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BACKGROUND: The purpose of this study was to calculate the body fat percentage and learn its relationship with body mass index
in oral squamous cell carcinoma.

MATERIALS AND METHOD: the study comprised of 31 oral squamous cell carcinoma patients and 28 controls. Body mass index
was calculated for each individual by recording the height (in meters) and weight (in Kilograms). Prediction equations given by
Deurenberg, Gallagher and Jackson-Pollock were used to calculate body fat percentage.

RESULTS: Definite correlation between body fat percent and body mass index was found in oral squamous cell carcinoma and
controls. Comparisons of body fat percentages between both groups were found to be statistically significant in Gallagher (p = 0.04)
and Jackson-Pollock (p = 0.03) equations.

CONCLUSION: This study suggests that body fat percentage can be a useful indicator for assessing severity of lipolysis due to
cachexia in cancer patients. The study can help in evaluating nutritional status during postoperative care of cancer patients.

A
B
S
T
R
A
C
T

KEYWORDS: Body fat percentage, Body mass index, Prediction equations, Oral squamous cell carcinoma

INTRODUCTION

Malnutrition is frequently concomitant in patient
with chronic diseases and it may be associated with
adverse outcome in these individuals. It has been
surveyed that up to 20% of patients with cancer die of
the effects of malnutrition rather than of the
malignancy itself. The prevalence of malnutrition in
cancer patients varies by tumor type and disease
stage.' Many cancer patients have a wasting syndrome
termed cachexia, which is characterized by loss of
skeletal muscle and adipose tissue. Although
extensive literature is available on the mechanisms
behind muscle wasting, much less is known about the
factors encouraging loss of adipose tissue in cancer
patients. However, it is believed that increased fat cell
lipolysis, resulting in loss of lipids from adipose
tissue, is independent of malnutrition.?

Fat loss is frequently observed in advanced malignant
disease, but may also occur in patients with early
stage cancer when tumor volume is still relatively
small. Studies in experimental animals have shown a
progressive depletion of carcass fat stores during
tumor growth.3 Fouladiun et al examined changes in
body composition, diet, and inflammatory markers in
cachectic patients with cancer. They found that
anorexia and loss of body fat are the powerful
predictors of mortality.4

Numerous methods are available to assess body
composition, which include bioelectrical impedance,
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infra-red interactance and anthropometry such as
skinfold thickness measurements or weight-height
indices. For the assessment of body fat percentage
(BF %), a weight-height index is the most simple
method. From the several available weight-height
indices, the body mass index (BMI) seems to be the
most appropriate.> Undoubtedly body mass index
(BMI) has been shown to correlate closely with body
fat, irrespective of age, sex and ethnicity.®

In 1991 Deurenberg et al derived the prediction
equations for the assessment of BF% from BMI, sex
and age that provides accurate estimates of body
composition. They found that it is inexpensive and
does not rely on well-trained observers. Similar
prediction equations were also derived by Gallagher
and Jackson-Pollock.”

Numerous prospective studies have been performed
for the estimation of body fat and cancer risk by using
BMI and relevant anthropometric data. These
prospective studies include esophageal, breast,
prostate and gynecologic cancers. However there is
very scanty data available for estimation of body fat
percent in head and neck cancer, especially oral
cancer. From this viewpoint the present study was
thought up to calculate the body fat percentage (BF
%) in oral squamous cell carcinoma patients by using
various body fat percentage equations byDeurenberg,
Gallagher and Jackson-Pollock® and correlate it with
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body mass index (BMI).

MATERIALS AND METHODS

Thirty-one histopathologically confirmed oral
squamous cell carcinoma patients and 28 healthy
controls were selected from the data available of
previous study. Ethicalclearance was obtained from
the Institutional Ethical Committee, People’s College
of Dental Sciences and Research Centre,
Bhopal.Patients with history of chemotherapy,
radiotherapy, oncosurgery, obesity, systemic
diseases, bronchial asthma and drug allergies were
excluded. BMI of each individual was calculated from

Estimation of BF% in OSCC Gharote H et al.

the height and body weight using formula Body Mass
Index= Weight/Height (m2). BF% for both the groups
was calculated by using various equations (Table 1).

