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ABSTRACT

Objectives: To evaluate the prevalence and associated factors with general and central adiposity
in older adults in Palmas (TO).

Methods: Cross-sectional study with older adults (>60years) of both sexes enrolled in the Family
Health Strategy program in Palmas (TO). Sociodemographic aspects, health conditions, and func-
tionality were evaluated as independent variables and Body Mass Index (BMI) for general adiposity
and Waist Circumference (WC) for central adiposity as dependent variables. Descriptive analysis
and hierarchical multiple Poisson regression with robust variance were performed.

Results: A total of 449 seniors (50.6% women) from 60 to 92years of age, average of 68.3 years,
were evaluated. The prevalence of general adiposity was 46.8% (95% Cl: 42.2%-51.4%) and central
adiposity was 78.8% (95% Cl: 74.7%-82.3%). The prevalence of both outcomes was significantly
higher among women and the participants with a history of hypertension, diabetes, dyslipidemia,
and rheumatic diseases and those dependent in activities of daily living (ADL) than among men.
Lower frequency of adiposity (general and central) was found with increasing age. After adjust-
ment, the prevalence of both outcomes was significantly higher in women aged 70-79years and
hypertensive.

Conclusions: The results of this study confirm the need to establish nutritional status monitoring
and direct obesity prevention and control interventions in programs to promote health and qual-
ity of life of older adults and those in the stages prior to old age.
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Introduction

Obesity is defined as excessive body fat accumulation and is
considered a worldwide epidemic, with increasing prevalence
in the entire population, particularly among the older
people. It is considered a modifiable risk factor for the
development of several comorbidities (1, 2) which, among
the older population, gains great importance because it
contributes to increase in cognitive impairment (3), cardio-
vascular diseases (4), disabilities, reduction in quality of life,
and increase of mortality (5).

Data of the National Health and Nutrition Examination
Survey (NHANES) shows that one third of older Americans
(65years and over) are obese (6) and highlight that high
rates of obesity extend into older adulthood (7). In Brazil,
data from the 2017Inquérito da vigilancia de fatores de risco
e protecao para doengas cronicas por inquérito telefonico
(Vigitel), show that 20.3% of individuals aged 65years and
older present obesity (8). In a study based on data from the
2002/03 and 2008/09 Pesquisas de Orgamentos Familiares
(POF), Silva et al. (9) showed a tendency of increasing
prevalence of overweight and decreasing prevalence
of underweight among older men and women, which
reinforces the occurrence of nutritional transition in Brazil.

Despite its limited accuracy, anthropometry is the most
accessible method in epidemiological studies with large pop-
ulations and in clinical practice to assess body composition
and predict health outcomes such as chronic diseases (10).
Anthropometric indicators include Body Mass Index (BMI)
and Waist Circumference, which are used as indirect indica-
tors of general and central adiposity, respectively (11, 12).

Although not allowing the differentiation between lean and
fat mass, BMI is widely used because it enables the identifica-
tion of older adults at high risk of morbidity and mortality
(13). In its turn, the waist circumference (WC) indicates a risk
factor for cardiovascular disease because it is correlated with
the accumulation of adipose tissue in the abdominal region,
which may favor insulin resistance, dyslipidemia, and systemic
arterial hypertension (SAH) (14). Both methods are noninva-
sive, inexpensive, easy, and fast-performing and have a good
correlation with morbidity and mortality indicators (15, 16).

Despite the increasing prevalence of obesity in the older
population, there is still controversy regarding intervention
methods for weight loss in this group due to current
hypotheses that it may increase mortality or accelerate the
process of sarcopenia associated with aging (2). Thus, the
identification of factors associated with overweight in older
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people aiming at its control and prevention is an approach
of great relevance for public health.

At the same time, it is known that social, economic, and
cultural differences among the various Brazilian subpopula-
tions are important to influence the health-disease process in
different ways. Additionally, studies are still scarce on nutri-
tional epidemiology with representative samples of the older
population of municipalities in the northern region of Brazil.
From the foregoing, the present study aimed to evaluate the
prevalence and factors associated with general and central
adiposity in older adults in Palmas, Tocantins, Brazil.

