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Abstract

Introduction: The study of the nutritional status of the elderly 
merits attention, since there is no consensus regarding the 
criteria for the evaluation of the Body Mass Index (BMI) of 
this population.

Objective: The evaluation of the nutritional status of elderly 
women practicing regular physical exercise, as well as the 
comparison of the World Health Organization (WHO) and the 
Lipschitz criteria for the identification of health risks in order 
to examine their agreement.

Method: A descriptive cross-sectional study was conducted 
with the participation of 76 elderly women taking part in 
physical exercise groups in Petrolina-PE. The nutritional 
status was obtained by the calculation of BMI, according to the 
WHO and Lipschitz criteria. The Variance analysis (ANOVA) 
was used to compare the variables, followed by Tukey’s post 
hoc. The Kappa statistic established an agreement between 
the two BMI criteria and the Spearman coefficient determined 
a correlation between BMI and waist circumference (WC).

Results: Elderly women aged 60-79 years old were classified 
as being overweight by WHO and eutrophic by Lipschitz. 
Participants 80-89 years old demonstrated eutrophy, 
according to the Lipschitz criteria, while the WHO criteria 
diverged for this group between thinness and eutrophy. 
There was weak agreement between both the criteria, Kappa 
(0.232, p = 0.002) and a strong correlation between BMI and 
WC (r = 0.722, p <0.001).

Conclusion: A divergence between the WHO and Lipschitz 
criteria was found. The WHO criteria proved to be more 
sensitive for identifying overweight and obesity, while the 
Lipschitz criteria were more sensitive for identifying normal 
weight and malnutrition. The WC measure was more accurate 
for detecting health risks, especially in elderly eutrophic 
women.
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Overweight, and in particular, obesity, are 
considered chronic diseases that interact with a range of 
sicknesses of epidemiological severity1. In the human body, 
the excess of adipose tissue is involved, as it potentializes 
the development of cardiovascular, osteomuscular, and 
neoplastic pathologies2,3. In the case of elderly individuals, 
the focus group of this investigation, systematic reviews 
and meta-analysis studies have demonstrated that there is 
a relationship between obesity, dementia, and cognitive 
capacity4,5.

Alterations in nutritional state negatively reflect the 
quality of life (QL) of an elderly individual, and can even 
result in death2,3. Thus,  overweight or obese populations 
are treated as public health issues2,6, indicating the need for 
the development of studies and the perfection of measures 
which qualify the evaluation of nutritional status. The 
factors that induce nutritional alterations are found to be 
related to the genetic characteristics of a person, as well 
as the cultural aspects of the elderly individual, and the 
lifestyle adopted. In general, the diagnosis of nutritional 
state is obtained through the evaluation of nutritional risk, 
as determined by the Body Mass Index (BMI), which is 
also known as Quetelet’s index7.

Studies have highlighted that the use of BMI offers 
advantages, due to being a low-cost and easily applicable 
procedure with little variety among intra- and inter-raters7. 
BMI serves as a predictor of morbidity and mortality, and 
is frequently used for the estimation of the prevalence of 
obesity in populations2,3,5. Investigations developed with 
representative samples have shown that a significant 
correlation exists between BMI and other anthropometric 
indicators of non-visceral fat6,7,8, such as subscapular 
skinfold thickness (SST), triceps skinfold thickness 
(TST), and the measure of hip circumference (HC), as 
well as the measure of visceral fat, as evaluated by waist 
circumference (WC)4. 

On the other hand, BMI is also known to have certain 
deficits, in that it is not capable of differentiating lean mass 
from fat mass7,8, nor does it allow for the interpretation of 
results by sex or age group.  It also does not differentiate 
between ethnic and cultural characteristics9. Another 

problematic issue is the determination of nutritional state 
with the BMI cut-off points. Thus, depending on the 
criteria adopted, the elderly individual will be classified in 
one category or another, which may or may not indicate a 
health risk10, due to either obesity or malnutrition.

