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Prevalence and associated factors with abdominal obesity in 
hemodialysis patients in Goiânia - GO
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Introduction: The presence of excess 
weight, especially visceral obesity con-
tributes to the increased risk of meta-
bolic and cardiovascular complications 
in patients with chronic kidney disease. 
Objective: To determine the prevalence 
and associated factors with abdomi-
nal obesity in patients on hemodialysis 
(HD). Methods: Cross-sectional study 
with 344 patients older than 18 years. 
Abdominal obesity was defined as waist 
circunference ≥ 94 cm in men and ≥ 80 
cm in women. The independent variables 
involved socioeconomic, demographic, 
lifestyle, duration of HD, food consump-
tion and body mass index (BMI). The 
analysis of associated factors was per-
formed by multiple Poisson regression, 
remaining in the final model variables 
with p < 0.05. Results: The prevalence 
of abdominal obesity was 44.77% and 
was more prevalent in women (55.71%) 
than in men (37.25%), p = 0.001. The 
end result of the multivariate analysis 
identified factors associated with ab-
dominal obesity in men and women: 
age over 40 years, protein intake below 
1.2 g/kg/day and BMI ≥ 25 kg/m². In 
men the economic class D/E remained 
associated with abdominal obesity, 
p < 0.05. Conclusion: There was a high 
prevalence of abdominal obesity in he-
modialysis patients. Age greater than 
40 years, lower socioeconomic classes, 
below the recommended protein intake 
and overweight were associated with 
abdominal obesity.
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Introduction

Just as in the general population, 
overweight as a consequence of nutritional 
disorders has been a common finding in 
individuals with chronic kidney disease on 
hemodialysis. The prevalence of overweight 
in this population has reached levels of up 
to 30%. However, the distribution of body 
fat in abdominal tissues has been associated 
with major metabolic implications.1

Several studies have shown that 
overweight, assessed by the body mass 
index (BMI), may be directly or inversely 
correlated with mortality, depending 
on the characteristics of the studied 
population.1-5 By its turn, abdomi-
nal obesity constitutes an independent 
risk factor for cardiovascular disease 
(CVD), dyslipidemia, diabetes, hyper-
tension, oxidative stress, and inflamma-
tion1,6 regardless of overweight,1 with 
greater impact on mortality than total 
or peripheral fat.1,7 The risk of death 
for CVD in patients with chronic kidney 
disease may be up to 30 times higher than 
that of the general population.8

Some of the best tests to estimate 
total body fat and fat distribution are 
dual-energy X-ray absorptiometry (DXA), 
magnetic resonance imaging (MRI), and 
computed tomography (CT). However, 
these tests are not always available in cli-
nical practice.9,10 Other simpler and more 
widely available methods, such as tricipi-
tal skinfold thickness and waist circumfe-
rence (WC) measurement, can be used to 
the same end.7,9 Measurement of waist 
circumference has been employed in the 
detection of abdominal fat, showing good 
correlation with visceral fat.6,9
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The negative effects of excessive abdominal fat, its 
impact on mortality, and the need for data to help 
define what can be done to manage this condition 
were the reasons behind the organization of this study. 
The authors aimed to assess the prevalence and the 
factors associated with abdominal obesity in a group 
of patients undergoing regular hemodialysis (HD).

Methods

This cross-sectional study enrolled a proportional 
stratified representative sample of the population of 
patients seen in ten HD centers in Goiânia, Brazil, 
seen from May of 2009 to March of 2010. A total of 
344 individuals were included by random selection.

Sample size was calculated considering a popu-
lation of 1,400 HD patients in Goiânia, assuming a 
prevalence of abdominal obesity around 50%1, with 
the confidence interval set at 95% and error at 5%. 
The calculations yielded a sample size of 302 patients. 
An additional 20% margin was added to account for 
follow-up losses and refusals to join the study, which 
brought the sample size up to 362 individuals. Of 
these, 344 patients remained in the study. Eighteen 
dropped out or failed to submit complete information.