Materials and methods
Study design, target population, and sample

Cross-sectional study with older adults 60 years of age and
over, of both sexes enrolled in the Family Health Strategy
(FHS) program conducted in the city of Palmas (TO)
(Brazil), from April to July 2018.

The target population of this study consisted of older
people (> 60vyears) enrolled in the FHS program. The FHS
program covers 100% of the population. The sample size
was calculated considering the reference population of 9,878
elderly (17). It considered a prevalence of 50%, a tolerable
error of 5%, design effect of 1, and 95% confidence level,
totaling a sample of 370 participants. The value calculated
was added with 10% to cover possible losses and 10% for
the multivariate analysis. The sample size was estimated in
449 subjects.

A random sampling was used to select the participants by
drawing out the elderly registered by the Community Health
Centers (CHC) from a database previously organized in
alphabetical order.

Eligibility criteria

The study included subjects 60years of age and older, of
both sexes, resident in the community and enrolled in the
Family Health Strategy Program who agreed to participate
in the study by signing the Informed Consent Form.

The non-inclusion criteria were subjects with cognitive
impairment by the Mini-Mental State Exam (MMSE) (18);
subjects who were bedridden or institutionalized; those with
upper and lower limb amputations; and those having
impaired walking ability.

Data collection

Data were collected at CHCs
uled interviews.

Trained interviewers applied a semi-structured, pre-tested
questionnaire covering sociodemographic and health infor-
mation mostly consisting of precoded/closed-ended ques-
tions. If there was any difficulty in answering the questions
a nearby respondent provided assistance.

Weight and height were measured for the anthropometric

evaluation. Weight was measured in a portable scale (JC320

through  pre-sched-

Joycare) of 180 Kg capacity, with participants wearing light
clothing and no shoes. Height was measured using a port-
able stadiometer (20 to 210 cm) (Avanutri, Trés Rios - R J,
Brazil). The anthropometric variables were measured
according to Frisancho’s (19) standards.

The waist circumference (WC) was measured in centi-
meters with a flexible, inelastic measuring tape (Sanny,
200cm, 1mm graduation). The subject remained in an
orthostatic position and WC was measured at the midpoint
between the last rib and the iliac crest (20).

Study variables

The dependent variables general and central adiposity were
investigated. General adiposity was assessed by BMI
[BMI=Dbody mass (kg)/height (m2)], considering the cutoff
points proposed by the Pan American Health Organization:
low weight BMI < 23kg/m’, eutrophy BMI between 23.1
and 27.9 kg/m?, overweight BMI between 28 and 29.9 kg/m?,
and obesity > 30 (21). Regarding the nutritional status,
overweight considered BMI values > 28.0 kg/m”.

Central adiposity was assessed by WC using the cutoff
point of > 94 cm for men and > 80 cm for women (22).

The independent variables analyzed were sex (male and
female) and age (years and age range). The age range was
categorized into three age groups: 60 to 69years; 70 to
79years; and 80years and over. Schooling was categorized
into: never studied; 1 to 4years of study; 5years or more of
study. The income considered was the individual monthly
income of the participant, income earned from work or social
security (retirement, pension, continued benefit, etc.). The
income was categorized into: below 1 minimum wage; 1 min-
imum wage; and above 1 minimum wage, considering the
minimum wage at the time of the study the amount of
R$954.00. The history of morbidities was also investigated by
self-report of previous diagnosis by a physician or other health
professional. Thus, among the 22 defined morbidities, four
were considered of interest: diabetes mellitus; hypertension;
dyslipidemia; and rheumatic diseases (arthritis/arthrosis).

