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Abstract—The purpose of this study was to analyze the association between the clustering of physical inactivity with 
abdominal obesity and public health care expenditure in Brazilian adults. The sample was composed of 963 patients of 
both genders, randomly selected in the Brazilian Public Health care System during 2010. Entire health care expenditures 
during the last year were computed and stratified into: medical consultations, medication dispensing, laboratory tests and 
overall expenditure. Waist circumference was used to diagnose abdominal obesity and physical activity was assessed 
by previously validated questionnaire. Sedentary and abdominally obese patients  (OR= 3.01 [OR95%CI= 1.81-4.99]) 
had higher likelihood be inserted in the group of higher expenditures than only abdominally obese patients (OR= 1.66 
[OR95%CI= 1.07-2.59]). There is a synergic effect between abdominal obesity and physical inactivity on overall health 
care expenditures.
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Resumo—“O peso da obesidade abdominal e inatividade física em despesas de saúde no Brasil.”  O objetivo deste 
estudo foi analisar a associação entre a agregação de inatividade física com a obesidade abdominal e despesas de saúde 
pública em adultos brasileiros. A amostra foi composta de 963 pacientes de ambos os sexos, selecionados aleatoriamente 
no Sistema Único de Saúde em 2010. Gastos com saúde durante o último ano foram computados e estratificados em: 
consultas médicas, distribuição de medicamentos, exames laboratoriais e gasto total. A circunferência da cintura foi usada 
para diagnosticar a obesidade abdominal e atividade física foi avaliada através de um questionário previamente validado. 
Pacientes sedentários e com obesidade abdominal (OR = 3.01 [IC95% = 1.81-4.99]) apresentaram maior probabilidade 
de ser inserido no grupo de despesas mais elevadas do que apenas os pacientes com obesidade abdominal (OR= 1.66 
[IC95%= 1.07-2.59]). Existe um efeito sinérgico entre a obesidade abdominal e sedentarismo em despesas totais de saúde.

Palavras-chave: epidemiologia, gastos, atividade física, obesidade

Resumen—“El peso de la obesidad abdominal y la inactividad física en el gasto en salud en Brasil.” El objetivo de 
este estudio fue analizar la asociación entre la agregación de la inactividad física con la obesidad abdominal y el gasto 
público en salud en adultos brasileños. La muestra consistió en 963 pacientes de ambos sexos, seleccionados al azar 
en el Sistema de la Salud en 2010. El gasto en salud en el último año se calcula y se estratificó en: consultas médicas, 
medicamentos, exámenes de laboratorio y el gasto total. Circunferencia de la cintura se utiliza para diagnosticar la obe-
sidad abdominal y la actividad física se evaluó mediante un cuestionario previamente validado. Pacientes sedentarios 
y con obesidad abdominal (OR= 3,01 [IC95%= 1,81-4,99]) tenían más probabilidades de ser incluido en el grupo de 
los mayores gastos que sólo los pacientes con obesidad abdominal (OR= 1,66 [IC95%= 1,07-2,59]). Existe un efecto 
sinérgico entre la obesidad abdominal y la inactividad física en el gasto total en salud.

Palabras claves: epidemiología, gastos, actividad física, obesidad
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Introduction

A decrease in quality of life and an increase in years of life 
lost are outcomes which are significantly related to chronic 
diseases (Fontaine, Redden, Wang, Westfall, & Alisson, 2003). 
Moreover, individuals diagnosed with chronic non-communi-
cable diseases present increased public and private health care 
expenditure related to medical services, such as medicines, 
medical consultations and laboratory tests (Codogno, Fernandes, 
Sarti, Freitas Junior, & Monteiro, 2011; Wolfenstetter, 2012).

