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Prevalence of and risk factors for dynapenic abdominal obesity 
in community-dwelling older adults: a cross-sectional study

Prevalência e fatores de risco para obesidade abdominal dinapênica 
em idosos residentes na comunidade: um estudo transversal 

Resumo  O objetivo deste artigo é identificar a 
prevalência e os fatores associados à obesidade ab-
dominal dinapênica (OAD) em idosos de uma ci-
dade da região Norte do Brasil. Estudo transversal 
realizado com 382 idosos comunitários residentes 
em Macapá, Amapá, Brasil. As informações socio-
econômicas, clínicas e de saúde foram coletadas 
por meio de um formulário estruturado. A OAD 
foi definida pela combinação de dinapenia (for-
ça de preensão manual < 26 kgf para homens e 
< 16 kgf para mulheres) e obesidade abdominal 
(circunferência abdominal > 102 cm para homens 
e > 88 cm para mulheres). As análises descritivas 
e inferenciais foram realizadas utilizando os testes 
qui-quadrado, t de Student e regressão de Poisson. 
A prevalência de OAD foi de 10,73%. Na análise 
bivariada preliminar, as variáveis faixa etária, es-
tado conjugal, número de doenças, incapacidade 
funcional para atividades básicas e instrumentais 
de vida diária, velocidade da marcha e nível de 
atividade física atenderam ao critério estabelecido. 
O modelo final indicou que apenas a velocidade da 
marcha foi um preditor para a OAD em idosos. A 
OAD afeta quase 11% dos idosos residentes nessa 
comunidade do Norte do Brasil; e a velocidade de 
marcha é um preditor que pode ser uma ferramen-
ta útil para gerenciar e monitorar a saúde desta 
população.
Palavras-chave  Idoso, Saúde do idoso, Força mus-
cular, Obesidade abdominal, População urbana

Abstract  This article aims to identify the prev-
alence of and factors associated with dynapenic 
abdominal obesity (DAO) in older adults in a city 
in the northern region of Brazil. A cross-sectional 
study was conducted with 382 community-dwell-
ing older adults in Macapa, Amapa, Brazil. So-
cioeconomic, clinical, and health information 
were collected using a structured form. DAO was 
defined as a combination of dynapenia (hand-
grip strength of < 26 kgf for men and < 16 kgf 
for women) and abdominal obesity (abdominal 
circumference > 102 cm for men and > 88 cm 
for women). Descriptive and inferential analyses 
were performed using chi-squared tests, Student’s 
t-tests, and a Poisson regression. The prevalence 
of DAO was 10.73%. In the preliminary bivariate 
analysis, the variables of age range, marital sta-
tus, number of diseases, functional disability for 
basic and instrumental activities of daily living, 
gait speed, and level of physical activity met the 
established criterion. The final model indicated 
that only gait speed was a predictor of DAO in 
older adults. DAO affects nearly 11% of commu-
nity-dwelling older adults from northern Brazil; 
gait speed was a predictor of DAO and could be 
a useful tool for managing and monitoring this 
population’s health.
Key words Aged, Health of the elderly, Muscle 
strength, Obesity, Abdominal, Urban population

Fabrícia Coelho de Araújo (https://orcid.org/0000-0002-9748-7569) 1 

Karoline Sampaio da Silva (https://orcid.org/0000-0003-2984-3530) 2 

Daniela Gonçalves Ohara (https://orcid.org/0000-0001-7055-6168) 1 

Areolino Pena Matos (https://orcid.org/0000-0002-3437-5105) 1 

Ana Carolina Pereira Nunes Pinto (https://orcid.org/0000-0002-1505-877X) 1 

Maycon Sousa Pegorari (https:// orcid.org/0000-0003-4015-9895) 1

DOI: 10.1590/1413-81232022272.01122021

1 Departamento de Ciências 
Biológicas e da Saúde, 
Curso de Graduação em 
Fisioterapia, Universidade 
Federal do Amapá. Rodovia 
Juscelino Kubitschek, 
Jardim Marco Zero. 68903-
419 Macapá AP Brasil. 
mayconpegorari@
yahoo.com.br
2 Curso de Graduação em 
Enfermagem, Universidade 
Federal do Amapá. Macapá 
AP Brasil. 

