
Uncorrected Proof

Asian J Sports Med. In Press(In Press):e116730.

Published online 2021 August 22.

doi: 10.5812/asjsm.116730.

Letter

A Practical Estimation of Body Fat Percentage Among Morbidly Obese

Patients

Bardia Hajikarimloo 1, Azadeh Hakakzadeh 2, Hassan Peyvandi 3, Arman Hasanzade 4, * and Lee
Ingle 5

1Medical Student, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Physiotherapy Research Center, Shahid Beheshti Unicersity of Medical Sciences, Tehran, Iran
3Hearing Disorders Research Center, Loghman Hakim Medical Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
4School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
5Department of Sport, Health & Exercise Science, University of Hull, London, United Kingdom

*Corresponding author: School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Email: arman29h@gmail.com

Received 2021 June 01; Revised 2021 June 20; Accepted 2021 July 07.

Keywords: Bariatric Surgery, Obesity, Morbid, Body Composition

Dear editor,
In Iran, prevalence of obesity doubled between 2005

and 2014, rising sharply from 12.6 to 25.9% (1). World-
wide prevalence of overweightness and obesity has dou-
bled since 1980, with one-third of the world’s population
now classified as overweight or obese (2). Conservative
treatment options for obesity, such as behavioral and phys-
ical interventions, have failed to stop the increasing preva-
lence rates (3). A popular but invasive treatment option for
obesity is bariatric surgery which has seen an annual rise
in procedures performed (4). Bariatric surgery is one of
the most effective treatments for combating obesity and
its related disorders of type 2 diabetes and hypertension
(4). Current guidelines recommend bariatric surgery as a
treatment option in patients with a body mass index (body
mass index (BMI); [weight (kg)/height2 (meters)]) > 40 or >
35 with serious co-morbidities (4, 5).

The “gold standard” method for assessment of body
composition in clinical practice is dual-energy x-ray ab-
sorptiometry (DXA) which provides a rapid and non-
invasive assessment of fat and fat-free mass (6). High as-
sociated costs and the requirement for specialist support
are disadvantages of DXA, meaning it is not feasible to use
routinely in clinical practice (7). Lower-cost alternatives
include bioelectrical impedance analysis (BIA), which is a
simple, non-invasive, low-cost device that estimates total
body water, fat, and fat-free mass (FFM) (7). BIA has a ma-
jor limitation when used with the morbidly obese due to
the variability of body water distribution (7). A comparison
of body composition assessment by DXA and BIA, accord-
ing to BMI, has been previously reported (7). Fat mass esti-

mation between DXA and BIA was similar in patients with
BMI ≥ 40, whereas fat-free mass was overestimated by a
mean of ~ 5.9 kg using the BIA method (7). An alternative
method to assess body composition and hence fat mass is
using equations based on anthropometrics that has been
proposed as alternatives to BMI in previous studies (8). Pre-
viously published equations require more than 10 differ-
ent anthropometric measurements or even require up to
four different skinfold measurements and hence are rela-
tively complex equations to be used in clinics (8, 9).

Herein, we have introduced a simple anthropometric
linear equation that is more accurate than the BMI to esti-
mate whole-body fat percentage among adult individuals.
It has previously been validated by the National Health and
Nutrition Examination Survey (NHANES) (9). Using this
equation, relative fat mass (RFM) can be calculated by the
following equation: 76 - (20 × (height (m) /waist (m)) for
women; 64 - (20 × (height (m)/waist (m))) for men. Alter-
natively, 64 - (20 × (height (m)/waist (m)) + (12 × sex) for
both men and women (male = 0; female = 1) (9). For identi-
fying individuals with obesity, RFM ≥ 33.9 for women and
≥ 22.8 for men showed a high level of sensitivity (9). We
hypothesized that RFM could be an accurate and suitable
index for surgeons and clinicians to estimate and moni-
tor body fat percentage before bariatric surgery and dur-
ing post-operative follow up. Since DXA is an expensive and
inaccessible method for many, BIA is used routinely by sur-
geons and clinicians as a more cost-effective substitute, al-
though it may not be available in all healthcare centers.
The RFM equation allows physicians to estimate body fat
percentage cheaply and quickly without the need for any
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equipment. However, further empirical work is required
to test its efficacy in obese populations who are being con-
sidered for bariatric surgery.
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