The burden of disease caused by physical inactivity and 
obesity is well documented, especially in relation to the link 
between these two risk factors and the development of chronic 
non-communicable diseases. In fact, with regard to the harmful 
effects of excess body fat on human health, scientific literature 
has pointed out that the consequences of abdominal obesity 
are worse than general obesity (Huang, 2009). The biological 
pathways to explain these characteristics are linked to incre-
ased lipolysis and an increased release of adipokines into the 
bloodstream, which are common in the adiposity tissue located 
in the abdominal region (Huang, 2009).

However, predominantly in developing nations, the actual 
financial impact of abdominal obesity on the public health care 
system is not clear, mainly because most of studies use only 
markers of general obesity, such as body mass index (BMI). 
Between 2008 and 2010, overweight-related diseases resulted 
in a direct cost of US$ 2.1 billion to the Brazilian public health 
care system (Bahia et al., 2012). Moreover, in 2007, overweight
-related diseases constituted 6.8% and 9.3% of the total Brazilian 
public health care expenditure for men and women, respectively 
(Sichieri, do Nascimento, & Coutinho, 2007).

The occurrence of obesity is inversely related to the practice 
of physical activity and, consequently, physical activity has been 
suggested as an important tool in decreasing public health care 
expenditure (Codogno et al., 2011; Codogno, Fernandes, & Mon-
teiro, 2012). Previous studies have reported that the implementa-
tion of community physical exercise programs could be beneficial 
for improving health indexes, such as quality-adjusted life years 
(Anokye et al. 2011). However, it is not clear if abdominal obesity 
and physical inactivity have either an independent or a dependent 
effect on health care expenditure in developing nations.

Therefore, the objective of this study was to analyze the asso-
ciation between clustering of physical inactivity with abdominal 
obesity and public health care expenditure in Brazilian adults.

Methods

Sample

The presented study had a cross-sectional design, and was car-
ried out from August to December 2010 in Bauru city (~300,000 
inhabitants in the center of Sao Paulo state, the most industrialized 
Brazilian state). The sample was composed of patients from five 
basic health care units (BHU). In the Brazilian health care system, 
a BHU constitutes a medical unit designed for providing low com-
plexity medical procedures and distribution of medicines. Each 

BHU serves the population of a specific region of the city and 
offers the services of different health professionals (e.g. dentist, 
general practitioner, gynecologist, obstetrician, pediatrician and 
psychiatrist, among others) (Codogno et al., 2011). BHUs constitute 
the cornerstone of the Brazilian primary health care system and 
attend most of the population. Emergencies, surgical procedures 
and complex examinations are referred directly to the hospitals.

Sample size estimation identified the necessity of interviewing 
at least 774 patients (at the rate of physically active patients who 
had increased health care expenditure: 31.3% (Codogno et al., 
2011), Z= 1.96, an error of 4% and a design effect of 50%). The 
city was stratified into five geographical regions (i.e., south, west, 
north, east and center) and the largest BHU from each geogra-
phical region was selected. The medical records of all patients 
attended to in the previous six months were compiled into a list 
and a minimum of 200 patients were randomly selected for in-
terview from each BHU. After phone contact and data collection, 
the final sample size was composed of 963 patients. Prior to exe-
cution, the presented study was approved by the Ethical Research 
Group of the Sao Paulo State University (UNESP) from Bauru 
city, Brazil. All patients included in the analyzed sample signed 
a written consent form (Process: 1046/46/01/10).

Outcome

The procedures for estimating detailed health care expenditure 
per patient were described in a previous publication (Codogno et al., 
2011). Briefly, the period of time considered for the assessment of 
expenditure was one year prior to the date of interview. Estimated 
expenditure included all items registered in the medical records 
for each patient (laboratory tests performed [performed in private 
laboratories that were paid for by the BHU]; medical consultations 
[e.g. dentist, gynecologist, obstetrician, general practitioner and 
psychiatrist, among others]; and medication dispensing). A specific 
standard table, including public health care reimbursement values, 
was provided by the BHU administrative offices and used in order 
to compute monetary values of laboratory tests and medical specia-
list consultations. Invoices obtained from the BHUs were used to 
compute the dosage and the market prices of medication used by 
patients. All expenditure was computed in the Brazilian currency 
(Real) and converted into US dollars using the average value of the 
dollar against the Brazilian currency during the 12 months prior to 
the interviews. In this study, health care expenditure was presented 
as: medical consultations, medication dispensing, laboratory tests 
and overall expenditure (sum of the three previous categories).