t
e

m
A

s liv
R

e
s   fR

e
e

 t
h

e
m

e
s

mailto:mayconpegorari@yahoo.com.br
mailto:mayconpegorari@yahoo.com.br


762
A

ra
ú

jo
 F

C
 e

t a
l.

introduction

The aging process is marked by several physio-
logical changes that lead to the progressive de-
cline of all organic functions1. Despite the gen-
eralized decline, specific changes – such as those 
related to body composition – deserve particular 
study from clinical and public health profession-
als. Age-related loss of muscle mass is associated 
with reductions in muscle strength and physical 
performance2 and poor outcomes, such as falls 
and fractures3. However, a reduction in muscle 
mass alone cannot fully explain losses of muscle 
strength4; the term “dynapenia” has been recent-
ly coined to describe the aging-associated loss of 
muscle strength as an independent event. 

Another salient change in body composition 
that humans experience during the aging process 
is the rise in body fat mass. This condition is also 
associated with a higher risk of comorbidities, 
disability5, and metabolic diseases6. However, fat 
accumulated in the abdominal area is associated 
with more severe impacts on metabolic disorders 
than overall obesity7-9. Both dynapenia and ab-
dominal obesity are important predictors of poor 
outcomes, but the confluence of both is a down-
ward spiral that may lead to disability10 and mul-
timorbidity11. Indeed, dynapenia and abdominal 
obesity together may better predict functional 
disability than each phenomenon individually10.

Therefore, this recently recognized condition 
has been termed “dynapenic abdominal obesity” 
(DAO)10,12. DAO represents a severe public health 
problem, as it is associated with several health 
burden indicators and healthcare demands. The 
condition is not only associated with functional 
disability10, but also with an increased risk of fall-
ing12, hospitalizations13, and death14.

Although the consequences of DAO to older 
adults may be devastating, it has been little in-
vestigated. Some studies have examined the asso-
ciation of DAO with specific conditions, such as 
functional disability10, falls12, hospitalizations13, 
and death14. However, to our knowledge, no pre-
vious studies have evaluated multiple risk fac-
tors – socioeconomic, clinical, and health – and 
their relationships with the presence of DAO. 
Furthermore, Brazil is a country with continen-
tal dimensions and important socioeconomic, 
structural, and cultural differences. Despite that, 
few studies have looked at the elderly population 
from northern Brazil15,16. To address this gap, to 
identify the prevalence of and factors associated 
with DAO in older adults in a city in the northern 
region of Brazil.

method

This population-based cross-sectional study was 
carried out in 2017 in the urban area of Maca-
pa, the capital of the state of Amapa, in Brazil. 
Macapá is a Brazilian city located on the banks 
of the Amazon river, in northern Brazil. The city 
(latitude – 0° 2’20» N; longitude – 51° 3’ 59» W) 
is the only Brazilian state that has its capital cut 
by the imaginary line of the Equator17. With a 
Human Development Index (HDI) of 0.733 and 
a life expectancy at birth of 74.2 years18, Macapá 
in the year 2010 had an estimated population of 
456,171 inhabitants, of which 5.21% (96% urban 
and 4% rural) were aged 60 years or older19. An 
appropriate sample size was calculated, assuming 
a prevalence of 50% of health problems among a 
finite population of 19,955 older adults living in 
the urban area of Macapa and setting an accuracy 
level of 5% and a 95% confidence interval (CI). 
A minimum of 377 individuals was found to be 
necessary to be representative of the population. 
To select older adults’ residences, the research 
team carried out a two-stage cluster sampling 
process by first sampling government-defined 
pre-specified census tracts and subsequently 
identifying residences with older people. Select 
information from this study has been previously 
analyzed and is available in previously published 
studies17,20.