The study included non-institutionalized clinically 
stable patients aged 18 and older of both genders, 
who had been on dialysis for more than three months. 
Subjects with recent episodes of infection (less than 
three months), patients with cancer, tuberculosis, 
acquired immunodeficiency syndrome, chronic 
obstructive pulmonary disease, severe cardiovascular 
disease (cerebrovascular disease and congestive heart 
failure), pregnant women, patients equipped with 
venous catheters, and individuals with conditions that 
prevented the verification of anthropometric measu-
rements (advanced bone disease, sequelae of stroke, 
disabilities or amputations) were excluded.

The study protocol involved the acquisition of 
socioeconomic, demographic, lifestyle, medical history 
(etiology, comorbidities, time on hemodialysis), food 
and macronutrient intake, and anthropometric data. 
Data collection was carried out by four trained 
nutritionists using standardized forms pre-tested in a 
pilot study.

Variable-dependent abdominal obesity was mea-
sured by waist circumference, as described by Lohman 
et al.,11 and categorized according to the WHO stan-
dard12 (≥ 94 cm for men and ≥ 80 cm for women).

The following independent variables were analyzed 
to study the factors associated with abdominal 
obesity: socioeconomic and demographic aspects such 
as gender, age in years (categorized as < 40 or ≥ 40), 
marital status (with or without a partner), education 
(< 8 or ≥ 8 years); economic class as per the Economics 
Classification Criteria of the Brazilian Association 
of Research Companies (ABEP);13 habits such as 
smoking (smoker or non-smoker) and alcohol con-
sumption (yes or not), time on dialysis (< 24 months, 
24-59 months, > 60 months), food intake (≤ 35 or > 
35 kcal/kg of ideal bodyweight), carbohydrate intake 
(≤ 60 or > 60% of total caloric intake - TCI), intake of 
lipids (< 25%, 25%-35%, and ≥ 35% of total caloric 
intake) and protein intake (≤ 1.2 or > 1.2 g/kg of ideal 
bodyweight); the level of physical activity was defined 
according to the criteria of the Pan-American Health 
Organization (PAHO)14 (sedentary, not sedentary) 
and overweight by the BMI (< 25 or ≥ 25 kg/m²).12

The mean intake of calories and macronutrients was 
calculated from six 24-hour dietary recall forms (three 
days on and and three days off dialysis) developed spe-
cifically for this study (www.dbcheckout.com.br/nutri).

Anthropometric parameters were measured after 
the mid-week dialysis session by two nutritionists 
according to the techniques described by Lohman 
et al.11; measurements were standardized as per the 
procedure described by Habicht15, and included 
weight, height and waist circumference. Weight and 
height measurements were used to calculate the body 
mass index (BMI).12

Data were entered in duplicate into software 
program Epi-Info 6.0 to check for consistency and 
analyzed with statistical package STATA/SE 8.0. 
Categorical variables were expressed as absolute 
and relative frequencies, and continuous variables 
in the form of mean values and standard deviations. 
The Kolmogorov-Smirnov test was used to test data 
normality (p ≥ 0.05).

The prevalence ratio (PR) was used as a measure 
of association, estimated using the Poisson regression, 
and the Wald test was applied to rate statistical signi-
ficance. Variables with p-values ≤ 0.20 in unadjusted 
analysis were tested in multivariate analysis using the 
Poisson regression with robust variance estimation; 
variables with a p < 0.05 were used in the final model.

This study was approved by the Research Ethics 
Committee of the General Hospital of the Federal 
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University of Goiás and the Santa Casa de Misericordia 
de Goiânia. All participants gave informed consent.

Results

The patients enrolled in this study were mostly males 
(59.30%), had a mean age of 49.33 ± 13.76 years, and 
hypertensive nephrosclerosis (37.7%) as the main etiology 
of chronic kidney disease, followed by glomerulonephritis 
(19.5%) and diabetic nephropathy (15.7%). Hypertension 
was the most prevalent comorbidity (66.4%) (Table 1).