In light of these issues, waist circumference (WC) 
is referenced as a more efficient measure than BMI for the 
prediction of health risks related to obesity11. This is due 
to the fact that, in recent decades, the concentration of fat 
in the abdominal region has been strongly related to the 
risk of metabolic diseases in the population. In the case 
of elderly individuals, the accumulation of fat in the waist 
region is common, due to the combination of sedentariness 
and a set of alterations in metabolism originating from the 
process of human aging itself1,2,4. Thus, the evaluation of 
WC has been shown to be an important anthropometric 
measure, with evidence that its association with BMI is 
capable of better preventing health risks than BMI alone4,6.

The criteria that are used most for the analysis of 
BMI of the elderly population are those proposed by the 
World Health Organization (WHO)2 and by Lipschitz12. 
The WHO evaluation is used more frequently, but 
comparatively presents limitations as it does not account 
for alterations in human development. The Lipschitz 
criterion considers transformations in the aging process 
which interfere directly in the calculation of BMI, such 
as the decrease of total body water, bone mineral density 
(BMD), the reduction of fat-free mass (FFM), and the 
increase of body fat (BF). Furthermore, considering that 
physical activity (PA) benefits the metabolism by slowing 
the set of transformations caused by the aging process13, 
studies that evaluated the BMI of elderly individuals 
regularly practicing physical exercise (PE) still have not 
reached a consensus regarding the best measure for testing 
the nutritional status of this population.

Therefore, the objective of the present study was 
to evaluate the nutritional status and the measure of WC 
of a group of elderly women regularly practicing physical 
exercise, and to compare the WHO and Lipschitz criteria 
for the identification of health risks, in order to examine 
their agreement.

 INTRODUCTION

This descriptive cross-sectional study was carried 
out with a non-probabilistic and intentional sample of 
76 individuals of the female sex (68.76±5.86 years). 
The participants took part in a PA program offered 
to elderly residents of Petrolina-PE by the Physical 
Education course at the Vale do São Francisco Federal 
University (UNIVASF). The activities practiced included 
hydrogymnastics, swimming, weight training, general 
gymnastics, tennis, and Pilates. Physical exercise (PE) 
took place two times a week, for sessions of 60 minutes. 
The criteria adopted for inclusion in the study were a 
minimum age of 60 years, participation in the activities 
for a minimum of three months, and no presentation of any 
muscular, articular, or bone lesions during the evaluation 
period. Those that did not reach a 75% attendance rate for 
the physical activities during the execution period of the 

 METHODS
study and those that did not sign the Informed Consent 
Form (ICF) were excluded from the study. The study 
was approved by the Ethics Committee for Research 
with Human Beings of the Vale do São Francisco Federal 
University/UNIVASF (CAAE: 44113715.3.0000.5196).  

Instruments
The nutritional evaluation was obtained with 

Quételet’s BMI calculation: body mass(kg/m2)/(height) 2. 
Body mass was determined by a digital scale – WISO – 
with 0.1 kg of resolution and a maximum capacity of 150 
kg, appropriately calibrated. Height was measured as the 
distance between the soles of the feet and the highest point 
on the head (vertex), with the head oriented according 
to Frankfuert’s plane14. For the evaluation of the body 
mass and height indicators, the elderly women remained 
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in women for variable visceral fat were those proposed by 
WHO2: WC>80cm for an increased risk and WC>88cm 
for a substantially increased risk. 

Statistical analysis
The results were presented via a descriptive analysis 

using central tendencies (mean, standard deviation, and 
frequencies).  The test for the distribution of data was 
verified by the Kolmogorov-Smirnov normality test. The 
Variance Analysis (ANOVA) of an entry was utilized 
for the comparison of the studied variables, followed by 
Tukey’s post hoc. The legitimacy test of the BMI results 
was calculated with Cohen’s kappa coefficient: values 
close to 1.0 indicate excellent results, thus revealing the 
gold standard. For the association between BMI and AC, 
Spearmen’s correlation coefficient was applied. The data 
were processed with the Statistical Package for the Social 
Sciences (SPSS) software, version 19.0. The MedCalc 
program, version 15.2, was utilized for the presentation of 
graphics. The level of significance adopted was p<0.050.

