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Prevalence and factors associated with underweight 
among Brazilian older adults

Prevalência e fatores associados ao baixo peso em idosos brasileiros

resumo  O objetivo foi estimar a prevalência de 
baixo peso em idosos, segundo características so-
ciodemográficas nas regiões do país e verificar os 
fatores contextuais e individuais associados. Estu-
do transversal de base populacional com idosos (≥ 
65 anos) entrevistados pelo Vigitel 2014. O Índice 
de Massa Corporal foi calculado com o peso e es-
tatura referidos. Verificaram-se as associações pelo 
teste Qui-quadrado de Pearson, considerando-se 
um nível de significância de 5%. Razões de preva-
lência ajustadas foram obtidas por meio de regres-
são de Poisson multinível. A média etária dos ido-
sos foi de 73,3 anos e a prevalência de baixo peso 
foi de 15,6% (IC

95%
:14,1-17,1). Verificaram-se 

prevalências mais elevadas de baixo peso no sexo 
feminino, nos que tinham ≥ 80 anos, nos fuman-
tes e naqueles que referiram ingerir feijão regular-
mente. A prevalência de baixo peso foi menor nos 
indivíduos com consumo abusivo de álcool e diag-
nóstico médico de hipertensão arterial. A região 
Nordeste apresentou maior prevalência de baixo 
peso, mesmo após ajuste pelos fatores individuais 
associados ao baixo peso. Os resultados revelam os 
subgrupos com maiores prevalências de baixo peso 
e que demandam maior atenção dos serviços de 
saúde no monitoramento e recuperação do estado 
nutricional.
Palavras-chave  Estado nutricional, Índice de 
massa corporal, Saúde do idoso, Inquérito de saú-
de, Brasil

abstract  The aim of this study was to estimate 
the prevalence of underweight among older adults 
according to socio-demographic characteristics 
in different regions of Brazil as well as determi-
ne associated contextual and individual factors. 
Cross-sectional population-based study with ol-
der adults (≥ 65 years) interviewed by telephone 
survey in 2014. The body mass index was calcula-
ted based on weight and height. Associations were 
determined using Pearson’s chi-square test, consi-
dering a 5% significance level. Adjusted prevalen-
ce ratios were estimated using multilevel Poisson 
regression. Mean age was 73.3 years and the pre-
valence of underweight was 15.6% (95%CI: 14.1-
17.1%). Higher prevalence rates of underweight 
were found among women, individuals aged ≥ 80 
years, smokers and those who reported the regular 
consumption of beans. The prevalence rate of un-
derweight was lower among those who reported 
abusive alcohol intake and those with a medical 
diagnosis of hypertension. The northern region of 
the country had the highest prevalence of unde-
rweight after adjusting for associated individual 
factors. The findings demonstrate the subgroups 
with higher prevalence rates of underweight that 
demand greater attention from the health services 
in terms of recovering of an adequate nutritional 
status.
Key words  Nutritional status, Body mass index, 
Health of the elderly, Health survey, Brazil
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introduction

Ageing is a process that involves genetic factors 
and is influenced by disease, diet and lifestyle1. 
Moreover, the natural physiological and meta-
bolic changes that accompany ageing can affect 
the health and nutritional status of older adults2,3. 
The older population is more prone to nutri-
tional deficit due to factors such as living alone, 
widowhood, the loss of identity and loss of social 
roles as well as less food intake due to physical 
limitations, difficulty chewing and changes in 
the sense of taste2,4,5. Chronic diseases, cognitive 
deterioration, depression, anxiety and the use of 
medications can also favor weight loss2,4,5. 

In the Brazilian older population, the preva-
lence of underweight (body mass index [BMI] < 
22kg/m2) is 19.9% and 18.2% among men and 
women, respectively, with higher rates found in 
those with an advanced age, those living in the 
northeastern and central regions of the country, 
those living alone and those with lower schooling 
and income6. In a study conducted with commu-
nity-dwelling older adults (≥ 65 years) in seven 
Brazilian cities, the prevalence of underweight 
was 12.0% and was higher among those aged ≥ 
80 years, former and current smokers, those who 
reported a loss of appetite and those classified as 
frail or pre-frail7. A systematic review of longi-
tudinal studies found that age, polypharmacy, 
constipation, dementia, poor appetite and swal-
lowing problems were among the risk factors that 
lead to malnutrition in older adults8. Moreover, 
being underweight increases the risk of death9.

Using data from a cohort study conduct-
ed in Canada, researchers found that a BMI ≤ 
22.5kg/m2 increased the risk of death 1.48-fold 
(95% confidence interval [CI]: 1.36 to 1.61) in 
women and 1.26-fold (95% CI: 1.04 to 1.52) in 
men10. Older adults have particular characteris-
tics that require a broad restructuring of health-
care services to meet the new demands imposed 
by this growing population11. Thus, the aim of 
the present study was to estimate the prevalence 
of underweight in Brazilian older adults and in-
vestigate associations with socio-demographic 
characteristics, health behaviors and morbidity 
in different regions of the country. 