To assess functional capacity, a self-assessment scale was
applied with fifteen types of activities, which include basic
activities of daily living (BADL) and instrumental activities
of daily living (IADL). The Katz Index was used for the
BADL group and the Lawton-Brody scale for the IADL
group (23, 24). The capacity to perform BADL was classified
as: 1) dependent for ONE activity; 2) dependent for TWO
activities; 3) dependent for THREE activities, 4) dependent
for FOUR activities; 5) dependent for FIVE activities and; 6)
Dependent for ALL activities. In the present study, the clas-
sification criterion adopted was independent, dependent for
one BADL, and dependent for two or more BADLs. The
classification criterion adopted for the IADLs was independ-
ence, mild dependence, and moderate and/or severe depend-
ence. The cutoff points adopted were: a) scoring range 25 to
27 - independent; b) scoring range 21 to 25 - mild depend-
ence; ¢) scoring range 16 to 20 - moderate dependence; d)
scoring range 10 to 15 - severe dependence and; e) score 9 -
total dependence.



Data analysis

Descriptive analysis was performed using frequency
distribution for qualitative variables and estimates of central
tendency and dispersion for quantitative variables.

The prevalence of overweight (general adiposity) and
central adiposity and their respective 95% confidence intervals
were estimated. Proportions of general adiposity and central
adiposity between the variables of interest were compared by
the Pearson’s chi-square test.

Bivariate and multiple analyses were performed using
Poisson regression with robust variances to verify the factors
associated with the outcomes. The results of the bivariate
analysis show that the variables that were associated
with outcomes with a p <0.25 were selected for multiple
modeling.

In the multivariate analysis, the factors independently
associated with the outcomes of interest were determined by
hierarchical multiple logistic regression analysis. The model
selected was adapted from Victora et al. (25), in which the
variables are organized in three hierarchical blocks, based on
the logical and theoretical relationships between factors
related to adiposity. The first (most distal) block included
the demographic and socioeconomic variables age,
schooling, and individual income. The second (intermediate)
block comprised the health condition variables (history of
high blood pressure; diabetes, dyslipidemia, and rheumatic
diseases); the third (more proximal) block comprised
the capacity to perform BADL and IADL. The most distal
variables served as adjustment factors for the hierarchically
inferior blocks and were maintained in the other models,
even if their statistical significance was not preserved.
This design was adopted for the modeling of each one of
the outcomes. The multiple regression results were expressed
as Adjusted Prevalence Ratio and respective 95% CIL.

The statistical significance was a=0.05. All statistical anal-
yses were performed using the STATA software, version 13.0
for Windows (Stata Corp. College Station, United States).

Ethical aspects

This study was approved by the Human Research Ethics
Committee of the Federal University of Vigosa (Brazil),
number 2.587.419. (CAAE: 84599718.5.0000.5153). All par-
ticipants signed the Informed Consent Form after verbal
and written explanations of the study.

Results

Among the 449 elderly participants in the study, 50.6%
(n=227) were female. The median age was 68.28 years,
ranging from 60 to 92 years.

More than half of the participants (56.8%) were in the
age range between 60 and 69years old. It was found that
57% of the sample had one to four years of formal schooling
and 21.6% had income below one minimum wage. The self-
reported morbidities diabetes, hypertension, and dyslipide-
mia were reported by 352%, 67.5%, and 54.3% of
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participants, respectively. In addition, 36.3% of participants
reported rheumatic diseases. Analysis of functional capacity
showed 8.0% of the subjects with moderate or severe
dependence on IADL and 4.0% dependent for two or more
BADL (Table 1).

The prevalence of general adiposity was 46.8% (95% CI:
42.2%-51.4%). Prevalence was significantly higher in women
than in men (p-value <0.001), decreased with age (p-value
<0.001), and was higher in lower-income participants
(p-value =0.023). Prevalence was also higher in participants
with 5years or more of schooling (p-value =0.009). Among
morbidities, the prevalence of general adiposity was higher
in individuals with a history of diabetes (p-value=0.017),
arterial hypertension (p-value =0.001), dyslipidemias (p-value-
=0.003), and rheumatic diseases (p-value =0.012).

