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BODY MASS INDEX:
different nutritional status according to WHO,
OPAS and Lipschitz classifications in
gastrointestinal cancer patients
Katia BARAO and Nora Manoukian FORONES

ABSTRACT – Context - The body mass index (BMI) is the most common marker used on diagnoses of the nutritional status. The
great advantage of this index is the easy way to measure, the low cost, the good correlation with the fat mass and the association to
morbidity and mortality. Objective - To compare the BMI differences according to the WHO, OPAS and Lipschitz classification.
Methods - A prospective study on 352 patients with esophageal, gastric or colorectal cancer was done. The BMI was calculated and
analyzed by the classification of WHO, Lipschitz and OPAS. Results - The mean age was 62.1 ± 12.4 years and 59% of them had
more than 59 years. The BMI had not difference between the genders in patients ≤59 years (P = 0.75), but over 59 years the BMI
was higher in women (P<0.01). The percentage of undernourished was 7%, 18% and 21% (P≤0.01) by WHO, Lipschitz and OPAS,
respectively. The overweight/obesity was also different among the various classifications (P≤0.01). Conclusions - Most of the patients
with gastrointestinal cancer had more than 65 years. A different cut off must be used for this patients, because undernourished
patients may be wrongly considered well nourished.
HEADINGS – Body mass index. Nutritional status. Gastrointestinal neoplasms.

INTRODUCTION

Many methods are used to evaluate the corporeal
composition(10), though only a few are applicable on
large groups of individuals, as in epidemiological
studies, mainly due to the elevated cost.
The body mass index (BMI)(1, 4) is the most widely
used indicator in epidemiological studies, associated
or not with other anthropometric variables to identification of patients at nutritional risk or obesity.
The great advantage of this index is the easy way to
measure, the low cost, the good correlation with the fat
mass and the association to morbidity and mortality(2).
The Quételet(18) studies observed that in adult life,
a normal-sized individual’s weight was proportional
to his stature squared. In 1972, this index was called
body mass index (BMI), but sometimes the name of
Quételet Index is still used.
Based on the risk of death, the World Health Organization (WHO)(11), in 1998, proposed the utilization
of the following cutoff points for the classification of
nutritional status in adults: underweight with BMI
<18.5 kg/m2, normal weight with BMI between 18.524.9 kg/m2, overweight with BMI >25 kg/m2 and
obesity with BMI >30 kg/m2.

However the nutritional status in elderly measured
by the BMI is widely discussed due to the corporeal
compositions alterations(5). In 1994, Lipschitz(9), stu
dying normal adults, proposed a different cutoff for
individuals over 65 years of age, being underweight
individuals with less than 22 kg/m2 and overweight
individuals with more than 27 kg/m2.
The Pan-American Health Organization (OPAS)(12)
recommends the following classification for subjects
over 59 years of age: BMI less than 23 kg/m2 as underweight; between 23 and 28 kg/m2 as normal weight;
between 28 and 30 kg/m2 as overweight and more than
30 kg/m2 as obesity.
Patients with gastrointestinal cancer had frequen
tly more than 65 years and the WHO classification of
the BMI can underestimate the number of patients
on nutritional risk.
The aim of this study is to identify the BMI of the
patients with gastrointestinal cancer and compare the
percentage of patients on nutritional risk according
to the classification of WHO, OPAS and Lipschitz.
METHODS

A prospective study was conducted in 352 gastro-
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intestinal cancer outpatients on treatment or follow-up at
the Oncology Group of the Division of Gastroenterology at
Escola Paulista de Medicina, Universidade Federal de São
Paulo, SP, Brazil (EPM-UNIFESP). Patients with esophageal, gastric and colorectal cancer were included. Patients
with edema or ascites were excluded.
Anthropometric measurements, i.e. weight (kg) and
height (cm), were taken from all patients, on a Filizola
180 platform-type scale, for calculated the BMI. Statistical
analysis was performed using the SPSS V16 software. The t
Student test was used to compare the variables between the
groups. The chi-square test was used to determine whether
two variables and their levels were statistically dependent.
A significance level of 0.05 (5%) and confidence interval
(95%) were used.
RESULTS

Among the 352 patients, 50.8% were females. The mean
age was 62.1 ± 12.4 years and 59% of them had more than
59 years (Table 1). The patients were divided in two groups
according to the age and sex. The percentage of males and
females was not different in the group with ≥59 years compared to the others (Table 1). The BMI had not difference
between the genders in patients ≤ 59 years (P = 0.75), but over
59 years the BMI was higher in women (P<0.01) (Table 2).
The numbers of the undernourished patients according to
the WHO, OPAS and Lipschitz classifications were 7%, 18%,
TABLE 1. Age according to the gender of the patients
Total
Males
Females
(n = 352)
(n = 173)
(n = 179)
≤ 59 years (41%)

144

67

77

> 59 years (59%)

208

106

102

Age (mean ± SD)