Methods

A population-based, cross-sectional study was 
conducted using data from the Surveillance 
System of Risk and Protection Factors of Non-

Communicable Diseases by Telephone Survey 
(Vigitel, 2014) involving a sample of commu-
nity-dwelling older adults with at least one te-
lephone line. Records were used of individuals 
aged 65 years or older residing in Brazilian state 
capitals and the Federal District in 2014.

The Brazilian Ministry of Health has con-
ducted the Vigitel survey annually since 2006, for 
which a probabilistic sample is selected in three 
stages. The first stage consists of a systematic 
randomized selection of five thousand telephone 
lines divided into subsamples of 200 lines each, 
reproducing the same proportion of lines per 
district of the city or per area code. The second 
step is performed simultaneously with the in-
terviews and includes the identification of active 
residential landline telephones considered eligi-
ble for the system. Business lines, out-of-service 
lines and numbers for which there is no answer 
after six calls at different times on different days 
are excluded. In the third stage, individuals are 
randomly selected from the list of eligible lines 
among all adults (≥ 18 years of age) residing in 
the home12.

For each year of the survey, a minimum sam-
ple of 2000 interviews per city is considered, 
enabling the estimation of the frequency of risk 
factors for chronic diseases in the adult and el-
derly population with 95% confidence intervals 
(95%CI) and maximum error of two percentage 
points. 

Weighted factors are used to compensate for 
the bias of the non-universal coverage of landli-
ne telephones. The estimates are adjusted to the 
population using post-stratification weighting, 
which is calculated based on 36 categories per 
gender (male or female), age group (18-24, 25-
34, 35-44, 45-54, 55-64 or ≥ 65 years) and scho-
oling (none/incomplete elementary school, com-
plete elementary school/incomplete high school, 
complete high school/incomplete university or 
complete university). The post-stratification wei-
ghting of each individual in the sample is calcula-
ted using the rake method. Further information 
on the sampling design and interview procedures 
are published elsewhere12.

The Vigitel survey is performed with a ques-
tionnaire addressing socio-demographic charac-
teristics, health-related behaviors, health condi-
tions, etc. The prevalence rates estimated in the 
present study were calculated based on the BMI, 
with < 22kg/m2 considered indicative of unde-
rweight13. Both weight and height were self-re-
ported by the interviewees. Hot deck imputation 
was performed for missing data, considering age, 
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gender, schooling and race/skin color as well as 
non-responses regarding weight and height. The 
model resulting from this investigation enables 
the creation of respondent and non-respondent 
groups with similar characteristics for predicti-
ve variables of the non-responded condition. An 
individual is then randomly selected from each 
group for the replication of his/her weight and 
height data for a non-respondent in the same 
group12.

In the present study, the independent varia-
bles were geographic region of the country (Nor-
th, Northeast, Central West, South or Southeast), 
gender (male or female), age group (65 to 69, 
70 to 74, 75 to 79 or ≥ 80 years), race/skin co-
lor (white, brown, black or yellow/indigenous), 
marital status (married/in a stable union, single, 
widowed or separated/divorced) and schoo-
ling (0 to 8, 9 to 11 or ≥ 12 years of study). The 
behavioral variables were smoking (non-smoker, 
ex-smoker or current smoker), binge drinking 
(≥ five alcoholic beverages for men and ≥ four 
for women on one occasion in the previous 30 
days [yes or no]) and practice of physical activity 
(active or inactive). With regard to food intake, 
the regular consumption (five or more days per 
week) of vegetables, fruit, consumption of fatty 
chicken meat, whole milk and beans as well as the 
habit of regularly (seven or more times per week) 
replacing main meals with snacks were evaluated. 
Health status was investigated based on self-rated 
health (very good/good, fair or poor/very poor) 
and the presence of self-reported chronic disea-
ses (hypertension, diabetes and dyslipidemia [yes 
or no]).

Prevalence rates of underweight and respec-
tive 95%CIs were estimated for Brazilian older 
adults residing in the different regions of the 
country according to socio-demographic varia-
bles. Associations between underweight and the 
selected variables were determined using Pear-
son’s chi-square test with second-order correc-
tion (Rao & Scott), considering a 5% significance 
level. Crude prevalence ratios (PRs) were estima-
ted for socio-demographic characteristics, heal-
th-related behaviors, frequency of food intake, 
self-rated health and self-reported health condi-
tions. PRs were then adjusted for gender and age. 
A mixed-effects (multilevel) Poisson model was 
used to evaluate the consistency of the individual 
variables and regional differences with regard to 
underweight. Beginning with the presupposition 
that older adults who live in the same region tend 
to have similar characteristics and behaviors (so-
cioeconomic status, cultural factors, habits, etc.) 

with regard to health problems and given the so-
cio-demographic, economic and cultural hetero-
geneity among the regions of Brazil, this variable 
was considered a random effect in order to me-
asure the influence that the region of residence 
may exert on the nutritional profile, particularly 
underweight.

