Table 1. Details of Participants as Per Age

Age (Yrs) Participants (n) n%
20-39 47 37.3
> 40 59 44.44
> 60 20 15.87

Table 2. Mean and SD of Different Age Groups

Age (Yrs) No. of Females Mean Age SD
20-39 47 31.67 5.2
>40 59 47.26 6.1
> 60 20 63.12 2.24
Table 3. Visceral Fat Distribution According to Age
Age (Yrs) Mean VF% SD VF% r p- Value
20-39 5.81 3.62 0.11 0.09
> 40 8.1 4.12 0.08 0.37
> 60 8.32 4.38 0.1 0.4

The above data is pictured in the next graph.
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Figure 1: VISCERAL FAT DISTRIBUTION ACCORDING TO AGE
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4. Discussion

Visceral fat, while comprising a small proportion of total body fat, significantly impacts health.
According to Howard E. Lewine, visceral fat produces cytokines that can trigger low-level
inflammation, increasing the risk of heart disease and other chronic conditions. It also produces
angiotensin, which narrows blood vessels and raises blood pressure. Increased visceral fat is associated
with several health risks, including cardiovascular disease, dementia, asthma, breast and colorectal
cancer, and hepatic insulin resistance [4, 5]. Several techniques are available for estimating VF%, such
as routine anthropometric measurements, ultrasonography, computed tomography, magnetic resonance
imaging, and Dual Energy X- ray Absorptiometry (DEXA) [8, 9, 10, 11, 12]. Some studies support BIA
as a reliable technique for estimating visceral fat, potentially serving as an alternative to CT [16].

BIA can detect excess visceral fat that may not be identified through waist circumference measurements
[17]. Many studies have reported comorbidities associated with increased visceral fat, such as
hypertension, dyslipidaemia, insulin resistance, metabolic syndrome, pre-hypertension, and systemic
inflammation [16,17]. Visceral fat has been independently associated with body compositions studied in
older populations, even in participants without chronic diseases [18]. Existing equations for body
composition using BIA are of limited use when applied to elderly participants [18, 19, 20]. Errors in BIA
measurements for VF% estimation have been reported due to factors like fluid accumulation, age, and
other metabolic disorders [19, 20, 21].

Due to significant changes in body mass components and dimensions in elderly subjects, accurate
methods for evaluating body composition are essential [20, 21, 22]. Accurate estimation of regional
adipose fat deposition is becoming increasingly important, especially in countries with a large aging
population. Visceral fat deposition serves as an early indicator for detecting cardiovascular and
metabolic syndrome. Our study showed that VF% is closely correlated with advancing age and could be
useful for screening health risks.

5. Conclusion
BIA is a safe, valuable, and non-invasive method for estimating VF%. This study found a strong
correlation between VF% and advancing age in females, suggesting VF% could be a useful metric for
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assessing obesity and associated health risks. Limitations of this study include a small sample size and
measurement errors. Future studies should involve larger sample sizes and include comparative studies
between male and female participants. Further research should also explore the role of VF% in detecting
non-communicable diseases like cardiovascular disease and diabetes.

o

References

1. Shirin Djalalinia, Mostafa Qorbani, Niloofar Peykari, and Roya Kelishadi, “Health impacts of
Obesity”, Pak J Med Sci., Jan-Feb2015,31(1),239-242.

2. Rebecca Kanter , Benjamin Caballero, “Global Gender Disparities in Obesity: A Review”, Advances
in Nutrition, July2012, 3 (4), 491-498.

3. Zujaja Taugeer, Gricelda Gomez, and Fatima Cody Stanford, “Obesity in Women: Insights for the
Clinician”, April 2018, 1, 27(4), 444-457.

4. B. M. Kaess, A. Pedley, J. M. Massaro, J. Murabito, U. Hoffmann, and C. S. Fox, “ The ratio of
visceral to subcutaneous fat, a metric of body fat distribution, is a unique correlate of cardiometabolic
risk”, Diabetologia, Oct 2012, 55(10), 2622—-2630.

5. André Tchernof and Jean-Pierre Despres, “Pathophysiology of human visceral obesity”, Physiol
Rev, Jan 2013, 93, 359 — 404.

6. K van der Kooy, J C Seidell, “Techniques for the measurement of visceral fat: a practical guide”, Int
J Obes Relat Metab Disord, Apr 1993,17(4), 187-96.