In the statistical analysis, health care expenditure was stratified 
into quartile and the highest quartile for all expenditure indicators 
(≥P75) was adopted as the standard outcome of the models.

Abdominal obesity and physical inactivity

Structured personal interviews and anthropometric mea-
surements were carried out in a consulting room at each BHU 
by three trained researchers. Waist circumference (in cm) was 
measured using a metallic tape according to Lohman (1988) 
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and abdominal obesity was set at: men: ≥102 cm and women: 
≥0.88 cm (Lean, Han, & Morrison, 1995). Additonally, body 
weight (expressed in kg and measured by a digital scale) and 
height (expressed in cm and measured by a wall-mounted 
stadiometer) were assessed and used to calculate BMI (ex-
pressed in kg/m2).

Physical activity level was estimated using the questionnaire 
developed by Baecke, Burema, and Frijters (1982), which takes 
into account three physical activity domains (occupational, sports 
and leisure and mobility). The patient´s physical activity level is 
expressed by a score, which denotes the sum of all domains and 
is calculated by a specific equation (Baecke et al., 1982). The 
sample was split into quartiles according to the total physical 
activity score provided by the instrument (Codogno et al., 2011) 
and the lowest quartile was identified as physically inactive.

Finally, physical inactivity and abdominal obesity were clus-
tered into a unique variable with four categories: (i) none (n= 
201); (ii) abdominal obesity (n= 525); (iii) physical inactivity 
(n= 87); (iv) abdominal obesity and physical inactivity (n= 150).

Covariates

Five additional variables were documented and inserted in 
the multivariate model as potential confounders of the analyzed 
associations. They were: (i) chronological age (difference between 
birthday and interview day), (ii) sex (male or female), (iii) smoking 
habit (yes or no), (iv) formal education (in years) and (v) systolic 
and diastolic blood pressure (oscilometric device [in mmHg]).

Statistical analysis

There was non-parametric distribution in numerical 
variables. Therefore, the descriptive statistic was composed 

of median and interquartile range (IR) values. The Kruskal
-Wallis’ test was used to compare independent groups and 
the Mann-Whitney’s test was used as a post-hoc test when 
necessary. Categorical variables were expressed as rates and 
compared using the chi-square test (Yates’s correction was 
applied in 2x2 contingence tables). Significant associations 
detected by the chi-square test were further analyzed using 
binary logistic regression, which generated values of odds 
ratio (OR) and 95% confidence intervals (OR95%CI). In this 
multivariable model, health care expenditure was treated as a 
dependent variable and the cluster of abdominal obesity with 
physical inactivity was treated as an independent variable. 
After crude analysis in the multivariable model (Model – 1), 
potential confounders were simultaneously inserted in the 
multivariable model (Model – 2), which generated adjusted 
values of OR and OR95%CI. In all the adjusted multivariable 
models, after inclusion of potential confounders, the Hosmer 
and Lemeshow’s test was used to analyze the saturation of 
these models (non-significant result denotes an adequate 
adjust). All statistical analyzes were performed using the 
software BioEstat (release 5.0) and statistical significance 
was set at p-value < .05.

Results

The main components of the overall sample were women 
(n= 707 [73.4%]), older [≥65 years-old (n= 433, 45.1%)], non
-smokers (n= 835 [86.7%]), with an elevated rate of arterial 
hypertension (n= 740 [76.8%]) and abdominal obesity (n= 675 
[70.1%]). Abdominally obese and sedentary subjects were older 
than non-obese and physically active ones (Table 1). Moreover, 
the highest median values for medicine dispensing and overall 
expenditure were identified in the group composed of abdomi-
nally obese and sedentary subjects.