In the final model, PRs were adjusted by 
variables situated on the same level of determi-
nation (individual) and the context variable. Fi-
nally, the independent effect of each region on 
underweight was determined by adjusting the 
context variable (region) by variables that repre-
sent individual characteristics associated with the 
outcome. The analyses were performed with the 
aid of the Stata 12.0 program (Stata Corp., Colle-
ge Station, USA). 

All individuals received clarifications re-
garding the objectives of the study during the 
telephone contact and written consent was re-
placed with oral consent. This study received 
approval from the National Human Research 
Ethics Committee of the Brazilian Ministry of 
Health under process number 355.590 on June 
26th, 2013. 

results

Data were analyzed from 8417 older adults (≥ 65 
years) residing in the five regions of Brazil. Mean 
age was 73.3 years (95%CI: 73.0 to 73.6 years). 
The prevalence of underweight (BMI < 22kg/m2) 
was estimated at 15.6% (95%CI: 14.1 to 17.1%). 

Table 1 displays the prevalence rates of un-
derweight according to socio-demographic 
characteristics and macro-region. Statistically 
significant differences were found between the 
northeastern and southern regions. For the fe-
male gender, the prevalence of underweight was 
19.9% (95%CI: 17.4 to 22.5) in the Northeast 
and 14.2% (95%CI: 11.8 to 17.1%) in the Sou-
th. With regard to race/skin color, the prevalence 
of underweight among whites was higher in the 
Northeast (20.3%; 95%CI: 16.7 to 24.5%) than 
the South (13.0%; 95%CI: 10.7 to 15.6%) and 
Southeast (12.9%; 95%CI: 10.0 to 16.5%).

The prevalence of underweight was signifi-
cantly higher among women after controlling 
for age and higher among individuals aged ≥ 80 
years after controlling for gender. The prevalence 
also remained high in the northeastern region af-
ter controlling for these variables (Table 2). 

Table 3 displays the prevalence rates of un-
derweight according to health-related behaviors, 
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food intake frequency, self-rated health and sel-
f-referred adverse health conditions. Higher pre-
valence rates were found among smokers (PR = 
1.59; 95%CI: 1.10 to 2.27) and those who repor-
ted the regular consumption of beans (PR = 1.24; 
95%CI: 1.02 to 1.50). Lower prevalence rates of 
underweight were found among those who re-
ported binge drinking (PR = 0.58; 95%CI: 0.34 
to 0.97) and those who reported having hyper-
tension, diabetes and dyslipidemia.

Table 4 displays the results of the multilevel 
analysis of factors associated with underweight. 
Higher PRs were found among women, indivi-
duals aged 80 years or older, smokers and those 
who reported consuming beans in comparison 
to the reference categories. In contrast, PRs were 
significantly lower among those who reported 
binge drinking (PR = 0.58; 95%CI: 0.34 to 0.96) 
and those with hypertension (PR = 0.59; 95%CI: 
0.49 to 0.71). 

ta
bl

e 
1.

 P
re

va
le

n
ce

 o
f 

u
n

de
rw

ei
gh

t 
am

on
g 

ol
de

r 
ad

u
lt

s 
ac

co
rd

in
g 

to
 s

oc
io

-d
em

og
ra

ph
ic

 c
h

ar
ac

te
ri

st
ic

s 
an

d 
re

gi
on

s 
of

 B
ra

zi
l. 

V
ig

it
el

 
Su

rv
ey

, B
ra

zi
l, 

20
14

.

V
ar

ia
bl

es
U

n
d

er
w

ei
gh

t (
B

M
i 

<
 2

2 
kg

/m
2)

 (
%

)

to
ta

l
n

 =
 8

 4
17

N
or

th
n

 =
 1

 5
12

N
or

th
ea

st
n

 =
 2

 5
92

c
en

tr
al

 W
es

t
n

 =
 1

 3
98

So
u

th
n

 =
 1

 4
33

So
u

th
ea

st
n

 =
 1

 4
82

G
en

de
r

M
al

e 
12

.5
 (

10
.4

-1
5.

0)
12

.6
 (

8.
7-

17
.9

)
17

.7
 (

14
.2

-2
2.

0)
13

.6
 (

10
.0

-1
8.

3)
12

.9
 (

9.
4-

17
.5

)
10

.3
 (

7.
1-

14
.7

)

Fe
m

al
e 

17
.8

 (
15

.9
-1

9.
8)

17
.6

 (
14

.0
-2

1.
9)

19
.9

 (
17

.4
-2

2.
5)

*
17

.4
 (

14
.2

-2
1.