The bivariate analysis found no relationship between
general adiposity with IADL (p-value=0.191) and BADL
(p-value =0.057).

Table 2 shows the results of the hierarchical multiple
Poisson regression of factors associated with general adipos-
ity. Among the variables in block 1, statistically significant
associations were observed between general adiposity and
female sex, aged 70 to 79 years and >80 years (Model 1). In
block 2, which included the morbidities and variables of the
distal block, hypertension was significantly associated with
the outcome, and permanence of gender and age range
(Model 2). In the final model (Model 3), after adjustment by
the intermediate and distal blocks, the following factors
were statistically associated with general adiposity: female
sex (RPaj: 1.39; 95% CI: 1.13-1.70); age between 70 and
79 years (RPaj: 0.76; 95% CI: 0.60-0.95) or >80 years (RPaj:
0.53; 95% CI: 0.32-0.90); hypertension (RPaj: 1.41; 95% CI:
1.12-1.76); and dependence for performing one BADL
(RPaj: 1.31; 95% CI: 1.04-1.63).

The prevalence of central adiposity was 78.8% (95% CI:
74.7%-82.3%). There was a higher prevalence of central adi-
posity in women (p-value <0.001), in subjects with a history
of diabetes (p-value <0.001), hypertension (p-value <0.001),
dyslipidemia (p-value <0.001), and rheumatic diseases (p-val-
ue=0.003). On the other hand, there was a reduction in
prevalence with age (p-value =0.002) (Table 3).

Table 4 summarizes the results from the hierarchical
multiple Poisson regression of factors associated with central
adiposity in the sample. Among the sociodemographic varia-
bles included in block 1 of the model, those that remained
statistically significant were female gender and aged 70 to
79years (Model 1). In block 2, which included morbidities
and adjustment at the previous level, it was found that dia-
betes, hypertension, and dyslipidemia were variables associ-
ated with central adiposity, in addition to the significant
permanence of gender and age range (Model 2). In the final
model (Model 3), after adjusting for the other variables, the
following factors were statistically associated with central
adiposity: female gender (RPaj: 1.42; 95% CI: 1.28-1.58); age
70 and 79years (RPaj: 0.89; 95% CI: 0.80-0.99); diabetes
(RPaj: 1.10; 95% CI: 1.01-1.20); hypertension (RPaj: 1, 24;
95% CI: 1.11-1.39); and dyslipidemia (RPaj: 1.18; 95%
CIL: 1.07-1.30).
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Table 1. Prevalence and prevalence ratio of general adiposity according to sociodemographic variables, health conditions,
and functionality of the older adults. Palmas, Tocantins, Brazil, 2018.

General adiposity

Variable n (%) Prevalence PR (95% CI) p-Value
Sex <0.001*
Male 222 (49.4) 36.0 1.00
Female 227 (50.6) 573 1.59 (1.29-1.96)
Age range (years) <0.001*
60-69 255 (56.8) 56.5 1.00
70-79 155 (34.5) 36.8 0.65 (0.52-0.82)
80 or more 39 (8.7) 231 0.41 (0.23-0.73)
Schooling (years) 0.009*
Never studied 57 (12.7) 47.4 1.00
1-4 years 256 (57.0) 41.0 0.87 (0.63-1.18)
5 years or more 136 (30.3) 57.4 1.21 (0.89-1.65)
Individual monthly income 0.023*
Below 1 MW 96 (21.6) 56.3 1.00
1MW 189 (42.4) 39.7 0.70 (0.55-0.90)
Above 1MW 160 (36.0) 48.8 0.87 (0.68-1.10)
History of diabetes 0.017*
No 291 (64.8) 42.6 1.00
Yes 158 (35.2) 54.4 1.28 (1.05-1.55)
History of hypertension 0.001*
No 146 (32.5) 35.6 1.00
Yes 303 (67.5) 52.1 1.46 (1.15-1.87)
History of dyslipidemia 0.003*
No 205 (45.7) 39.0 1.00
Yes 244 (54.3) 533 1.37 (1.11-1.68)
History rheumatic diseases 0.012*
No 286 (63.7) 423 1.00
Yes 163 (36.3) 54.6 1.29 (1.06-1.57)
IADL 0.191
Independent 296 (65.9) 45.6 1.00
Mild Dependence 117 (26.1) 444 0.97 (0.76-1.23)
Moderate to Severe Dependence 36 (8.0) 61.1 1.33 (1.0-1.78)
BADL 0.057
Independent 370 (82.4) 443 1.00
Dependent for 1 BADL 61 (13.6) 55.7 1.26 (0.98-1.62)
Dependent for 2 or more BADLs 18 (4.0) 66.7 1.50 (1.06-2.13)