62.1 ± 12.4 61.9 ± 11.9 62.2 ± 12.9

P
0.47
0.81

TABLE 2. BMI (mean ± SD) in both genders according to the age
Total
BMI

Males

Females

P

≤ 59 ys

25.3 ± 5.2

25.1 ± 5.0

25.4 ±5.3

0.75

>59 ys

25.6 ± 5.2

24.6 ± 4.9

26.5 ± 5.3

<0.01

Total

25.4 ± 5.2

24.8 ± 5.0

26.0 ± 5.3

0.04

TABLE 3. Number of patients classified as undernourished, well nourished
and overweight or obesity classified according to the WHO, Lipschitz
and OPAS
WHO
Lipschitz
OPAS
P
n (%)
n (%)
n (%)
Undernourished
26 (7)
64 (18)
74 (21)
<0.01
Well nourished
144 (41) 138 (39) 145 (41)
Overweight/obesity
182 (52) 150 (43) 133 (38)
BMI = body mass index;
WHO = World Organization of Health;
OPAS = Organización Panamericana de la Salud
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21%, respectively. This difference was significant (P<0.01).
The numbers of obese patients was also different in the three
classifications, being higher in the WHO classification and
smaller in the OPAS or Lipschitz (P<0.01) (Table 3).
DISCUSSION

The easy and good correlation of the BMI with morbidity
and mortality justify its use in epidemiological studies and
clinical practice, in spite of it not representing the corporeal
composition of individuals(3).
Some classifications, such as the OPAS or the Lipschitz,
divided the BMI by age because the corporeal composition
and fat distribution vary with age(3, 5, 7, 12, 17), which does not
occur in the WHO classification(11). Comparing the results
found, 48 (14%) were normal weight by the WHO classification, whereas they were considered undernourished by
the OPAS. Furthermore, 14% obese patients by the WHO
classification were normal weight by the OPAS. This is an
important factor, mainly when dealing with digestive tract
cancer patients, which occurs mainly after the 6th decade of
life(8). In our sample, 59% of the group studied was over 59
years, with a mean age of 62.1 ± 12.4 years.
The BMI median among the undernourished patients
varied using the different classifications. In the WHO
classification we found the lowest BMI because the
term undernourished includes only patients with a BMI
< 18.5 kg/m2, not including elderly patients at great risk
of becoming undernourished. Age leads to nutritional
transformation, mainly in fat mass and in women (7). A
research done in Brazil with 41 geriatric patients described
a better correlation of MAN (Mini Nutritional Assessments) scores nutritional status using the Lipschitz then
the WHO classification(13).
As undernourishment has been recognized as a condition
associated with an increased risk of infectious complications
after surgery, mainly in elderly, it is necessary the diagnosis
of these patients (15). It is not clear the total mechanism
responsible to the correlation between undernourishment and
adverse clinical effects, but it is probably a combination of
immune, inflammatory and metabolic processes(6, 16).
This study had shown a difference among the various classifications of the nutritional status. Among the 352 patients
analyzed, 14% of them had differences on interpretation
according to the classification used. These results are useful
to indicate the necessity to alert the health professionals to
use specific measures for elder patients.
According to Stevens et al.(15), the choice of the BMI
cutoffs may have a political impact because they are used
to evaluate the population’s health and the necessity for
health-promoting measures. Nevertheless, for health professionals, the use of a BMI with different cutoff points for
patients over 59 years of age is important, as it would take
into account the corporeal modifications which occur with
aging and in this way permit a more precise diagnosis of the
nutritional status for this age bracket. Other methods, such
as the subjective global evaluation and the nutritional risk(14),
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may assist in the detection of undernourishment at an earlier
stage than the BMI, but they are not did commonly by physicians. Most of time these questionnaires were applicated by
nutritionists that are not always present in the treatment of
oncologic outpatients.
The present study showed the variation in the results
of the different cutoff points of the BMI, highlighting the
importance of an adjustment for the group studied. Most
of the patients with gastrointestinal cancer had more than
65 years. A different cutoff must be used for this patients,

because undernourished patients may be wrongly considered
well nourished. The early detection of undernourishment
and its correction may assist in the treatment of the disease
and the prevention of complications.
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RESUMO – Contexto - O índice de massa corpórea (IMC) é largamente usado no diagnóstico do estado nutricional. As principais vantagens deste índice
são a facilidade de obtenção, o baixo custo e a correlação com o índice de massa gorda. Objetivo - Comparar as diferenças entre o IMC de acordo
com as classificações da OMS, OPAS e Lipschitz. Método - Foi realizado estudo prospectivo com 352 pacientes com câncer esofágico, gástrico ou
colorretal. O IMC foi calculado e analisado pelas classificações da OMS, de Lipschitz e da OPAS. Resultados - A média de idade foi de 62,1 ± 12,4
anos e 59% dos pacientes tinham mais que 59 anos. O IMC não variou entre os sexos nos pacientes com idade ≤ 59 anos (P = 0,75), mas após os 59
anos o IMC foi maior entre as mulheres (P<0,01). O percentual de desnutridos foi de 7%, 18% e 21% (P≤0,01) segundo as classificações da OMS,
Lipschitz e OPAS, respectivamente. O sobrepeso/obesidade também diferiu entre as várias classificações (P≤0,01). Conclusões - Os pacientes com
câncer gastrointestinal têm com frequência idade superior a 65 anos. Um diferente nível de corte deve ser usado para estes pacientes porque os desnutridos podem ser erroneamente considerados bem nutridos.
DESCRITORES – Índice de massa corpórea. Estado nutricional. Neoplasias gastrointestinais.
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