Independent Variables
None

(n = 201)
Abdominal obesity

(n = 525)
Physical Inactivity

(n = 87)
Abdominal obesity and Physical 

inactivity (n = 150) p-value*
Median (IR) Median (IR) Median (IR) Median (IR)

Numerical
Age (years) 62.1 (12.3) 63.1 (12.4) 67.9 (17.1)a,b 67.9 (17.6)a,b .001
BMI (kg/m2) 24.5 (3.6) 30.9 (6.1)a 24.9 (4.2)b 30.6 (6.4)a,c .001
SBP (mmHg) 130 (30) 120 (30) 130 (29) 130 (28) .662
DBP (mmHg) 79 (9) 80 (10) 80 (10) 81 (11) .188
Expenditure (US$)
Medical consultations 36.9 (25.8) 42.1 (27.8)a 36.3 (22.7)b 39.7 (27.8) .002
Laboratory tests 5.1 (21.2) 11.4 (25.2) 8.1 (23.3) 1.98 (23.4) .134
Medicine use 8.2 (17.5) 12.1 (23.7)a 12.4 (22.2)a 17.6 (30.1)a,b,c .001
Overall 58.1 (48.9) 72.8 (57.1)a 66.7 (56.8) 78.6 (73.5)a .001
Categorical (%)
Smoking habit 16.5 11.1 17.1 19.1 .202
Sex (female) 61.2 91.2 18.4 57.3 .001
Formal education (≥8yrs) 16.4 13.5 14.9 17.3 .226

Table 1. General characteristics of the sample according to abdominal obesity and physical inactivity (n = 963; Brazil, 2010).

*= statistical significance provided by the Kruskal-Wallis test; a= Mann-Whitney test with p-value < .05 compared to none; b= Mann-Whitney 
test with p-value < .05 compared to abdominal obesity; c= Mann-Whitney test with p-value < .05 compared to physical inactivity; SBP= systolic 
blood pressure; DBP= diastolic blood pressure; BMI= body mass index.
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In the analyzed sample, the overall expenditure was appro-
ximately US$ 85,947.56 per year and medication dispensing 
represented 35.2% (US$ 30,292.99) of the overall expenditure. 
Medical consultations and laboratory tests represented 46.9% 
(US$ 40,384.44) and 17.7% (US$ 15,270.13) of the overall ex-
penditure, respectively. The physical activity score was negatively 
related to medicine dispensing (rho= -0.13; p-value= .001) and 
overall expenditure (rho= -0.06; p-value= .041). On the other 
hand, waist circumference was positively related to medical 
consultation (rho= 0.09; p-value= .004), medicine dispensing 
(rho= 0.25; p-value= .001) and overall expenditure (rho= 0.19; 
p-value= .001). Similarly, BMI was positively related to medical 
consultation (rho= 0.10; p-value= .001), medicine dispensing 
(rho= 0.20; p-value= .001) and overall expenditure (rho= 0.17; p-
value= .001). The physical activity score and waist circumference 
were negatively related to each other (rho= -0.14; p-value= .001).

The abdominal obesity and physical inactivity cluster was 
associated with higher expenditure relating to medicine dispen-
sing (p-value= .001) and overall expenditure (p-value= .001). 
Whereas expenditure related to medical consultation (p-value= 
.737) and laboratory tests (p-value= .667) were not (Table 2).

The binary logistic regression model identified that, inde-
pendent of other potential confounders, being either abdomi-
nally obese (OR= 1.66 [OR95%CI= 1.07-2.59]) or abdominally 

obese and sedentary (OR= 3.01 [OR95%CI= 1.81-4.99]) were 
associated with an increased likelihood of being inserted in the 
highest health care expenditure group with regard to medicine 
dispensing (Figure 1, Panel A). Similarly, the same pattern of 
association was observed for overall expenditure: abdominally 
obese (OR= 2.13 [OR95%CI= 1.35-3.37]) and abdominally obese 
and sedentary (OR= 3.08 [OR95%CI= 1.81-5.23]) (Figure 1, Pa-
nel B). In all multivariate analyzes, after inclusion of potential 
confounders, there was no saturation of the models (Hosmer 
and Lemeshow test with p-value > .05).