= p-value of Pearson’s chi-square test; SM: minimum wage at the time of the study: R$954.00; PR: prevalence ratio; 95%
Cl: 95% Confidence Interval; BADL: Basic activities of daily living; IADL: Instrumental activities of daily living.

Table 2. Hierarchical multiple regression analysis of factors associated with general adiposity in older adults. Palmas, Tocantins, Brazil, 2018.

Model 1 Model 2 Model 3
Variable PR Cl (95%) p-Value PR Cl (95%) p-Value PR Cl (95%) p-Value
Sex female 143 1.17-1.75 0.001* 1.39 1.13-1.71 0.002* 1.39 1.13-1.70 0.002*
Age range (years)
70-79 0.78 0.62-0.97 0.029* 0.76 0.61-0.95 0.016* 0.76 0.60-0.95 0.016*
80 or more 0.55 0.32-0.96 0.035% 0.54 0.31-0.93 0.027* 0.53 0.32-0.90 0.017*
Schooling (years)
1-4 years 0.82 0.62-1.09 0.171 0.83 0.63-1.10 0.192 0.83 0.63-1.11 0.214
5 years or more 0.96 0.71-1.29 0.775 0.99 0.74-1.33 0.953 0.99 0.73-1.35 0.942
Individual monthly income
Up to TMW 0.84 0.66—-1.06 0.144 0.85 0.68-1.07 0.174 0.85 0.67-1.07 0.160
Above 1MW 0.97 0.77-1.21 0.775 0.99 0.79-1.24 0.946 0.99 0.79-1.25 0.953
History of diabetes 1.01 0.83-1.22 0.941 1.01 0.84-1.23 0.886
History of hypertension 1.43 1.14-1.79 0.002* 1.41 1.12-1.76 0.003*
History rheumatic diseases 1.08 0.90-1.29 0.404 1.04 0.87-1.25 0.659
History of dyslipidemia 1.05 0.86-1.27 0.647 1.03 0.85-1.25 0.761
IADL
Moderate to Severe Dependence 0.86 0.69-1.07 0.179
Mild Dependence 1.1 0.82-1.47 0.522
BADL
Dependent for 1 BADL 1.31 1.04-1.63 0.020*
Dependent for 2 or more BADLs 1.31 0.89-1.93 0.165

= p-value of Poisson regression test; MW: minimum wage at the time of the study: R$954.00; PR: prevalence ratio; 95% Cl: 95% Confidence Interval; BADL:
Basic activities of daily living; IADL: Instrumental activities of daily living.

Discussion the FHS program in Palmas, TO, Brazil. The findings show a
high prevalence of both outcomes and their relationship with
sex, age, chronic diseases, and disability. To the authors’
knowledge, this is the first study on the theme with a

This study identified the prevalence and factors associated
with general and central obesity in older adults enrolled in
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Table 3. Prevalence and prevalence ratio of central adiposity according to sociodemographic variables, health conditions,
and functionality of older adults. Palmas, Tocantins, Brazil, 2018.