 RESULTS

barefoot with a minimum amount of clothing and were 
positioned standing with their backs to the scale. The 
adiposity indicator utilized was WC, determined with the 
use of a flexible and inelastic metric tape placed around 
the waist. The procedure was carried out on the smallest 
curvature, without compromising the tissues, and more 
precisely, between the ribs and the iliac crest. For the 
cases in which it was impossible to identify the smallest 
curvature, the evaluation was carried out 2 cm above the 
umbilical scar.

Two dependent variables for establishing the 
classification of nutritional status were addressed, 
representing the WHO2 and Lipschitz12 evaluations, 
according to the following criteria. The WHO criteria 
were: underweight (BMI<18.5kg/ m2), eutrophy 
(BMI18.5kg/m2 – 24.9kg/m2), overweight (BMI 25 – 
29.9kg/m2), class I obesity (BMI 30 kg/m2 – 34.9 kg/m2), 
class II obesity (BMI 35 kg/m2 – 39.9 kg/m2), and class 
III obesity (BMI 40≥ kg/m²). The Lipschitz criteria were: 
underweight (BMI<22kg/m²), eutrophy (BMI 22 kg/m² - 
27kg/m²) and excess weight (BMI>27kg/m²). The criteria 
utilized for indicating the risk of metabolic complications 

Among the 76 women who participated in the 
present study, 41 (53.9%) were 60-69 years old, 31 
(42.2%) were 70-79 years old, and 3 (3.9%) were 80-
89 years old. Table 1 presents the mean results for the 
principal variables categorized by age groups. Significant 
differences were observed among the age groups 
(p<0.001). Decreases in body mass and height with the 
increase in age were observed, and a significant difference 

was found for height when comparing the age groups of 
60-69 years and 70-79 years (p≤0.050). Considering BMI, 
elderly women between 60-79 years of age displayed 
practically identical averages, while individuals between 
80-89 years of age displayed inferior values (p≥0.050). 
The evaluation of visceral fat demonstrated an increased 
risk for metabolic complications (WC>88 cm) in all age 
groups, with significant differences (p≤0.050).

Table 1: Characteristics of the evaluated population, according to age groups, with values expressed by the 
mean and standard deviation.

Variables 60-69 years 70-79 years >80 years p
 Age (years) 64.17±2.52a,b 73.38±2.61a,c 82.33±2.08b,c <0.001
 Mass (Kg) 67.25±9.01 65.15±13.27 59.50±,2.78   0.413
 Height (m)   1.55±0.06a   1.52±0.06a   1.54±0.04   0.109
 BMI (kg/m2) 27.85±4.09 27.89±4.91 24.98±0.79   0.541
 WC (cm) 88.26±9.93a 88.43±12.17c 89.00±9.84a,c   0.993

Legend: SD=standard deviation; kg= kilogram; m2=square meters; WC=waist circumference; cm=centimeters; 
a,b,c=p≤0.050.
Source: Author (2016)

With the use of Cohen’s kappa coefficient, a weak 
level of agreement was verified between the indices 
designated by the WHO and Lipschitz criteria (0.232; 
p=0.002). This finding became more evident after the 
comparative analysis of the nutritional state classifications 
by age group (Table 2). In accordance with the WHO 
criteria, a state of thinness was identified in 3/76 elderly 
women, while the Lipschitz criteria classified 7/76 women 
as thin. For normal weight, the WHO criteria identified 
16/76 women with normal weight, while the Lipschitz 
criteria classified 30/76 elderly women with normal 

weight. Considering that the Lipschitz classification does 
not distinguish between the categories of overweight and 
obese, but the WHO criteria distinguishes both, individuals 
were grouped according to the WHO classification: 39/76 
elderly women were classified as overweight, 12/76 were 
classified with class I obesity, and 6/76 were classified 
with class II obesity. Therefore, the evaluation of health 
risks with the WHO criteria identified 57/76 elderly 
women at risk, while the Lipschitz criteria detected 39/76 
elderly women at risk.
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Table 2: Prevalence of nutritional status, WHO and Lipschitz criteria
Groups (years) Underweight Eutrophy Overweight/Obesity

n (%) n (%) n (%)
WHO

60-69 ---------- 8(19.5) 33 (80.5)
70-79 1 (3.1) 7 (21.9) 24 (75.0)
>80 2 (66.7) 1(33.3) ----------

Total 3 16 57
Lipschitz

60-69 4 (9.8) 14 (34.1) 23 (56.1)
70-79 3 (9.4) 13 (40.6) 16 (50.0)
>80 -----------   3 (100.0) ----------

Total 7 30 39
 Source: Author (2016).