1)
14

.2
 (

11
.8

-1
7.

1)
*

17
.6

 (
14

.4
-2

1.
4)

A
ge

 (
in

 y
ea

rs
)

65
 to

 6
9

13
.6

 (
11

.3
-1

6.
2)

17
.0

 (
12

.0
-2

3.
5)

17
.4

 (
14

.0
-2

1.
4)

11
.5

 (
8.

3-
15

.7
)

11
.0

 (
8.

0-
14

.8
)

12
.4

 (
8.

9-
17

.0
)

70
 to

 7
4

15
.0

 (
12

.3
-1

8.
3)

14
.0

 (
9.

4-
20

.4
)

18
.3

 (
14

.7
-2

2.
5)

14
.1

 (
9.

8-
19

.8
)

12
.8

 (
9.

2-
17

.5
)

14
.2

 (
9.

6-
20

.5
)

75
 to

 7
9

14
.5

 (
11

.5
-1

8.
2)

8.
6 

(5
.6

-1
3.

0)
20

.0
 (

15
.5

-2
5.

6)
19

.4
 (

14
.3

-2
5.

8)
14

.9
 (

10
.6

-2
0.

6)
12

.0
 (

7.
3-

19
.1

)

80
 o

r 
m

or
e

21
.2

 (
17

.8
-2

5.
1)

20
.6

 (
14

.3
-2

8.
9)

22
.7

 (
17

.6
-2

8.
6)

22
.6

 (
15

.4
-3

1.
9)

18
.4

 (
13

.1
-2

5.
2)

21
.1

 (
15

.7
-2

7.
7)

Sk
in

 c
ol

or

W
h

it
e

14
.4

 (
12

.5
-1

6.
6)

17
.4

 (
12

.6
-2

3.
5)

20
.3

 (
16

.7
-2

4.
5)

*
15

.8
 (

12
.5

-1
9.

8)
13

.0
 (

10
.7

-1
5.

6)
*

12
.9

 (
10

.0
-1

6.
5)

*

B
ro

w
n

14
.1

 (
9.

9-
19

.7
)

13
.7

 (
6.

1-
27

.9
)

14
.8

 (
9.

7-
21

.9
)

12
.9

 (
6.

0-
25

.5
)

12
.2

 (
5.

2-
26

.1
)

14
.2

 (
7.

6-
24

.9
)

B
la

ck
14

.7
 (

11
.9

-1
8.

1)
11

.8
 (

7.
7-

17
.5

)
18

.8
 (

15
.0

-2
3.

4)
13

.4
 (

9.
0-

19
.4

)
11

.9
 (

5.
8-

22
.7

)
13

.4
 (

8.
9-

19
.7

)

Ye
llo

w
/I

n
di

ge
n

ou
s

15
.0

 (
9.

1-
23

.6
)

16
.9

 (
9.

2-
28

.9
)

19
.4

 (
11

.3
-3

1.
2)

28
.4

 (
10

.3
-5

7.
9)

25
.8

 (
13

.1
-4

4.
5)

9.
0 

(2
.5

-2
7.

3)

M
ar

it
al

 s
ta

tu
s

M
ar

ri
ed

/s
ta

bl
e 

u
n

io
n

13
.7

 (
11

.8
-1

5.
9)

11
.6

 (
8.

4-
15

.8
)

17
.6

 (
14

.6
-2

0.
9)

14
.0

 (
10

.9
-1

7.
9)

12
.9

 (
10

.0
-1

6.
4)

12
.5

 (
9.

3-
16

.5
)

Si
n

gl
e

17
.7

 (
13

.6
-2

2.
6)

17
.6

 (
9.

8-
30

.8
)

21
.1

 (
15

.5
-2

8.
1)

22
.5

 (
13

.7
-3

4.
7)

17
.1

 (
11

.0
-2

5.
8)

15
.5

 (
9.

5-
24

.2
)

W
id

ow
ed

18
.2

 (
15

.5
-2

1.
3)

20
.5

 (
15

.0
-2

7.
4)

20
.1

 (
16

.6
-2

4.
2)

18
.2

 (
13

.6
-2

4.
1)

15
.1

 (
11

.5
-1

9.
6)

17
.7

 (
13

.3
-2

3.
3)

Se
pa

ra
te

d/
di

vo
rc

ed
16

.1
 (

11
.9

-2
1.

4)
19

.3
 (

11
.3

-3
0.

9)
19

.1
 (

12
.5

-2
8.

1)
13

.6
 (

7.
6-

23
.1

)
9.

6 
(5

.3
-1

6.
8)

16
.2

 (
9.

7-
25

.9
)

Sc
h

oo
lin

g 
(y

ea
rs

)

0 
to

 8
16

.0
 (

14
.2

-1
7.