Central adiposity

Variable n (%) Prevalence PR (95% CI) p-Value
Sex <0.001*
Male 222(49.6) 64.0 1.00
Female 226(50.4) 934 1.46(1.31-1.62)
Age range (years) 0.002*
60-69 255(56.9) 84.3 1.00
70-79 154(34.4) 734 0.87(0.78-0.97)
80 or more 39(8.7) 64.1 0.76(0.60-0.97)
Schooling (years) 0.603
Never studied 57(12.7) 789 1.0
1-4 years 255(56.9) 773 0.98(0.84-1.14)
5 years or more 136(30.4) 81.6 1.03(0.88-1.21)
Individual monthly income 0.232
Below 1 MW 96(21.6) 844 1.00
1MW 189(42.6) 75.7 0.90(0.80-1.01)
Above 1 MW 159(35.8) 79.3 0.94(0.84-1.06)
History of diabetes <0.001*
No 290(64.7) 73.1 1.00
Yes 158(35.3) 89.2 1.22(1.18-1.33)
History of hypertension <0.001*
No 145(32.4) 66.2 1.00
Yes 303(67.6) 84.8 1.28(1.13-1.45)
History of dyslipidemia <0.001*
No 204(45.5) 67.2 1.00
Yes 244(54.5) 88.5 1.32(1.19-1.47)
History rheumatic diseases <0.003*
No 286(63.8) 74.5 1.0
Yes 162(36.2) 86.4 1.16(1.06-1.27)
IADL 0.528
Independent 295(65.9) 78.0 1.0
Mild Dependence 117(26.1) 78.6 1.01(0.90-1.13)
Moderate to Severe Dependence 36(8.0) 86.1 1.10(0.96-1.28)
BADL 0.251
Independent 369(82.4) 78.1 1.00
Dependent for 1 BADL 61(13.6) 78.7 1.01(0.88-1.16)
Dependent for 2 or more BADLs 18(4.0) 94.4 1.21(1.07-1.37)

*= p-value of Pearson’s chi-square test; MW: minimum wage at the time of the study: R$954.00; PR: prevalence ratio;
95% ClI: 95% Confidence Interval; BADL: Basic activities of daily living; IADL: Instrumental activities of daily living.

representative sample of older adults in municipalities in the
northern region of Brazil. These results confirm the import-
ance of considering both indicators (BMI and WC) to assess
adiposity, since BMI alone is limited due to changes in body
composition with aging such as the central distribution of
body fat. Thus, older adults classified as without general adi-
posity may have excess body fat, as observed in this study.

Overall, the prevalence of outcomes in the present study
was higher than that of studies conducted in other Brazilian
regions. In Southern Brazil, a study carried out in Pelotas
(RS) showed prevalence of general and abdominal obesity of
29.9% and 50.4% respectively. The prevalence of both out-
comes was also higher in hypertensive and diabetic women.
Age was inversely associated with general and abdominal
obesity (26). In his study, Aradjo et al. (27) corroborates the
findings of this study, reporting a prevalence of general
obesity of 17.3% in men and 34.8% in women. Prevalence of
abdominal obesity was higher in women than in men, of
64.5% and 36.7%, respectively. Population studies conducted
with older Brazilians (28, 29) also presented similar results,
with higher prevalence of obesity in women. In an inter-
national study, the prevalence of abdominal obesity in
women ranged from 48.5% (Havana) to 72.7% (Mexico
City), while among men ranged from 12.5% (Bridgetown) to
32.5% (Santiago) (30).

Although the differences may be partially attributed to
the different cutoff points used in the classification of out-
comes, as well as to some particularity in measuring waist
circumference, the results of this study highlight the need
for FHS interventions for the prevention and control of
obesity in older adults in Palmas to reduce health damages
caused by these conditions and related factors.

The results showed higher prevalence of general and cen-
tral adiposity among women. These results are in line with
the findings of other Brazilian studies conducted with older
adults in the states of Sao Paulo (31), Rio Grande do Sul
(26, 28), and Santa Catarina (27), as well as researches con-
ducted in Italy (32) and Mexico (33).