Figure 1 compares the mean values for WC with 
nutritional status, discriminating between the results 
according to the WHO and Lipschitz criteria. Considering 
the value WC≥80cm as an indicator of visceral fat for 
health risks and the measure of WC>88cm as an indicator 
of increased risks, it is observed that the elderly women 
classified as underweight did not display health risks. 
However, those qualified as normal weight by both sets 
of criteria displayed values of WC≥80cm, warning of 
health risks. As expected, elderly women who qualified as 

overweight and obese demonstrated mean values for WC 
greater than 90cm, warning of increased health risks. 

With the objective of verifying the agreement 
between BMI and WC measures, the level of correlation 
between the variables was determined. The statistical 
analysis indicated a strong relation (r=0.722, p<0.001), 
demonstrating that the measures are complimentary to 
the prediction of health risks for physically active elderly 
women (Figure 2):

The population analyzed was composed of women, 
a characteristic of the physical activity program where 
the investigation was conducted. The predominance of 
feminization in aging and in physical activity programs 
at the national level has been emphasized by previous 
studies15,16, highlighting the commitment of elderly 
women to health prevention.

Considering the stratification by age group, 
participants aged 60-69 years old and 70-79 years old 
made up 96.1% of the evaluated population, and the rest 
were 80-89 years old. In the present study, before the 

comparison of the BMI judgments, the WHO cut-off 
points referring to overweight, class I obesity, and class II 
obesity were aggregated. Thus, comparatively, the WHO 
criteria classified 73.5% of the elderly women, primarily, 
with nutritional states of overweight and obesity. On 
the other hand, the Lipschitz criteria classified 49.4% of 
participants with excess weight. Therefore, comparatively, 
the Lipschitz criteria qualified 50% more of the elderly 
women as having normal weight than the WHO criteria. 
Nevertheless, the finding invites doubts regarding the 
existence of false-positive results among those elderly 

Figure 2: Correlation between the Body Mass Index 
and Waist Circumference.

Figure 1: Average values of WC (cm), compared 
with the BMI (kg/m2), according to the cut-off points 
of the WHO and Lipschitz criteria.

 DISCUSSION
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present study the WHO criteria indicated three elderly 
women (3.8%) in a state of thinness, while 7 (9.2%) 
were classified in a state of thinness by the Lipschitz 
measure. The findings confirmed the specialized literature 
that attributed a greater efficacy in determining an 
underweight condition to the Lipschitz criteria8. In another 
investigation carried out with 106 elderly women in the 
city of Recife-PE20, the WHO criteria classified 1.9% of 
the participants with a condition of malnutrition, while the 
Lipschitz criteria indicated 12.3%. 

It is important to highlight that, when dealing 
with the nutritional state of the elderly population, one 
should be aware that individuals ≥70 years of age are 
more predisposed to diseases, thus characterizing a 
fragile population20. This means that the diagnosis of 
an underweight condition also demands attention, since 
the elderly are vulnerable to a state of malnutrition. 
Furthermore, the nutritional ingestion of this group is a 
complex procedure, making it impossible to define with 
precision their nutritional needs. Thus, there are restrictions 
regarding dietary methods applied to the elderly8,21.