9)
15

.5
 (

12
.3

-1
9.

3)
20

.4
 (

17
.8

-2
3.

2)
16

.4
 (

13
.3

-2
0.

0)
15

.0
 (

12
.1

-1
8.

5)
14

.4
 (

11
.2

-1
7.

8)

9 
to

 1
1

15
.7

 (
13

.0
-1

8.
9)

13
.7

 (
9.

1-
20

.1
)

15
.2

 (
11

.8
-1

9.
5)

14
.5

 (
10

.2
-2

0.
3)

12
.5

 (
9.

2-
16

.8
)

17
.2

 (
12

.3
-2

3.
4)

12
 o

r 
m

or
e

13
.4

 (
10

.1
-1

7.
4)

18
.2

 (
12

.2
-2

6.
3)

14
.4

 (
10

.4
-1

9.
8)

13
.9

 (
9.

1-
20

.5
)

10
.8

 (
7.

5-
15

.2
)

13
.4

 (
8.

7-
20

.1
)

to
ta

l
15

.6
 (

14
.1

-1
7.

1)
15

.4
 (1

2.
4-

18
.4

)
19

.0
 (

16
.9

-2
1.

2)
*

15
.8

 (
13

.1
-1

8.
4)

13
.7

 (
11

.5
-1

6.
0)

*
14

.5
 (

11
.9

-1
7.

1)
n

: n
u

m
be

r 
of

 in
di

vi
du

al
s 

in
 u

nw
ei

gh
te

d 
sa

m
pl

e;
 *

St
at

is
ti

ca
lly

 s
ig

n
ifi

ca
n

t 
di

ff
er

en
ce

 b
et

w
ee

n
 r

eg
io

n
s.



2447
C

iên
cia &

 Saú
de C

oletiva, 24(7):2443-2452, 2019

The influence of context was identified in the 
multilevel analysis, as the random effect was signi-
ficant in all models. The prevalence of underwei-
ght was significantly higher in the northeastern 
region when compared to the southern region 
after the adjustment for the individual factors.

Discussion

In the present study, the prevalence of underwei-
ght among older adults was estimated according 
to socio-demographic characteristics, health 
behaviors and morbidity in the different regions 
of Brazil and factors associated with underwei-
ght were identified. Higher prevalence rates were 
found among women, individuals aged 80 years 

or older, smokers and those who reported consu-
ming beans, whereas lower prevalence rates were 
found among those who reported binge drinking 
and hypertension. Moreover, the prevalence of 
underweight among older adults was higher in 
the northeastern region of the country.

The fact that underweight was more pre-
valent among older women differs from data 
described by Pereira et al.6, who found a higher 
prevalence rate among male older adults (BMI < 
22kg/m2) in the Brazilian Household Budget Sur-
vey (Pesquisa de Orçamentos Familiares, 2008-
2009). Other studies report a lower mean BMI 
among male older adults in relation to women 
in different locations of Brazil14,15. In contrast, 
the National Health Survey (Pesquisa Nacional 
de Saúde - PNS) found a greater prevalence of 

table 2. Prevalence and prevalence ratio (PR) of underweight (BMI < 22 kg/m2) among older adults according 
to socio-demographic characteristics. Vigitel Survey, Brazil, 2014.

Variables n % p-valuea Pr
crude

 (95% ci) Pr
adjusted 

(95% ci)

Geographic region 0.024

South 1 433 13.8 1 1

Central West 1 398 15.8 1.15 (0.91 - 1.45) 1.18 (0.94 - 1.49)

Northeast 2 592 19.0 1.38 (1.13 - 1.69) 1.42 (1.17 - 1.74)

North 1 512 15.4 1.12 (0.87 - 1.44) 1.16 (0.90 - 1.49)

Southwest 1 482 14.5 1.05 (0.83 - 1.34) 1.08 (0.85 - 1.37)

Genderb 0.001

Male 2 645 12.5 1 1

Female 5 772 17.8 1.41 (1.14 - 1.75) 1.39 (1.12 - 1.72)

Age (in years)c 0.004

65 to 69 2 945 13.6 1 1

70 to 74 2 284 15.0 1.11 (0.85 - 1.44) 1.10 (0.84 - 1.42)

75 to 79 1 622 14.5 1.07 (0.80 - 1.43) 1.08 (0.81 - 1.42)

80 or more 1 566 21.2 1.56 (1.22 - 2.00) 1.51 (1.18 - 1.93)

Skin color 0.996

White 4 069 14.4 1 1

Brown 1 867 14.7 0.98 (0.67 - 1.42) 0.99 (0.69 - 1.41)

Black 598 14.1 1.02 (0.79 - 1.31) 1.07 (0.84 - 1.38)

Yellow/Indigenous 284 15.0 1.04 (0.63 - 1.71) 1.12 (0.70 - 1.79)