The prevalence of abdominal obesity in the study 
population was 44.77% (n = 154); females (55.71%) 
were more affected than men (37.25%), p = 0.001 
(Figure 1). Overweight was found in 32.27% of the 
population, with no significant difference between 
genders (p = 0.252) (Table 1).

Table 1	 Demographic, clinical, and nutritional characteristics of hemodialysis patients according to 		
	 gender. Goiânia, Brazil, 2010

Parameters
All patients 

n = 344 (100%)
Males 

n = 204 (59.30%)
Females 

n = 140 (40.70%)
p*

Age (years) (x ± SD) 49.33 ± 13.76 51.08 ± 13.90 46.79 ± 13.17 0.004

Time on HD** 43.00 (24.00-78.75) 42.00 (20.50-79.75) 46.00 (27.00-78.00) 0.281

Etiology (n/%)

Hypertensive n. 130 (37.7) 75 (36.76) 55 (39.29)

Glomerulonephritis 67 (19.5) 37 (18.14) 30 (21.43)

Diabetic nephropathy 54 (15.7) 33 (16.18) 21 (15.00) 0.891

Undetermined 26 (7.6) 17 (8.33) 9 (6.43)

ADPKD 24 (7.0) 14 (6.86) 10 (7.14)

Others 43 (12.5) 28 (13.73) 15 (10.71)

Comorbidities (n/%)

Hypertension 228 (66.4) 134 (65.69) 94 (67.14)

Diabetes 12 (3.6) 6 (2.94) 6 (4.29) 0.906

Hypertension + Diabetes 40 (11.7) 26 (12.75) 14 (10.00)

None 51 (14.9) 30 (14.71) 21 (15.00)

Others 13 (3.4) 8 (3.92) 5 (3.57)

BMI (kg/m²) (x ± SD) 23.19 (20.72-26.03)** 23.57 ± 3.60 23.82 ± 4.82 0.582

BMI (kg/m²) (n/%)

< 18.5 30 (8.72) 14 (6.86) 16 (11.43) 0.252

18.5-24.99 203 (59.01) 126 (61.76) 77 (55.00)

≥ 25 111 (32.27) 64 (31.38) 47 (33.57)

WC (cm) (x ± SD) 87.91 ± 12.40 90.65 ± 11.42 83.92 ± 12.71 < 0.001

Calorie intake (kcal/kg of ideal weight) 26.05 ± 6.64 26.66 ± 7.00 25.15 ± 6.00 0.038

Protein intake (g/kg of ideal weight) 1.00 ± 0.25 1.03 ± 0.26 0.95 ± 0.23 0.004

CHO intake (%) 54.52 ± 4.66 54.76 ± 4.62 54.16 ± 4.72 0.243

Lipid intake (%) 30.00 ± 3.60 29.61 ± 3.50 30.58 ± 3.68 0.014
* T-test or Mann-Whitney U test or Pearson χ2; HD: Hemodialysis; ** median (25th-75th percentiles). CKD: Chronic kidney disease; ADPKD: Autosomal 
dominant polycystic kidney disease; BMI: Body mass index; CHO: Carbohydrates; WC: Waist circumference.

Abdominal obesity was significantly higher in men 
aged 40 and older, subjects in income level classes 
D/E, on hemodialysis for 24 to 59 months, protein 
intake under 1.2 g/kg/day, and overweight individuals 
(BMI > 25 kg/m²), p < 0.05. Physical inactivity 
and carbohydrate intake were not associated with 
abdominal obesity, but were tested in the final model for 
having p < 0.20 (Table 2). Educational level (p = 0.345), 
marital status (p = 0.391), smoking (p = 0.226), alcohol 
consumption (p = 0.484), calorie intake (p = 0.371), and 
lipid intake (p = 0.560) were not significantly correlated 
with abdominal obesity (data not shown).

In female patients, abdominal obesity was 
correlated with age of 40 years or more, lower levels 
of education, being on hemodialysis for 24 to 59 
months, protein intake under 1.2 g/kg/day, and BMI 
of 25 kg/m² or greater (Table 3). Additionally, Table 3 
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Figure 1. Prevalence of abdominal obesity in hemodialysis patients. 
Goiânia, Brazil.