Adults aged 60 years or over who did not have 
cognitive decline measured on the Mini-Mental 
State Examination21 and were able to walk with 
or without walking assistance devices were in-
cluded. Older adults who were not found after 
three visits, were institutionalized and/or hospi-
talized, or affected by neurological diseases that 
made evaluations impossible were excluded from 
the study. This study was approved by the Ethics 
Committee of the Federal University of Amapá 
(opinion 1,738,671). All the participants agreed 
to participate in the research by signing an In-
formed Consent Form. The individuals were re-
cruited and assessed at their respective homes. All 
interviews were conducted face-to-face by prop-
erly trained undergraduate students and moni-
tored by field supervisors (researcher teachers).

exploratory variables 

A structured questionnaire was used to col-
lect data on all socioeconomic variables: gender, 
age, education level, physical health variables; 
referred morbidities, the number of medications 
in regular use, falls in the past 12 months (yes/
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no), and hospitalizations in the last year (yes/
no). Self-reported morbidities were surveyed us-
ing an inventory22 in which participants reported 
whether any physician had informed if they had 
certain health condition. Regularly used medica-
tions were verified by checking medical prescrip-
tions and by directly asking participants about 
the medications they were taking. Physical activ-
ity levels were evaluated with the long version of 
the International Physical Activity Questionnaire 
(IPAQ)23. As suggested by the College of Sports 
Medicine and the American Heart Association, 
participants who spent 150 minutes or more 
per week on physical activities were considered 
sufficiently active; those who spent less than 150 
minutes per week on physical activities were clas-
sified as insufficiently active24. The Katz Index25 
and the Lawton and Brody Scale26 were used to 
assess functional impairment for basic and in-
strumental activities of daily living, respectively. 
Finally, a gait speed test, or measuring the time to 
walk a four-meter distance, was conducted fol-
lowing the Brazilian version of the Short Physical 
Performance Battery (SPPB)27. 

Dependent variable

Dynapenic abdominal obesity was measured 
with both muscle strength and abdominal obe-
sity. Muscle strength was measured using a hy-
draulic hand dynamometer, SAEHAN Hydraulic 
Hand Dynamometer, model SH5001. The partic-
ipants were first instructed to sit with their fore-
arm in a neutral position. The device was placed 
in the participants’ dominant hand, and three 
maximum strength tests were performed with 
a one-minute rest between tests. The average of 
these measurements was recorded for analysis. 
Values   below 26 kilogram-force (kgf) for men 
and below 16 kgf for women were considered 
suggestive of reduced muscle strength28. The sec-
ond component of DAO, waist circumference, 
was measured using a non-elastic tape, placed at 
the midpoint between the last rib and iliac crest, 
with the abdomen relaxed at the end of exha-
lation. Standardized measurements were taken 
with all participants in a standing position, with 
their arms relaxed at their sides, and clothing 
removed from the abdominal region29. Cut-off 
points of abdominal circumference > 102 cm for 
men and > 88 cm for women were used to classi-
fy abdominal obesity29. Participants who fulfilled 
both the loss of muscle strength and abdominal 
obesity criteria were considered to have DAO.

Data analysis 

The data were analyzed in version 21.0 of the 
Statistical Package for Social Sciences (SPSS) pro-
gram and using both descriptive and inferential 
statistics. Differences between the participants 
characteristics were analyzed using means, stan-
dard deviations, chi-square tests, and Student’s 
t-tests. The tests were considered significant 
when p < 0.20. The variables that met the pre-es-
tablished inclusion criterion (p < 0.20) were in-
serted in the multivariate regression model. The 
factors associated with DAO were identified from 
the prevalence ratios (PR) using a Poisson regres-
sion, considering a significance level of 5% (p < 
0.05) and 95% confidence interval (CI). 