In relation to normal weight, a prevalence of 38% 
was verified when applying the Lipschitz criteria and 
of 21.5% when applying the WHO criteria. In a study 
carried out in Recife-PE20, also with elderly women, 
the Lipschitz measure qualified 40.6% of individuals 
with normal weight, while the WHO measure indicated 
33%. Comparatively, regarding overweight and obese 
conditions, the WHO criteria were more sensitive than 
the Lipschitz criteria for the health risk exam. This low 
level of agreement between the two sets of criteria was 
demonstrated by a weak Kappa coefficient. In accordance 
with Souza et al.8, the evaluation of the nutritional state of 
the elderly is problematic because specific cut-off points 
for this population do not exist. As such, the values utilized 
are the same ones applied to youth and adult individuals22.

It is assumed that, for the evaluated population, the 
cut-off points of the WHO and Lipschitz criteria can be 
employed, albeit with caution, such that the researcher, with 
a foundation in the specialized literature, is responsible 
for determining whether the measure obtained is valid 
or not. It is known that the use of BMI is controversial. 
Stevens et al.23, upon developing a comparative ethnic 
study regarding the nutritional state of Afro-American and 
white women, highlighted that the choice of values that 
determine the cut-off points could be related to political 
issues. Still, the results of the BMI exam are important, 
since the data function as a parameter for approval of parts 
of the governmental budget, in addition to integrating 
strategies for promoting health6.

An important finding in the present study is the 
confirmation of health risks through the use of the visceral 
fat (WC) evaluation. This measure permitted the detection 
of hidden health risks in elderly women classified with a 
normal nutritional state by both the WHO and Lipschitz 
criteria (Figure 1). The finding corroborated the findings of 
previous studies that warned against the limitation of BMI 
for the exact determination of the state of health, especially 
of the elderly7,8. This result serves as a warning, since 
eutrophic individuals with elevated levels of WC belong 
to a group with a combination of visceral adiposity and a 

women classified as overweight by the WHO criteria.
Regarding the groups of women aged 80-89 years, 

divergence between the judgments was also observed, 
such that the Lipschitz criteria qualified 100% of the 
participants above 80 years of age as eutrophic. However, 
the WHO criteria indicated 66.7% of participants in a 
state of thinness and 33.3% as eutrophic. This finding 
corroborated the findings of previous studies that 
described the existence of a relative reduction of BMI 
with an increase in age. This is due to the decrease of 
lean mass, an increase in fat mass, and alterations in the 
standard distribution of body fat2,17, common after reaching 
70 years of age8.

According to the specialized literature, 
comparatively women present greater subcutaneous 
fat gain than men17. This merits attention principally 
in the elderly population, due to elevated levels of 
arterial hypertension, that when associated with obesity 
can increase the risk of myocardial infarction and 
cerebrovascular accident by 2 to 4 times17,18. In a study 
carried out in the Northeast region of Brazil19 with 236 
women between 60-80 years of age, it was verified that 
obesity accompanied by co-morbidities, such as diabetes 
mellitus, arterial hypertension, cardiovascular, renal, and 
osteoarticular diseases, favors the onset of metabolic 
syndrome. In light of this, the regular practice of PE 
can act as a regulatory factor and/or protector of elderly 
health13.

Overweight and obese conditions also directly 
reflect the functional state of the individual, impeding 
him/her from carrying out daily life activities (DLA) 
independently2,5,6. In an investigation developed with 
3,496 elderly non-institutionalized individuals in the 
Portuguese population13 over 65 years of age, it was 
observed that physical aptitude can determine the 
functionality and independence of the elderly individual. 
As a provision, it is suggested that these individuals adopt 
a level of aerobic physical activity of 150 minutes weekly, 
along with muscular strengthening exercises. According 
to the authors, the measure is capable of preventing or 
mitigating the negative implications of overweight or 
obese conditions in the human organism17. Thus, it can be 
said that the elderly women aged 60-69 years and 70-79 
years evaluated in the present study, even while exhibiting 
an overweight or obese condition, benefited from the 
regular practice of PA as a protective factor for their 
health. In addition to their participation twice a week in 
the PA program activities, they experienced an additional 
caloric expenditure during daily life activities (DLAs). 