The difference in incidence, distribution, and metabolism of
body fat between men and women has been described and
explained mainly by changes in the endocrine system during
aging (34). The higher prevalence of general and central adiposity
in women may have physiological causes, since the accumulation
of subcutaneous fat during the aging process is greater in women
than in men, and fat loss occurs later in life in older women (19,
35). Therefore, there is both a progressive increase in body fat
deposition, as well as its redistribution, with a decrease in the
limb region and a greater accumulation in the abdominal region.
Generally, this deposition occurs earlier in men, around middle
age, and later in women, after menopause (36).
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Table 4. Hierarchical multiple regression analysis of factors associated with central adiposity in older adults. Palmas, Tocantins, Brazil, 2018.

. Model 1 Model 2 Model 3

Variable
PR Cl (95%) p-Value PR Cl (95%) p-Value PR Cl (95%) p-Value

Sex Female 1.46 1.31-1.63 <0.001* 1.42 1.28-1.58 <0.001* 1.42 1.28-1.58 <0.001*
Age range (years)

70-79 0.89 0.80-0.99 0.040%* 0.88 0.79-0.98 0.021* 0.89 0.80-0.99 0.032*

80 or more 0.84 0.66-1.07 0.151 0.84 0.67-1.05 0.125 0.84 0.67-1.05 0.116
Individual monthly income

Up to 1 MW** 0.98 0.87-1.10 0.752 1.01 0.90-1.12 0.897 1.0 0.89-1.12 0.967

Above 1MW ** 1.06 0.95-1.19 0.290 1.08 0.97-1.22 0.153 1.08 0.97-1.20 0.175
History of diabetes 1.10 1.01-1.19 0.033* 1.10 1.01-1.20 0.032*
History of hypertension 1.24 1.11-1.39 <0.001* 1.24 1.11-1.39 <0.001*
History rheumatic diseases 1.01 0.93-1.10 0.844 1.01 0.93-1.10 0.867
History of dyslipidemia 1.18 1.07-1.30 0.001* 1.18 1.07-1.30 0.001*
BADL
Dependent for 1 BADL 0.95 0.84-1.07 0.433
Dependent for 2 or more BADLs 1.13 0.96-1.34 0.139

*= p-value of Poisson regression test; MW: minimum wage at the time of the study: R$954.00; PR: prevalence ratio; 95% Cl: 95% Confidence Interval;

BADL: Basic activities of daily living.

During menopause, there is an increase in total adiposity
levels and the conformation of a centralized fat distribution
pattern that contributes to weight gain and adiposity (37).
Lauretta et al. (34) discuss that after menopause, the reduc-
tion in steroid hormones, e.g. estrogen, favors the mainten-
ance of the characteristic body fat distribution in women,
influencing lipolysis and fat uptake. Besides, the hormone
would also influence the reduction of fatty acid oxidation,
helping to increase body fat. Another contributing factor is
the higher life expectancy among women (26), which may
underestimate the prevalence in men.

The results of this study show that age is inversely
associated with general and central adiposity. The age range
of 80years or older had the lowest prevalence of general and
abdominal adiposity, which is in line with the literature (38).
In Pelotas-RS, a significant reduction in general and central
adiposity was identified with increasing age (26). This rela-
tionship can be explained by changes that occur during aging
and contribute to weight loss because of the reduction in food
intake caused by loss of appetite, difficulty in chewing, digest-
ive problems, etc. In parallel, the loss of muscle mass over the
years, as it is converted into intramuscular fat, corroborates
weight loss. In agreement with these findings, a study con-
ducted in Floriandpolis - SC also identified differences in the
prevalence of general and central obesity according to age,
with young-old women showing higher frequencies (26, 27).

Furthermore, weight reduction with increasing age can
be partly explained by the survival bias, which concerns
mortality in individuals with obesity-associated diseases (26).