Results

Three hundred eighty-two older adults partic-
ipated in this study. The number of recruited, 
assessed, included, and excluded participants 
are outlined in Figure 1. The prevalence of ab-
dominal obesity and dynapenia in the sample 
was 65.7% (n = 251) and 18.6% (n = 71), respec-
tively, and the prevalence of DAO was 10.73% 
(CI = 08.01-14.24) (n = 41). Older people with 
DAO had a higher age range, number of diseases, 
without a partner, functional disability for ba-
sic activities of daily living, insufficient level of 
physical activity, and lower gait speed compared 
to those without DAO (Table 1).

Age range, marital status, number of diseases, 
functional disability for basic and instrumental 
activities of daily living, level of physical activity, 
and gait speed all met the pre-established crite-
rion in the crude analysis (p < 0.20). The final 
model indicated that only gait speed remained 
associated with DAO (PR = 0.17; 95% CI: 0.05-
0.54; p = 0.002), suggesting that an increase in 
one unit of gait speed may decrease the proba-
bility of occurrence of this condition by 83% in 
older adults (Table 2).

Discussion

This study in a representative sample of commu-
nity-dwelling older adults from northern Brazil 
identified that DAO is a pervasive condition in 
this population. To the best of our knowledge, 
this is the first study to evaluate multiple risk 
factors associated with the presence of DAO and 
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provides important insights upon which to base 
future studies on the subject.  The findings pre-
sented here may also help formulate strategies for 
screening patients at higher risk of developing 
DAO and should be taken into account when de-
signing intervention strategies to preventing the 
worsening of conditions that could lead to DAO 
in older adults, such as those focused on improv-
ing gait speed. The final model indicated that 
only gait speed remained a significant predictor 
of this condition. 

In line with a previous study that found 
a 9.3% prevalence of DAO in Brazilian older 
adults12, the prevalence of DAO in our sample 
was 10.7%. Nevertheless, a wide variation in the 
prevalence of DAO has been found worldwide, 
with estimations ranging from 4 to 18.8%9,10,12,14. 
The variation in the prevalence may be due to the 
differences between the studied samples and the 
population characteristics. A previous study that 
evaluated older adults from the Amazon region 
found that these individuals engage in high levels 
of physical activity15. Further studies may clarify 
the influence of physical activity levels in older 
adults from the Amazon region and the preva-
lence of DAO. Additionally, as the concept of 
DAO is relatively new30, no consensus on the di-
agnostic procedures has been reached yet. There-

fore, a possible explanation for this variability in 
DAO prevalence is that DAO may vary according 
to the setting and the different studies’ opera-
tional definition. 

The results of our preliminary analysis are 
also in accordance with previous studies that have 
found that DAO is associated with age, the num-
ber of comorbidities, functional disability for ba-
sic and instrumental activities of daily living, level 
of physical activity, and gait speed13. Nevertheless, 
in our sample, only gait speed remained inversely 
associated with DAO in the final model. 

The reduced gait performance in older peo-
ple with DAO compared to those without this 
condition is supported by previous investiga-
tions31,32. In a cross-sectional study, dynapenic 
obesity was associated with an increased risk of 
slow gait speed32. Another study highlights that 
concomitant obesity and low muscle strength 
may lead not only to a decline in gait speed but 
also to an increase in the risk of functional dis-
ability31. Therefore, gait speed limitations can 
have a substantial impact on autonomy and en-
durance during activities of daily living. Further-
more, gait speed represents an independent pre-
dictor of other adverse health outcomes such as 
cognitive impairment, institutionalization, falls, 
and death33. 

figure 1. Study flow diagram.

Source: Authors.