Discussion

The presented survey aimed to analyze the association between 
clustering of abdominal obesity with physical activity and health 
expenditure in Brazilian users of the public health care system.

It is very difficult to compare the prevalence of abdominal 
obesity in adults, because BMI is the main anthropometric tool 
used worldwide and, thus, there is an absence of epidemiolo-
gical surveys presenting data of abdominal obesity (mainly in 
developing nations). In fact, the prevalence of general obesity 
(BMI ≥30 kg/m2) in 2007-2008 was higher than 30% (33.8% 
[95%CI: 31.6% - 36%]) in the USA (Flegal, Carroll, Ogden, & 

Figure 1. Multivariable association between higher health care expenditure and clustering of abdominal obesity and physical inactivity (n = 963; 
Brazil, 2010).

Independent Variables
None  Abdominal obesity Physical inactivity Abdominal obesity and 

Physical inactivity p-value*
n (%) n (%) n (%) n (%)

Expenditure (≥P75)
Medical consultations 39 (19.4) 149 (28.4) 18 (20.7) 36 (24) .737
Laboratory tests 39 (19.4) 146 (27.8) 21 (24.1) 35 (23.3) .667
Medicine 34 (16.9) 130 (24.8) 21 (24.1) 56 (37.3) .001
Overall 29 (14.4) 143 (27.2) 19 (21.8) 50 (33.3) .001

Table 2. Association between higher health care expenditure, abdominal obesity and physical inactivity (n = 963; Brazil, 2010).

*= statistical significance provided by chi-square test.
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to health care expenditure. Similarly, in diabetic patients, 
physical activity is inversely associated with expenditure on 
medication for the treatment of diseases other than diabetes 
(mainly arterial hypertension, dyslipidemia, osteoporosis and 
hypothyroidism) and medical consultations (Codogno et al., 
2011). It is well documented that physical activity is related 
to the prevention of many diseases such as obesity, dyslipi-
demia and hypertension (Fernandes et al., 2011; Fernandes & 
Zanesco, 2010), as well early-mortality (Moore et al., 2012). 
In the analyzed survey, sedentary patients did not have higher 
expenditure than non-abdominally obese and physically ac-
tive ones. Apparently, in the analyzed outcome (health care 
expenditures) the protective effect of physical activity practice 
is mainly due to the negative relationship between physical 
activity and adiposity.

On the other hand, although physical inactivity had a non-
significant burden on health care expenditure in the analyzed 
phenomenon, it is noteworthy that the clustering of abdominal 
obesity with physical inactivity had a higher effect on health 
expenditure than abdominal obesity alone. Several possible 
explanations for this synergic effect are based on the types of 
sedentary behaviors. Physically inactive people spend more 
time engaged in sedentary behaviors, such as watching TV 
and using computer. Sedentary behaviors have been associa-
ted with mortality independent of physical activity practice 
(Koster et al., 2012). In fact, these kind of behaviors have 
been associated with adoption of other risk behaviors, such 
as a smoking habit, poor quality of food intake and skipping 
meals, which are related both to each other and to other risk 
behaviors (Fernandes et al., 2011b; Freitas Junior et al., 2012; 
Larson, Story, Perry, Neumark-Sztainer, & Hannan, 2007; 
Nagaya, Yoshida, Takahashi, & Kawai, 2007). Therefore, 
the higher harmful effect of the variables clustering could be 
supported by the sum of these unhealthy behaviors with the 
metabolic and cardiovascular complications linked to obesity 
(Ignarro, Balestrieri, & Napoli, 2007).