In the present study, there was no independent associ-
ation between socioeconomic status (income and education)
and adiposity. However, studies point to the association of
adiposity with socioeconomic conditions (27, 39).

The results show that general adiposity is positively asso-
ciated with hypertension and central adiposity is associated
with hypertension, diabetes, and dyslipidemia. These results
corroborate the findings of a study conducted with older
adults from the cohort of Bambui, MG (40).

A prospective population-based study conducted with an
elderly Iranian population found that central adiposity was
associated with an increased risk for the development of
cardiovascular disease/coronary heart disease. In addition,

it showed that arterial hypertension was the most important
metabolic risk factor for central adiposity (41).

Obesity is a complex metabolic disorder, often associated
with insulin resistance (40, 42, 43) and consequent
decompensated circulating glucose levels, as well as adverse
lipid profiles. In addition, changes in metabolic profile
are more often in individuals with intra-abdominal fat
accumulation and represent risk factors for cardiovascular
disease (44). Considering the impact of hypertension,
diabetes and dyslipidemia on cardiovascular complications,
this fact emphasizes the importance of actions to prevent
adiposity, thus, preventing the complications that negatively
impact the functionality and quality of life of the elderly.

Therefore, the risks for cardiovascular and metabolic
diseases can be minimized with the implementation of
community nutrition strategies such as nutritional education,
which is an invaluable tool in the promotion of healthier diet-
ary behaviors (45). In this context, nutritional interventions
aimed at obesity are developed, more frequently, in clinical
practice, through nutritional education programs aimed at the
formation of healthy lifestyle habits such as a balanced diet
and engaging in physical activities (46).

In this context, nutritional guidance is especially important
for the elderly to perceive and learn how to deal with the
physiological changes and the appearance of diseases related
to aging, since a healthy eating pattern contributes to the main-
tenance of body functions and reduction of risks related to
overweight and obesity, thereby increasing life expectancy (47).

This study showed that general adiposity is associated
with dependence for performing one BADL. These findings
corroborate a study with outpatient elderly in Israel, age
range of 65 to 75years, with general and central obesity.
The authors found that central obesity was associated
with higher chances of BADL limitations as well as a high
correlation between WC and worse functional score (48).

Even though no independent association was found
between IADL and general and central adiposity, some
observations are relevant for studies on functional capacity
among older adults. Studies with data extracted from the
English Longitudinal Study of Aging (ELSA) and the Estudo
Brasileiro de Saude, Bem-estar e Envelhecimento (SABE)
showed that central adiposity was associated with changes



over time in IADL disability among older English and
Brazilian subjects (49). The low frequency of the older
adults dependent for IADL may have contributed to non-
identification of this association.

The main limitations of this study are the use of indirect
indicators of adiposity and the lack of validated WC cutoff
points for older adults. However, it is important to highlight
that anthropometry is considered the most suitable
parameter to assess the collective nutritional status, mainly
due to the ease of obtaining the measures that can be valid
and reliable, as long as there is adequate training and the
measurements are properly standardized.

On the other hand, the strengths of this work lie in the
methodological quality of the planning process, the training
for anthropometric measurements and data collection.
Additionally, the high response rate obtained, the use
of gauged BMI and WC measures contributed to quality of
data, reducing bias inherent in self-reported outcomes.
A small number of the older adults in the sample (5.0%)
were assisted in some section of the questionnaire.

Final considerations

The high prevalence of general and central adiposity found in
the present study, and the associated factors, draw attention to
the importance of intersectoral health and food and nutritional
security policies for the proper control and/or prevention of adi-
posity and related morbidities. The focus of these policies
should be on maintaining functional capacity, promoting quality
of life, and reducing mortality in this population. Differences in
sex and age reinforce the importance of individualized preven-
tion and control strategies in an integral approach to health.
Therefore, these actions and policies must take into account the
cultural and physiological particularities of men and women, as
well as younger and older elderly people, aiming to guarantee
the effectiveness in promoting health and quality of life.
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