7. E Bonora, R Micciolo, A A Ghiatas, J L Lancaster, A Alyassin, M Muggeo, R A DeFronzo, “Is it
possible to derive a reliable estimate of human visceral and subcutaneous abdominal adipose tissue
from simple anthropometric measurements?”’, Metabolism, Dec 1995, 44(12), 1617-1625.

8. Rudresh Hiremath, Jebin Ibrahim, Krishna Prasanthi, Harish T Reddy, Rushit Sandeep Shah, and Ch
Haritha , “Comparative Study of Ultrasonographic and Anthropometric Measurements of Regional
Adiposity in Metabolic Syndrome”, Aug 2017, 11(8), TCO1-TCO05.

9. T Ivkovic-Lazar, “Current diagnostic methods of the specific distribution of adipose tissue”, Med
Pregl, Nov-Dec 2000, 53 (11-12), 584-587.

10. Busetto L, Baggio MB, Zurlo F, Carraro R, Digito M, Enzi G., “Assessment of abdominal fat
distribution in obese patients: anthropometry versus computerized tomography”, Int J Obes Relat
Metab Disord, 1992, 16, 731-736.

11. Rikke Bannebjerg Baarts, Mads Radmer Jensen, Ole Michael Hansen, Bryan Haddock, Eva
Prescott, Peter Hovind, Lene Simonsen, Jens Bulow, Charlotte Suetta, “Age- and sex-specific
changes in visceral fat mass throughout the life-span”, Obesity (Silver Spring), 2023, 31, 1953-1961.

12. K van der Kooy, J C Seidell, “Techniques for the measurement of visceral fat: a practical guide”, Int
J Obes Relat Metab Disord, Apr 1993, 17(4), 187-96.

13. M Kunesova, V Hainer, H Hergetov, A Zak, J Parizkov4, J Horejs, V Stich, “Simple anthropometric
measurements--relation to body fat mass, visceral adipose tissue and risk factors of atherogenesis”,
Sb Lek, 1995, 96(3), 257-67.

14. Robert Ross, James Aru, Jennifer Freeman, Robert Hudson, lan Janssen, “Abdominal adiposity and
insulin resistance in obese men”, Am J Physiol Endocrinol Metab, Mar 2002, 282(3), 657-663.

15. Kohrt WM, Kirwan JP, Staten MA, Bourey RE, King DS, Holloszy JO, “ Insulin resistance in aging

is related to abdominal obesity”, Diabetes, 1993, 42, 273-281.

IJFMR240527475 Volume 6, Issue 5, September-October 2024 4



https://www.ijfmr.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Djalalinia%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Qorbani%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Peykari%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kelishadi%20R%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4386197/
https://www.sciencedirect.com/journal/advances-in-nutrition
https://www.sciencedirect.com/journal/advances-in-nutrition
https://pubmed.ncbi.nlm.nih.gov/?term=Tauqeer%20Z%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gomez%20G%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Stanford%20FC%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kaess%20BM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pedley%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Massaro%20JM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Murabito%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hoffmann%20U%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fox%20CS%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22898763
https://pubmed.ncbi.nlm.nih.gov/?term=van+der+Kooy+K&cauthor_id=8387967
https://pubmed.ncbi.nlm.nih.gov/?term=Seidell+JC&cauthor_id=8387967
https://pubmed.ncbi.nlm.nih.gov/?term=Bonora+E&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Micciolo+R&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Ghiatas+AA&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Lancaster+JL&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Alyassin+A&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Muggeo+M&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=DeFronzo+RA&cauthor_id=8786733
https://pubmed.ncbi.nlm.nih.gov/?term=Hiremath%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ibrahim%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Prasanthi%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Reddy%20HT%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shah%20RS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Haritha%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Haritha%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ivkovi%C4%87-Lazar+T&cauthor_id=11320744
https://onlinelibrary.wiley.com/authored-by/Baarts/Rikke+Bannebjerg
https://onlinelibrary.wiley.com/authored-by/Jensen/Mads+Radmer
https://onlinelibrary.wiley.com/authored-by/Hansen/Ole+Michael
https://onlinelibrary.wiley.com/authored-by/Haddock/Bryan
https://onlinelibrary.wiley.com/authored-by/Prescott/Eva
https://onlinelibrary.wiley.com/authored-by/Prescott/Eva
https://onlinelibrary.wiley.com/authored-by/Hovind/Peter
https://onlinelibrary.wiley.com/authored-by/Simonsen/Lene
https://onlinelibrary.wiley.com/authored-by/B%C3%BClow/Jens
https://onlinelibrary.wiley.com/authored-by/Suetta/Charlotte
https://pubmed.ncbi.nlm.nih.gov/?term=van+der+Kooy+K&cauthor_id=8387967
https://pubmed.ncbi.nlm.nih.gov/?term=Seidell+JC&cauthor_id=8387967
https://pubmed.ncbi.nlm.nih.gov/?term=Kunesov%C3%A1+M&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Hainer+V&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Hergetov%C3%A1+H&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Z%C3%A1k+A&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Par%C3%ADzkov%C3%A1+J&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Horejs+J&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Stich+V&cauthor_id=8718817
https://pubmed.ncbi.nlm.nih.gov/?term=Ross+R&cauthor_id=11832370
https://pubmed.ncbi.nlm.nih.gov/?term=Aru+J&cauthor_id=11832370
https://pubmed.ncbi.nlm.nih.gov/?term=Freeman+J&cauthor_id=11832370
https://pubmed.ncbi.nlm.nih.gov/?term=Hudson+R&cauthor_id=11832370
https://pubmed.ncbi.nlm.nih.gov/?term=Janssen+I&cauthor_id=11832370