Marital status 0.033

Married/Stable union 3 702 13.7 1 1

Single 941 17.7 1.29 (0.96 - 1.73) 1.12 (0.83 - 1.50)

Widowed 2 826 18.2 1.33 (1.07 - 1.66) 1.07 (0.84 - 1.36)

Separated/divorced 807 16.1 1.17 (0.84 - 1.63) 1.11 (0.80 - 1.53)

Schooling 0.452

0 to 8 4 819 16.0 1 1

9 to 11 2 026 15.7 0.98 (0.79 - 1.23) 1.00 (0.80 - 1.25)

12 or more 1 572 13.4 0.84 (0.62 - 1.13) 0.88 (0.66 - 1.18)

n: number of individuals in unweighted sample; a p-value of Rao-Scott test; PRadjusted: prevalence ratio adjusted for gender and 
age; b adjusted for age; c adjusted for gender.
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malnutrition (BMI < 18.5kg/m2) among women 
aged 65 to 74 years (3.3%) in comparison to men 
(2.4%)16. Unlike the previously cited studies, this 
investigation considered individuals aged 65 ye-
ars or older. Differences in proportion become 
more striking between of men and women be-
ginning at this age. 

In a study conducted in the city of Viçosa 
(southeastern Brazil), older women had a higher 
BMI in comparison to older men, whereas no 
statistically significant difference was found with 
regard to underweight17. In the municipality of 
Bambuí (southeastern Brazil), the prevalence of 
underweight increased with age in both genders, 
reaching an odds ratio of 2.5 (95%CI: 1.5-4.0) in 
the ≥ 80-year-old category15. The population aged 

80 years or older has grown the most in recent ye-
ars18. This group is mainly represented by women 
and the relationship between underweight and 
age could partially explain the greater propor-
tion of underweight in the female gender. Indeed, 
sampling bias can occur in cross-sectional studies 
as a function of the duration of the disease/cha-
racteristic studied, since the differentiated chan-
ces of the inclusion of individuals in a study could 
lead to an overestimation of the association.

In the present study, underweight was more 
prevalent among smokers, which is in agreement 
with data found in the literature7,19,20. Analyzing 
1954 individuals aged 60 years or older in four 
areas of the state of São Paulo, Zaitune et al.19 
found a 90% higher prevalence rate of underwei-

table 3. Prevalence and prevalence ratio (PR) of underweight (BMI < 22 kg/m2) among older adults according 
to health-related behaviors, frequency of food intake, self-rated health and self-reported conditions. Vigitel 
Survey, Brazil, 2014. 

Variables n % p-valuea Pr
crude

 (95% ci) Pr
adjusted 

(95% ci)

Tobacco use 0.307

Non-smoker 4 983 15.0 1 1

Ex-smoker 2 894 15.6 1.04 (0.84 - 1.28) 1.20 (0.98 - 1.48)

Current smoker 540 19.8 1.32 (0.91 - 1.90) 1.59 (1.10 - 2.27)

Binge drinking 0.003

No 8 091 15.9 1 1

Yes 326 7.6 0.48 (0.29 - 0.80) 0.58 (0.34 - 0.97)

Practice of physical activity 0.945

Active 5 487 15.6 1 1

Inactive 2 930 15.5 0.99 (0.81 - 1.21) 0.93 (0.76 - 1.14)

Food consumption

Regular consumption of Vegetables 4 961 16.3 0.261 1.12 (0.92 - 1.35) 1.07 (0.88 - 1.30)

Fruit 6 486 15.2 0.346 0.90 (0.73 - 1.12) 0.84 (0.68 - 1.04)

Fruit and vegetables 4 188 15.2 0.597 0.95 (0.78 - 1.15) 0.90 (0.74 - 1.09)

Consumption of fatty meats 846 15.8 0.929 1.01 (0.73 - 1.42) 1.13 (0.81 - 1.57)

Consumption of chicken with skin 869 12.9 0.222 0.81 (0.57 - 1.14) 0.87 (0.61 - 1.23)

Consumption of whole milk 3 692 16.3 0.366 1.09 (0.90 - 1.32) 1.14 (0.94 - 1.37)

Regular consumption of beans 4 756 16.5 0.135 1.16 (0.95 - 1.41) 1.24 (1.02 - 1.50)

Habit of regularly replacing main  
meals with snacks 

2 329 14.2 0.228 0.88 (0.72 - 1.08) 0.83 (0.68 - 1.01)

Self-rated health 0.641

Very good/good 4 289 16.0 1 1

Fair 3 190 14.6 0.91 (0.74 - 1.12) 0.89 (0.72 - 1.09)

Poor/very poor 613 15.2 0.95 (0.67 - 1.34) 0.91 (0.64 - 1.28)