The limitations of this study should be highlighted. Ini-
tially, the effect of physical inactivity and abdominal obesity 
on health care expenditure could have been underestimated in 
these patients, because there were no data related to hospita-
lizations and absenteeism. However, this kind of expenditure 
is not related to the BHUs, which are responsible for lower 
complexity medical procedures, medical consultations and 
medicine dispensing. Moreover, the cross-sectional design 
should be considered, since cohort studies and randomized 
clinical trials are still necessary to describe clearly the actual 
burden of abdominal obesity and physical inactivity on public 
health care expenditures.

In summary, it is possible to conclude that there is a synergic 
effect between abdominal obesity and physical inactivity on 
health care expenditure related to total health care expenditure, 
mainly due to the effect of medication expenditure. Medication 
costs represented approximately 35% of the overall expenditure 
of these patients and, therefore, the promotion of higher physical 
activity practice (and, in turn, the decrease of adiposity) could be 
responsible for a substantial reduction in health care expenditure 
in the Brazilian public health care system.

Curtin, 2010), whereas in Brazil an increased trend in general 
obesity has been identified in recent years (Gigante, França, 
Sardinha, Iser, & Meléndez, 2011).

In the present study, the prevalence of abdominal obesity 
was 70.1%, which is higher than the 46% and 44% observed 
among the general Brazilian adult population from the northe-
ast and south regions, respectively (de Sousa, Nahas, Silva, 
Del Duca, & Peres, 2011; Veloso & Silva, 2010). The higher 
prevalence of abdominal obesity identified in this study is 
similar to a previous study with patients (63.5%) from the 
Brazilian public health system (Girotto, Andrade, Cabrera, & 
Matsuo, 2013) and could be justified by the fact that this spe-
cific sample was composed of adults with a previous disease, 
which could have been related to the presence of abdominal 
obesity (Sichieri et al., 2007). Moreover, the increased pre-
valence of obesity in this sample could be justified by the 
inclusion criteria being based on older individuals (Flegal 
et al., 2010; Qin et al., 2013) and containing a high number 
of women, who are affected by postmenopausal effects that 
lead to gain of weight (Flegal et al., 2010; Huang, 2009). 
Therefore, the presented data corroborate to previous findings 
using general obesity and identifies that abdominal obesity 
also constitutes a public health concern in the Brazilian adult 
population, which is significantly related to an increased 
demand for health services.

Independent of other potential confounders, those patients 
with abdominal obesity in addition to those with abdominal 
obesity plus sedentary behavior presented increased health 
care expenditure. The positive association between general 
obesity and increased health care costs has been identified 
in previous studies (Bahia et al., 2012). In a cohort study, 
Wolfenstetter (2012) identified that overweight people who 
became obese during the follow up had higher direct and 
indirect health care costs than individuals who maintained 
their body weight, even whilst still being overweight. Mo-
reover, obese people presented higher costs than those who 
were normal weight or overweight.

General obesity has been positively related to the develop-
ment of a wide range of diseases (Van Gaal, Mertens, & De Blo-
ck, 2006) and this fact could support the increased expenditure 
related to medicine dispensing observed in our study (BMI was 
also related to higer expenditures). In fact, the harmful effect 
of general obesity on human health could be explained, at least 
in part, by abdominal obesity, because general and abdominal 
obesity are strongly linked outcomes. Among adults with a 
BMI ≥30 kg/m2 there is a high prevalence of abdominal obesity 
(80.5%) (Flegal et al., 2010). Similarly, in this specific sample 
98.7% of the obese patients had also abdominal obesity. It is 
well documented that abdominal adipose tissue releases a large 
variety of adipokines into the bloodstream, which are related to 
the inflammatory process in the human organism and, hence, 
the development of diseases widely observed in adults (type 2 
diabetes mellitus, arterial hypertension and dyslipidemia) have 
been linked to abdominal obesity (Huang, 2009; Mlinar, Marc, 
Janez, & Pfeifer, 2007).

In the patients of the present study, physical activity was 
inversely related to abdominal obesity and variables related 
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