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
16. Hanying Liu, Di Yang, Shaobo Li,Yunfeng Xiao, Yinfang Tu, Danfeng Peng, Yugian Bao, Junfeng

17.

18.

19.

20.

21.
22,

Han, and Haoyong Yu, “Efficacy of visceral fat estimation by dual bioelectrical impedance analysis
in detecting cardiovascular risk factors in patients with type 2 diabetes”, Cardiovasc Diabetol, 2019,
18, 137.

Kentaro Shoji, Kazuhisa Maeda' Tadashi Nakamura, Tohru Funahashi, Yuji Matsuzawa, lichiro
Shimomura: “Measurement of visceral fat by abdominal bioelectrical impedance analysis is
beneficial in medical checkup”, Obes Res Clin Pract., Dec 2008, 2(4), I-11.

Simone Perna, Alessandro Faragli, Daniele Spadaccini, Gabriella Peroni, Clara Gasparri, MariamAh

med Al-Mannai, PietroMariano Casali, Edoardo La

Porta, Sebastian Kelle, Alessio Alogna, Mariangela Rondanelli, “Predicting visceral adipose tissue in
older adults: A pilot clinical study”, Clinical Nutrition, 41( 4), April 2022, 810-816.

Deurenberg P, van der Kooij K, Evers P, Hulshof T, “Assessment of body composition by
bioelectrical impedance in a population aged greater than 60 y”, The American Journal of Clinical
Nutrition, 51(1), January 1990, 3-6.

Robert J Kuczmarski, “Need for body composition information in elderly subjects”, The American
Journal of Clinical Nutrition, 50(5), November 1989, 1150-1157.

Steen B., “Body composition and aging”, Nutr Rev, 1988, 46, 45 - 51.

Chingwen Yeh, Yu-Jen Chen, Li-Yun Lai, TsongRong Jang, Jasson Chiang, Yu-Yawn Chen, Kuen-

Chang Hsieh, “Bioelectrical Impedance Analysis in a Mathematical Model for Estimating Fat-free
Mass in Multiple Segments in Elderly Taiwanese Males”, International Journal of Gerontology,
6(4), December 2012, 273-277.

IJFMR240527475 Volume 6, Issue 5, September-October 2024 5



https://www.ijfmr.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yang%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xiao%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tu%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Peng%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bao%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Han%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Han%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yu%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shoji+K&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Maeda+K&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Nakamura+T&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Funahashi+T&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Matsuzawa+Y&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Shimomura+I&cauthor_id=24351854
https://pubmed.ncbi.nlm.nih.gov/?term=Shimomura+I&cauthor_id=24351854
https://www.sciencedirect.com/journal/clinical-nutrition
https://www.sciencedirect.com/journal/clinical-nutrition/vol/41/issue/4
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition/vol/51/issue/1
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition
https://www.sciencedirect.com/journal/the-american-journal-of-clinical-nutrition/vol/50/issue/5
https://www.sciencedirect.com/journal/international-journal-of-gerontology
https://www.sciencedirect.com/journal/international-journal-of-gerontology/vol/6/issue/4