Reported conditions  

Arterial hypertension 5 029 12.0 < 0.001 0.57 (0.47 - 0.70) 0.55 (0.45 - 0.66)

Diabetes mellitus 1 825 11.8 0.011 0.70 (0.52 - 0.93) 0.71 (0.53 - 0.94)

Dyslipidemia 3 119 12.7 0.004 0.74 (0.60 - 0.91) 0.73 (0.59 - 0.89)

n: number of individuals in unweighted sample; a p-value of Rao-Scott test; PRadjusted: prevalence ratio adjusted for gender and 
age.
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ght among smokers. Studies have attributed the 
association between underweight and tobacco 
in older adults to the action of nicotine, which 
can increase adrenergic activity, with a conse-
quent increase in energy expenditure that contri-
butes to a reduction in body weight. Moreover, 
the release of dopamine and serotonin promo-
ted by nicotine affect the control and regulation 
of appetite and satiety in the hypothalamus19,21. 
Tobacco dependence is recognized as a chronic 
condition. Even in older adults, quitting smoking 
can reduce the risk of becoming ill, improve the 
control of preexisting diseases, increase one’s 
life expectancy and improve quality of life22. En-
couraging older adults without diseases to quit 
smoking has the potential to reduce the risk of 

the development of diseases and improve quality 
of life, besides to emphasizing the adoption of a 
healthy lifestyle as an important strategy in the 
relationship between smoking and BMI.

The relationship between underweight/
malnutrition and alcohol abuse is described in 
the literature23. It is estimated that alcohol abu-
se contributed to 5.9% of deaths worldwide in 
2012, which occurred mainly due to heart dise-
ase and diabetes (33.4%), gastrointestinal disease 
(16.2%) and malignant tumors in various sites 
(12.5%)24. Data from the 2013 National Health 
Survey indicate a decrease in the prevalence of 
alcohol abuse with the increase in age, dropping 
from 5.9% among individuals aged 60-69 years to 
2.0% among those aged 70 years or older25. Des-

table 4. Multilevel analysis of factors associated with underweight in older adults (BMI < 22 kg/m2). Vigitel 
Survey, Brazil, 2014. 

Variables/categories Pra
adjusted 

(95% ci) Prb
adjusted 

(95% ci) Prc
adjusted 

(95% ci)

1st level: context

Geographic region

  South 1

   Central West 1.17 (0.93 - 1.49)

       Northeast 1.43 (1.17 - 1.74)

   North 1.20 (0.93 - 1.55)

   Southeast 1.06 (0.84 - 1.35)

2nd level: individual

Gender

   Male 1

       Female 1.32 (1.05 - 1.65)

Age group

   65 to 69 1

   70 to 74 1.11 (0.85 - 1.44)

   75 to 79 1.08 (0.80 - 1.46)

   80 ore more 1.54 (1.19 - 2.00)

Tobacco use

   Non-smoker 1

   Ex-smoker 1.22 (1.00 - 1.49)

      Current smoker 1.45 (1.01 - 2.09)

Binge drinking 

   No 1

   Yes 0.58 (0.34 - 0.96)

    Regular consumption of beans

   No 1

   Yes 1.23 (1.02 - 1.49)

Self-reported arterial hypertension

   No 1

   Yes 0.59 (0.49 - 0.71)

CI: confidence interval; PR: prevalence ratio; a Adjusted for geographic region and socio-demographic characteristics; b Adjusted 
for geographic region, socio-demographic characteristics, health-related behaviors, frequency of food intake and self-reported 
conditions; c adjusted for demographic, socioeconomic and behavioral variables.
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pite the consumption reduces with the increase 
in age, the elderly people usually drinks alcoholic 
beverages with more often than younger adults 
and have less capacity to metabolize alcohol26.

The Vigitel questionnaire addresses abusive 
alcohol intake or binge drinking, which is a type 
of consumption more associated with young pe-
ople at times of celebration and other social acti-
vities. As the determination of alcohol dependen-
ce is not the objective of the Vigitel survey, this 
type of consumption (binge drinking) may be 
found among healthy older adults, which could 
explain the finding of binge drinking as a pro-
tective factor against being underweight. A study 
conducted in the city of Campinas, Brazil, reports 
a similar finding, as alcohol use once a week was 
associated with aspects of happiness and a good 
assessment of one’s health status27. However, the-
re is ample evidence that alcohol use, particularly 
binge drinking, increases the risk of accidents and 
violence28 and has harmful consequences for the 
gastrointestinal system, such as gastritis, diarrhea 
and poor nutrient absorption23, which can fur-
ther aggravate weight loss/malnutrition in older 
adults. It should be stressed that the study only 
identified surviving individuals and their current 
level of exposure. Moreover, elderly individuals, 
who are more vulnerable to complications stem-
ming from alcohol abuse, have a greater probabi-
lity of dying prematurely. 