Individuals recruited for 
participation (n = 443)

Included in the study 
(n= 407)

Excluded in the second phase of data 
collection (n = 25)
* Death (n = 2)
* Out of town (n = 3)
* Change of contact/address data (n = 8)
* Incomplete data (n = 12)

Final Sample (n = 382)

Excluded (n = 36)
* Refused participation (n = 9)
* Did not fulfill eligibility criteria/
cognitive decline (n = 27)



765
C

iên
cia &

 Saú
de C

oletiva, 27(2):761-769, 2022

table 1. Characteristics of older adults with and without dynapenic abdominal obesity in Macapá, AP, Brazil, 
2017 (n = 382).

variables
Dynapenic abdominal obesity 

p-value* total sample
(n = 382)Yes (n = 41) No (n = 341)

Age range

60 to 69 14 (34.1) 186 (54.5) 0.014 200 (52.4)

70 to 79 17 (41.5) 117 (34.3) 134 (35.1)

80 or more 10 (24.4) 38 (11.1) 48 (12.6)

Gender

Male 11(26.8) 121(35.5) 0.271 132(34.6)

Female 30(73.2) 220(64.5) 250(65.4)

Marital status

With partner 11 (26.8) 167 (49) 0.007 178 (46.6)

Without partner 30 (73.2) 174 (51) 204 (53.4)

Education 

None 20 (48.8) 173 (50.7) 0.887 193 (50.5)

1 to 4 12 (29.3) 104 (30.5) 116 (30.4)

5 or more 9 (22) 64 (18.8) 73 (19.1)

Individual monthly income 

No income 3 (7.3) 33 (9.7) 0.377 36 (9.4)

Up to 1 minimum wage 25 (61) 159 (46.6) 184 (48.2)

2 to 3 minimum wages 8 (19.5) 98 (28.7) 106 (27.7)

4 or more minimum wages 5 (12.2) 51 (15) 56 (14.7)

Number of diseases 

0 0 (0) 28 (8.2) 0.163 28 (7.3)

1 to 4 15 (36.6) 115 (33.7) 130 (34)

5 or more 26 (63.4) 198 (58.1) 224 (58.6)

Number of medications

0 11 (26.8) 112 (32.8) 0.679 123 (32.2)

1 to 4 26 (63.4) 204 (59.8) 230 (60.2)

5 or more 4 (9.80 25 (7.3) 29 (7.6)

Smoking

Yes 3 (7.3) 33 (9.7) 0.837 36 (9.4)

No 38 (92.7) 308 (90.3) 346 (90.6)

Hospitalization in the least year

Yes 7 (17.10) 44 (12.90) 0.458 51 (13.40)

No 34 (82.90) 297 (87.10) 331 (86.60)

Falls in the past 12 months

Yes 9 (22.00) 66 (19.40) 0.693 75 (19.60)

No 32 (78.00) 275 (87.10) 307 (80.41)

Walking speed (m/s) 0.78 ± 0.27 1.02 ± 0.30 < 0.001 (0.99 ± 0.30)

Physical activity (IPAQ) †

Insufficiently active (≤ 149 min./week) 14 (34.10) 191 (56.00) 0.008 205 (53.70)

Sufficiently active (≥ 150 min./week) 27 (65.90) 150 (44.00) 177 (46.30)

Dependence (Katz index)

Yes 6 (14.60) 17 (5.00) 0.014 23 (6.00)

No 35 (84.40) 324 (95.00) 359 (94.00)

Dependence (Lawton and Brody scale)

Yes 33 (80.50) 230 (64.70) 0.089 263 (68.80)

No 8 (19.50) 111 (32.60) 119 (31.20)
*Chi-squared test and Student’s t-test, p < 0.05; †IPAQ = International Physical Activity Questionnaire.