Statistical analysis: Means with standard deviation
for BMI, body fat percent (BF %), age and sex were
calculated. Student’s t test was used for comparing
the BF% between controls and oral squamous cells
carcinoma patients. Analysis of variance (ANOVA)
was used to compare BF% calculated by using various
equations given in table 1. Mean BMI and mean BF%
was correlated by using Pearson’s correlation in both
the groups.

Adult body fat Percentage

Researcher

Deurenberg 1

Deurenberg 2
Gallagher

Jackson-Pollock

(1.20 x BMI) + (0.23 x Age) - (10.8 x gender*) - 5.4

(129 x BMI) + (0.20 x Age) - (1.4 x gender*) - 8.0
(1.46 x BMI) + (0.14 x Age) - (1.6 x gender*) - 10

(1.61 x BMI) + (0.13 x Age) - (12.1 x gender*) - 13.9

Table 1. Equations for Calculation of Body Fat Percentage (* for males: gender =1 and for
female: gender = o)

RESULTS

Control group (group II) comprised 28 healthy
individuals with age ranging from 22 to 70 years
(mean age 48.68 + 14.68 years) while study group
(group I) comprised 31 oral squamous cell carcinoma

Parameters

Study

group
n=31

Male/Female 16/15

Age Range 30-76
(years)

Control

group
n=28

18/10
22-70

Mean age 52.58 +11.86 48.68 =
(years) 14.68
VIR 19.80 £2.59  23.14 £2.22

patients with age ranging from 30 to 70 years (mean
age 52.58 + 11.86 years). Comparison of age and sex
distribution in both the groups was not significant
(Table 2).

P Inference
0.472 Not significant
0.26 Not significant
0.0000 Highly significant

Table 2. Characteristics of Study (Group I) and Control (Group II) groups

Comparison of BF% between Group I and Group II
were found to be significant statistically in Gallagher
(p = 0.045) and Jackson Pollock (p = 0.034) equations
but was not significant in both the Deurenberg

equations (Table 3).

Correlations of BF% calculated by various equations
with BMI in Group [was found to be statistically
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highly significant, especially in the Jackson Pollock
formula (p = 0.0008) (Table 4). In Group II, similar
findings were observed (Table s5). Comparison of

mean body fat percentage by various equations was
found to be statistically significant in both the groups
(Table 6).

Deurenberg1 Deurenberg 2 Gallagher Jackson-Pollock
24.89 + 6.25 2217 + 6.49 20.29 * 6.67 18.63 + 7.10
26.62+5.76 24.25+5.88 23.14+5.87 21.89+6.16
0.14016 0.106402 0.045591 0.0341215
NS NS s s

Table 3. Comparison of body fat percent in group I and II (T test)

Formula Deurenberg Deurenbrg Gallagher Jackson -
1 2 Pollock
BOGVSEI/N  24.89 £ 6.25 2217+ 6.49 20.29 18.63 = 7.10
6.67
19.81 + 2.55
0.004 0.003 0.001 0.0008

Table 4. Correlation of body fat percent with BMI in OSCC

Formula

1

Body fat% 26.62+5.76

0.036

Deurenberg Deurenbrg

24.25+5.88

0.033

Gallagher  Jackson - Pollock
2
23.14+5.87 21.89+6.16
23.13+2.18
0.018 0.013

Table 5. Correlation of body fat percent with BMI in controls

Factor

Deurenberg Deurenberg

2
Control

Group 26.62+5.76 24.25+5.88
II

0oscc

(G 24.89 + 6.25 22.17 + 6.49

Gallaghar Jackson P Inference
Pollock
23.14+5.87 21.89+6.16 <o.0001  Highly
Significant
20.29 £6.67 18.63+7.10 0.003 Significant