Table 2	S ample distribution, prevalence of abdominal obesity, and prevalence ratio of males on 			
	 hemodialysis according to demographic variables, lifestyle, time on hemodialysis, food intake, and 	
	 BMI. Goiânia, Brazil, 2010

Variables
Sample distribution 

(n = 140) n (%)
Prevalence 
of AO n (%)

Gross PR (95% CI) p*

Age < 0.001

< 40 years 45 (22.06) 08 (17.78) 1

≥ 40 years 159 (77.94) 68 (42.77) 1.21 (1.09-1.35)

Income level class 0.002

A/B 44 (21.57) 23 (52.27) 1.00

C 118 (57.84) 45 (38.14) 0.90 (0.80-1.01)

D/E 42 (20.59) 8 (19.05) 0.78 (0.68-0.90)

Physical inactivity 0.137

Yes 152 (74.51) 61 (40.13) 1.08 (0.97-1.21)

No 52 (25.49) 15 (28.85) 1

Time on HD 0.042

< 24 months 56 (27.45) 18 (32.14) 1

24-59 months 72 (35.29) 35 (48.61) 1.12 (1.00-1.27)

> 60 months 76 (37.25) 23 (30.26) 0.98 (0.87-1.11)

CHO intake 0.134

≤ 60% 173 (84.80) 68 (39.31) 1

> 60% 31 (15.20) 8 (25.81) 0.90 (0.79-1.03)

Protein intake 0.019

< 1.2 g/kg of ideal weight 151 (74.02) 63 (41.72) 1.14 (1.02-1.27)

≥ 1.2 g/kg of ideal weight 53 (25.98) 13 (24.53) 1

BMI (kg/m²) < 0.001

< 25 140 (68.63) 23 (16.43) 1

≥ 25 64 (31.37) 53 (82.81) 1.57 (1.46-1.69)
AO: Abdominal obesity; PR: Prevalence ratio; CI: Confidence interval; *p Wald; CHO: Carbohydrates; BMI: Body mass index.

shows marital status, alcohol consumption, and calorie 
intake were not correlated with abdominal obesity; 
however, these variables were tested in the final 
model for having p < 0.20. Subject income level class 

(p = 0.989), physical inactivity (p = 0.283), smoking 
(p = 0.314), lipid intake (p = 0.542), and carbohydrate 
intake (p = 0.713) were not correlated with abdominal 
obesity in female patients (data not shown).

Multivariate analysis identified four factors 
independently associated with abdominal obesity 
in male patients: age over 40 years (PR = 1.13, 
CI = 1.02-1.26), income level classes D/E (PR = 0.87 
CI = 0.77-0.99), protein intake under 1.2 g/kg/day 
(PR = 1.11, CI = 1.03-1.19), and BMI ≥ 25 kg/m² 
(PR = 1.52, CI 1.41-1.65); three factors were found 
for female patients: age over 40 years (PR = 1.27, 
CI = 1.41-1.48), protein intake under 1.2 g/kg/day 
(PR = 1.17, CI = 1.04-1.33), and BMI ≥ 25 kg/m² 
(PR = 1.37, CI = 1.26-1.49) (Table 4).

Discussion

Almost half of the individuals enrolled in the study had 
abdominal obesity, indicating patients on hemodialysis 
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	Table 3	S ample distribution, prevalence of abdominal obesity, and prevalence ratio of females on 		
	 hemodialysis according to demographic variables, lifestyle, time on hemodialysis, food intake, and 	
	 BMI. Goiânia, Brazil, 2010

Variables
Sample distribution 

(n = 140) n (%)
Prevalence 
of AO n (%)

Gross PR (95% CI) p*

Age < 0.001

< 40 years 41 (29.29) 08 (19.51) 1

≥ 40 years 99 (70.71) 70 (70.71) 1.43 (1.27-1.60)

Years of schooling 0.0185

< 8 years 94 (67.14) 59 (62.77) 1.15 (1.02-1.30)