The statistical analysis indicated a low agreement 
between the WHO and Lipschitz criteria for establishing 
the nutritional state of elderly women regularly practicing 
PE. With this perspective, it was observed that the cut-off 
points in the Lipschitz criteria presented greater sensitivity 
for the classification of an underweight condition. Souza 
et al.8, upon evaluating 131 elderly individuals in the city 
of Porto Alegre-RS, found two elderly individuals (1.5%) 
with an underweight condition according to the WHO 
criteria and, 21 individuals (16%) with an underweight 
condition according to the cut-off points provided by the 
Lipschitz criteria. In accordance with these results, in the 
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exam. The finding does not disqualify the use of BMI as 
a predictive measure for health risks, and BMI remains a 
useful tool for the evaluation of the state of health.

Another interesting finding in the present study was 
that elderly women aged 80-89, classified with a normal 
nutritional state by both sets of criteria, demonstrated 
an increased risk for metabolic complications (WC>88 
cm, p≤0.050). The case supports the results of previous 
investigations that qualified the WC measure as capable 
of better predicting the risk of cardiometabolic diseases25, 
including those in hidden situations15.

A possible limitation of this study that should be 
considered is the exclusion of cutaneous fold measures, 
which could expand the discussion of the results. It is 
suggested that future studies be conducted comparing 
BMI criteria and examining their agreement with WC, 
principally with elderly individuals that regularly practice 
physical exercises, such that the results can complement 
the findings of this investigation.

loss of lean mass, those referred to as dysmetabolically 
thin. These individuals have been found to be predisposed 
to developing diseases analogous to obese individuals, 
such as, for example, the increase of cholesterol levels, 
coronary diseases, diabetes, and hypertension, which 
merit special attention and care.

In an investigation carried out with 14,934 
individuals, Janssen et.al.24 analyzed BMI and WC 
measures in order to estimate the relationship between 
nutritional disturbances and the prevalence of diseases, as 
well as the relationship of these measures with risk factors 
for diseases. The results demonstrated that for individuals 
with normal weight, those with an overweight condition, 
and those with obesity all presented an analogous health 
risk. Given this finding, the authors concluded that WC 
is the more appropriate measure for the indication of 
health risks. In the present study, a significant and strong 
correlation (r=0.722; p<0.001) between WC and BMI 
was found. This result confirmed that, for the evaluated 
population, health risks can be verified by the visceral fat 
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Resumo

Introdução: O estudo do estado nutricional de idosos merece atenção, visto que não existe um 
consenso sobre os critérios ideias à avaliação do Índice de Massa Corporal (IMC) dessa população.

Objetivo: Avaliar o estado nutricional de idosas praticantes regulares de exercícios físicos, bem como 
comparar os critérios da Organização Mundial de Saúde (OMS) e de Lipschitz à identificação do risco 
de saúde e examinar sua concordância.

Método: Estudo transversal analítico descritivo, realizado com 76 idosas integrantes de grupos de 
exercícios físicos, em Petrolina-PE. O estado nutricional foi obtido pelo cálculo do IMC, conforme 
os critérios da OMS e Lipschitz. Utilizou-se a análise de Variância (ANOVA) para comparação das 
variáveis, seguida pelo post hoc de Tukey. A estatística de Kappa estabeleceu a concordância entre 
os critérios do IMC, o coeficiente de Spearman determinou a correlação entre o IMC e a medida da 
circunferência abdominal (CA). 

Resultados: Idosas entre 60-79 anos foram classificadas, sobretudo, com excesso de peso pela OMS 
e eutróficas por Lipschitz. Octogenárias demonstraram eutrofia segundo o critério de Lipschitz, a OMS 
divergiu para este grupo entre magreza e eutrofia. Verificou-se concordância fraca entre ambos os 
critérios, Kappa (0,232, p=0,002) e forte correlação entre o IMC e a CA (r=0,722, p<0,001). 

Conclusão: Existiu divergência entre os critérios da OMS e Lipschitz. A OMS se mostrou mais sensíveis 
para identificar sobrepeso e obesidade e Lipschitz o peso normal e a desnutrição. A medida da CA foi 
mais competente para detectar o risco de saúde, principalmente, em idosas eutróficas

Palavras-chave: idoso, IMC, circunferência abdominal, obesidade.