Source: Authors.
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table 2. Poisson regression model for factors associated with dynapenic abdominal obesity among community-
dwelling older adults in Macapá, AP, Brazil, 2017 (n = 382).

variables
Dynapenic abdominal obesity

PR* 
crude

95% Ci† p-value†† PR 
adjusted

‡ 95% Ci p-value

Age range

60 to 69 1 1

70 to 79 1.81 0.92-3.55 0.083 1.41 0.68-2.92 0.352

80 or more 2.98 1.41-6.29 0.004 1.48 0.60-3.48 0.409

Gender

Male 1

Female 1.44 0.75-2.87 0.277

Marital status

With partner 2.38 1.23-4.61 0.010 1.63 0.79-3.35 0.184

Without partner 1 1

Education (years) 

None 1.19 0.57-2.49 0.645

1 to 4 0.99 0.51-1.97 0.996

5 or more 1

Individual monthly income

No income 0.93 0.22-3.90 0.925

Up to 1 minimum wage 1.52 0.58-3.97 0.391

2 to 3 minimum wages 084 0.27-2.58 0.768

4 or more minimum wage 1

Number of diseases 1.09 0.99-1.21 0.077 0.99 0.89-1.11 0.887

Number of medications 

0 1

1 to 4 0.82 0.31-2.18 0.690

5 or more 0.65 0.22-1.91 0.436

Smoking

Yes 0.76 0.25-2.33 0.630

No 1

Hospitalizations in the last year 

Yes 1.34 0.63-2.85 0.454

No 1

Falls in the past 12 months 

Yes 1.15 0.57-2.31 0.691

No 1

Functional disability (BADLs)§ 

Yes 2.68 1.26-5.70 0.011 1.71 0.65-4.49 0.272

No 1 1

Functional disability (IADLs)ǁ 

Yes 1.87 0.89-3.91 0.088 0.95 0.40-2.24 0.911

No 1 1

Physical activity level (IPAQ)¶ 

Sufficiently active (≥ 150 min./sem.) 1 1

Insufficiently active (≤ 149 min./sem.) 2.23 1.21-4.12 0.010 1.35 0.66-2.74 0.413

Gait speed (m/s) 0.11 0.04-0.28 <0.001 0.17 0.05-0.54 0.002
*PR = prevalence ratios; †CI = 95% confidence interval; †† p < 020; ‡p < 005; §BADLs = basic activities of daily living; ǁ IADLs = 
instrumental activities of daily living; ¶IPAQ = International Physical Activity Questionnaire.

Source: Authors.
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Of note, reduced leg strength34 and a high 
fat mass35 are modifiable risk factors that, if not 
early managed, can lead to potentially-disabling 
conditions and a potentialized burden in older 
adults’ lives. Targeted health care interventions 
such as exercise and nutrition may help prevent 
unfavorable health outcomes in this population.

Taken together, our findings reinforce the 
relevance of the gait speed assessment as a use-
ful tool for managing and monitoring this pop-
ulation’s health. Importantly, the cross-sectional 
design of this study does not allow us to ascer-
tain a causal relationship between DAO and slow 
gait speed. Further longitudinal studies may help 
clarify the temporal sequence of those events. 
Additionally, although the IPAQ was developed 
for international use and has evidence of reli-
ability and validity36, as it is a self-reported in-
strument some older adults older adults may not 
fully comprehend the amount of time they may 
spend active, sitting and/or lying during waking 
hours, especially those with lower educational 

level. On the other hand, this study made up of 
a representative sample of community-dwelling 
older adults the final model indicated that gait 
speed is a central element to be considered while 
evaluating older adults with DAO. It is a simple, 
non-invasive, low-cost, and easy-to-perform as-
sessment that can help identify older adults at 
higher risk of adverse health outcomes33, help 
implement effective interventions, and prevent 
further deterioration in quality of life.

Conclusion

DAO affects nearly 11% of community-dwell-
ing older adults from northern Brazil. The final 
model revealed that only gait speed remained 
associated with DAO, indicating that a 1 unit in-
crease in gait speed may decrease the likelihood 
of occurrence of DAO by 83% in older adults. 
Gait speed could be a useful tool for managing 
and monitoring this population’s health.
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