≥ 8 years 46 (32.86) 19 (41.30) 1

Marital status 0.130

Living with a partner 71 (50.71) 44 (61.97) 1.00

Not living with a partner 69 (49.29) 34 (49.28) 0.92 (0.82-1.02)

Alcohol consumption 0.133

Yes 16 (11.43) 6 (37.50) 0.87 (0.72-1.04)

No 124 (88.57) 72 (58.06) 1

Time on HD 0.046

< 24 months 26 (18.57) 19 (73.08) 1

24-59 months 62 (44.29) 29 (46.77) 0.84 (0.74-0.96)

> 60 months 52 (37.14) 30 (57.69) 0.91 (0.79-1.03)

Calorie intake 0.066

< 35 kcal/kg of ideal weight 132 (94.29) 76 (57.58) 1

≥ 35 kcal/kg of ideal weight 8 (5.71) 2 (25.00) 0.79 (0.62-1.01)

Protein intake 0.003

< 1.2 g/kg of ideal weight 118 (84.29) 72 (61.02) 1.08 (1.08-1.48)

≥ 1.2 g/kg of ideal weight 22 (15.71) 6 (27.27) 1

BMI (kg/m²) < 0.001

< 25 93 (66.43) 32 (34.41) 1

≥ 25 47 (33.57)* 46 (97.87) 1.47 (1.36-1.58)
AO: Abdominal obesity; PR: Prevalence ratio; CI: Confidence interval; *p Wald; HD: Hemodialysis; BMI: Body mass index.

follow the trends seen in the general population as 
reported in epidemiological studies.16,17 The higher 
prevalence of abdominal obesity observed in females 
when compared to males is very similar to the difference 
seen in other studies on the general population, which 
reported rates of abdominal obesity ranging from 42% 
to almost 60% in women16,17 and 27.5% to approxi-
mately 40% in men.16,17 In a population on dialysis, 
Postorino et al.1 reported 60% of female and 24% of 
male patients had abdominal obesity.

Females are known for naturally having more 
body fat as a result of hormonal and reproductive 
factors. However, despite gender specificities, the 
majority of the females enrolled in this study had 
increased abdominal fat, a factor closely correlated 
with cardiovascular mortality,7 a major cause of death 
in hemodialysis patients.8

In addition to biological issues, factors such as 
low physical activity and inadequate food intake may 
contribute to the accumulation of fat.18 Although these 
variables were not correlated with abdominal obesity 
in our study, physical inactivity was a predominant 
finding among the included individuals.

The prevalence of abdominal obesity seems to 
increase with age, being more evident after the fourth 
decade of life.17 Similar results were observed in this 
study, in which males and females aged 40 and above 
had higher levels of abdominal obesity. Ohkawa 
et al.19 also described a positive correlation between 
central obesity and age.

Ohkawa et al.19 reported that adults lose about 
6%-7% of lean body mass within an interval of 
20 years. This spontaneous reduction in lean body 
mass is accompanied by an increase in bodily fat, 
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Table 4	F inal multivariate analysis model for abdominal obesity in hemodialysis patients. Goiânia, 		
	 Brazil, 2010

Variables
Males Females

PR (95% CI) p* PR (95% CI) p*

Age

< 40 years 1 1

≥ 40 years 1.13 (1.02-1.26) 0.015 1.27 (1.48-1.41) < 0.001

Income level class

A/B 1

C 0.94 (0.86-1.03) 0.226 - -

D/E 0.87 (0.77-0.99) 0.036 - -

Protein intake

≥ 1.2 g/kg of ideal weight 1 1

< 1.2 g/kg of ideal weight 1.11 (1.03-1.19) 0.006 1.17 (1.04-1.33) 0.007

BMI (kg/m²)

< 25 1 1

≥ 25 1.52 (1.41-1.65) < 0.001 1.37 (1.26-1.49) < 0.001
PR: Prevalence ratio; CI: Confidence interval; *p Wald; BMI: Body mass index.

and particularly a redistribution of fat from the 
limbs to the trunk, producing central obesity. Several 
factors can influence these changes, such as genetic 
predisposition, eating habits, and decreases in physical 
activity due to age.18,20