Table 6. Correlation of mean BF% within the Group

DISCUSSION

For the assessment of BF% in epidemiological studies,
a weight-height index, especially body mass index
(BMI) is the simplest method as minimum of
equipment is needed. Body-weight and body height
are relatively easy to measure as well-trained observer
is necessary for the measurement of skinfold
thickness and  bioelectrical  impedance for

measurement of body fat. BMI seems to be the most
appropriate parameter as its correlation with BF% is
high, and that with body height is low. Due to
differences in body composition between males and
females, and the age-related increase in body fat mass
and the decrease in fat-free mass the relationship
between BF% and BMI is sex- and age-dependent.
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Thus assessment of BF% from BMI, sex and age
provides accurate estimates of body composition
with the use of different prediction equations.5

We aimed at using these equations for the assessment
of BF% in available data of oral squamous cell
carcinoma patients and the controls. There are other
prediction equations for estimation of BF% using
BMI, age and gender (table 1).7 As there is no specific
prediction formula for Indian population, all the four
equations were referred for calculation of BF%.

In the present study, body fat percent in OSCC group
was found to be significant when compared with the
controls. Similar findings were also observed by
Warnald et al. in female cancer patients although the
difference was not significant in male patients with
that of controls.®9 We found statistically significant
correlation between BF% and BMI in oral squamous
cell carcinoma patients. In controls also the BF% was
significantly correlated with BMI.

When the body fat percentages calculated by all
equations were compared within the group, a
statistically significant relation was found among
those values. This finding was true for both the
groups which suggest that body fat percent derived
from either of these equations can be useful for
assessment of body composition.

Laky et al. in gynecologic cancer patients found that
fat mass was not significantly lowered in
malnourished women than well-nourished women. A
possible reason for the non-identification of
malnourished  patients via body  density
measurements may be that many of the women were
obese before disease development. However, the
feasibility of body density measurements in the
clinical setting is limited, because of the limited
availability of the machine in hospitals and because
of the limited compliance of very ill
patientst.Wallstrom et al derived that general
adiposity is not associated with prostate cancer. They
found that BF% estimated by other methods were
slightly different from those for BMI.

There seems to be a dual relationship between body
fat and cancer, as in certain studies it shows negative
correlation while some studies are having positive
association. Murphy et al found the strong relation
between obesity and colon cancer.” Similar
observations were also made by Kim et al for colonic
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adenoma and abdominal obesity.” Steffen et al. found
that higher BMI was related to higher risk of
esophageal adenocarcinoma and also that higher
waist circumference and waist heap ratio (as
indicators of abdominal obesity) were associated with
a higher risk of this cancer type. In contrast, they
observed an inverse association for BMI and waist
and hip circumference with risk of esophageal
squamous cell carcinoma.3 This was also in
accordance with Garavello et al., who observed that
men with less abdominal fat had an increased risk of
laryngeal cancer.*# The fat values in the patients with
solid tumors were considerably lower than either
those of normal age matched controls or patients
with hematological cancers.”

There are some studies on comparison between body
fat and body mass index in prediction of
inflammatory and atherogenic lipid risk profiles in
elderly women, in adolescents for anthropometric
variables in Brazilian populationand evaluating
diagnostic performance in Korean population. These
studies have used parameters like DEXA and skinfold
thickness.’®718 But there are very few studies using
these prediction formulae especially in cancer
patients.

Strengths of our study are availability of fewer studies
of this kind in the past, particularly in head and neck
region, referral of four prediction equations for
estimation of BF%, common formula for both the
genders. Nevertheless most of the studies done in
past are based on electrical impedance and skin fold
thickness. The major limitations in the study include
a relatively small number of cases, randomly selected
controls and unavailability of specific prediction
formula for Indian population leading to inexact
estimates.

CONCLUSION

Cachexia associated cancer is mostly governed by loss
of body fat and is a major cause for morbidity in
cancer patients. The estimation of body fat percent
between preoperative and post operative cancer
patients could be a useful tool for evaluation of their
nutritional status. Use of any prediction formula can
prove to be a simpler method in this regard.
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