The prevalence of underweight was higher 
among individuals who reported regularly con-
sumed beans (≥ 5 days per week). A similar fin-
ding was reported in a study that analyzed Vigitel 
data from 2006 to 2009, as a greater occurrence of 
regular bean intake was found in adults conside-
red underweight or within the ideal weight range 
(BMI < 25kg/m2)29. In Brazil, data from national 
surveys indicate a trend toward the lower con-
sumption of legumes, especially in segments of 
the population with a higher income and schoo-
ling29,30. Even with this change, however, beans re-
main among the five most consumed food items 
in the country and, combined with rice, consti-
tute an important low-cost source of nutrients31. 
The greater consumption of beans among unde-
rweight older adults may partially be explained by 
the fact that this is a central food in the Brazilian 
diet that is economically accessible and culturally 
recognized as providing the body with strength, 
satiety and endurance32.

Hypertension was less prevalent among 
underweight older adults in the present study, 
which is in agreement with data reported in 
a previous study7. Ageing is accompanied by 

changes in vascular properties, such as hardening 
of the arteries, which plays an important role in 
the onset and progression of arterial hyperten-
sion33. Indeed, hypertension is highly prevalent 
in the elderly population and its association with 
overweight/obesity, among other cardiovascular 
diseases, is widely described in the literature34,35, 
independently of the anthropometric indica-
tor employed36. In a meta-analysis, Neter et al.37 
found a mean reduction of 1.05 mmHg in systol-
ic pressure and 0.92 mmHg in diastolic pressure 
for every one-kg reduction in body weight, inde-
pendently of age, sex or race. 

The five geographic regions of Brazil differ 
significantly in terms of size as well as social, eco-
nomic and cultural aspects. The distribution of 
older adults is also unequal among the regions 
and differs significantly between urban and ru-
ral areas6. The ageing of the population is also 
influenced by regional diversity and imbalances, 
especially socioeconomic inequalities38. Socioeco-
nomic status is an important aspect of quality of 
life and determines access to a healthy diet. More-
over, the ageing population has begun more re-
cently in the northern and northeastern regions 
of the country39.

Underweight among older adults is a com-
plex, multidimensional phenomenon. This 
complexity stems from different physiological 
and pathological changes that are characteristic 
of the ageing process itself. Lifestyle, socioeco-
nomic determinants inherent to the surrounding 
context, life history and structural aspects of the 
environment exert a direct influence on the nu-
tritional status of older adults40. The adjustment 
of a multilevel model consists of integrating in-
dividual and contextual factors in epidemiologi-
cal analyses. This is founded on the concept that 
individuals in the same context tend to exhibit 
more similar attitudes and behaviors than those 
from different communities/locations. The aim 
of this line of thinking is to understand how in-
dividual and contextual variables interrelate in 
the determination of health outcomes, seeking to 
understand how individual and contextual vari-
ables are related in the determination of health 
outcomes41.

The present study has limitations that should 
be considered. The sample was restricted to in-
dividuals with a landline telephone at the time 
of the study, for which less coverage is found in 
the northern and northeastern regions of the 
country. In metropolitan areas of the southern, 
southeastern and central western regions, where 
telephone coverage is more than 70%, the bias 
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stemming from the exclusion of homes without 
a landline telephone can be considered negligi-
ble42. The statistical weights used by Vigitel par-
tially correct differences between populations 
with and without a landline telephone43. The 
post-stratification weight of each individual in 
the 2014 Vigitel sample was calculated using the 
rake method, which involves iterative procedures 
that consider successive comparisons between 
estimates of the distribution of each socio-de-
mographic variable in the sample and total pop-
ulation of Brazilian state capitals. Thus, the use of 
weighting enables estimates to be extrapolated to 
the whole12. Other limitations regard the fact that 
the data were based on self-reported information 
and the cross-sectional design does not allow the 
establishment of a causal relationship, even if one 
exists. Specifically, the false protective effect of 
binge drinking against the occurrence of under-
weight in older adults constitutes an analytical 
limitation of the cross-sectional design; the ex-

posure (alcohol abuse) associated with diseases, 
such as alcoholism and related conditions, influ-
ences the participation of an older adult with the 
characteristic investigated in the study.

The present results enable estimating the 
prevalence of underweight among Brazilian old-
er adults in different regions of the country and 
identifying the epidemiological profile of this 
condition among older adults who live in capi-
tal cities in Brazil. Inequalities were found in the 
prevalence of underweight among the regions of 
the country, with the northeastern region affect-
ed more by this problem. The findings underscore 
the importance of organizing health services for 
the identification, monitoring and recovery of the 
nutritional status of underweight older adults. 
Actions developed by health services/workers di-
rected at orienting and supporting families who 
care for older adults could increase the energy 
density and nutritional quality of diets, taking the 
context of the individual into account. 
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