Individuals undergoing dialysis experience 
progressive declines in lean body mass on the 
order of 20% to 50% with aging.21 The occurrence 
of sarcopenic obesity (increases in fat mass and 
decreases in lean mass) in HD patients has been 
correlated with increased number of falls, functional 
decline, osteoporosis, increased risk of infection19 
and, consequently, increased overall risk of mortality 
and cardiovascular disease.1

Studies have correlated poorer socioeconomic 
status of HD patients with higher mortality rates, 
lack of access to transplants, and worse survival22,23, a 
worrying situation as most of the participants in this 
study have lower income levels, similarly to what is 
seen in other regions of Brazil.22,24

Calorie, carbohydrate, and lipid intake were not 
correlated with obesity in this study. Calorie intake 
below recommended levels has been cited in several 
studies21,25 and does not explain the obesity paradox 
observed in the dialysis population. In the general 
population, the high intake of calories mainly from 
fats and simple carbohydrates plays a role in the 
genesis of obesity.18 The result may be attributed to 
underreporting of food intake by patients in their 
24-hour dietary recall forms, as described in other 

studies,21,25 and the possibility of reverse causality, 
common in cross-sectional studies, which does not 
allow the establishment with certainty of the causal 
links between events.

Patients with protein intake below recommended 
levels were more affected by abdominal obesity, 
suggesting that protein intake could impact body 
fat distribution. Recent studies showed that protein 
intake was a predictor of lean body mass associated 
with better survival in women.4,21 Ohkawa et al.19 
also reported that protein intake estimated by nPNA 
was independently associated with lean body mass in 
multivariate analysis.

BMI was included in the final multivariate analysis 
model and was correlated with abdominal obesity. 
In fact, the BMI has been closely correlated with 
total bodily fat,10,21 although it cannot distinguish 
between muscle mass and fat mass or indicate bodily 
fat distribution.7 Thus, individuals with similar BMIs 
may present different contents and distributions of 
bodily fat, especially when factors such as physical 
activity, ethnicity, and age are considered.26

Studies have indicated the existence of a good 
correlation between BMI and WC. Abdominal fat 
has been strongly correlated with visceral fat, a 
finding more strongly associated with cardiovascular 
mortality1,9 than the BMI. In this study, even though 
the BMI suggested patients were well-nourished, a 
significant portion of male and female individuals 
had high levels of total bodily fat and abdominal 
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obesity, a situation characterized more evidently in 
females. This finding draws our attention to the fact 
that even individuals with normal weight may have 
abdominal obesity, and may thus be at increased risk 
of cardiovascular events.

Several studies have established the advantages of 
using the BMI as an indicator of overweight in patients 
on hemodialysis, and described an inverse correlation 
between mortality and BMI.3,27,28 However, when 
overweight is not associated with adequate levels of 
lean mass,5 it may reflect abnormal deposition of 
fat in the abdomen, thus ceasing to be a protective 
factor29 to become harmful due to its contribution 
to metabolic changes and for being highly correlated 
with mortality in patients with end-stage kidney 
disease.6,29 Thus, the diagnosis of nutritional disorders 
in dialysis patients arising from overweight cannot be 
based solely on the BMI.

A high prevalence of obesity was observed in the 
studied population, particularly in females, as also 
seen in the general population. Factors such as age 
over 40 years, protein intake below recommended 
levels, and overweight based on the BMI were 
determining factors for abdominal obesity in males 
and females. Males in lower income level classes also 
had more abdominal obesity.

Understanding the factors that impact abdominal 
obesity is critical to the adoption of measures intended 
to prevent and control this disorder. Given the risks 
inherent to abdominal obesity, diagnosis based on 
waist circumference should be included in the routine 
care of patients on hemodialysis along with the 
BMI. These two simple widely available diagnostic 
tools will enable a better understanding of bodily fat 
distribution patterns and provide the parameters for 
changing and monitoring the nutritional care offered 
to patients on hemodialysis.
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