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Abstract
Objective: to compare the body composition of adult women affected by grade III obesity with and without urinary incontinence. 
Methodology: we evaluated women with grade III obesity from the bariatric surgery preparation outpatient service of a University 
Hospital. In addition to clinical data collection, abdominal circumference measurement and body composition evaluation by tetrapolar 
bioelectrical impedance testing were performed. The International Consultation on Incontinence Questionnaire – Short Form (ICIQ –SF) 
was used to evaluate the presence of urinary incontinence in the patients. A subgroup analysis was conducted, comparing means 
between the groups: with urinary incontinence (UI) x without urinary incontinence (WUI) and Control X UI. The control group comprised 
women with normal BMI and no urinary incontinence. Results: fifty-six women with grade III obesity were evaluated. The mean 
age of the sample was 37(±8.2) years, and the BMI was 43.9 (±7.5) kg/m2. The body composition variables of the group with grade 
III participants showed significant differences compared to the control group. No statistically significant differences were observed 
between the UI and WUI subgroups for the outcomes assessed by tetrapolar bioelectrical impedance. Conclusion: no statistically 
significant differences were observed in comparing body composition between women affected by grade III obesity with and without 
urinary incontinence. Body composition, when evaluated independently of other aspects, does not seem to influence the occurrence 
of urinary incontinence in women with grade III obesity.
Keywords: Urinary Incontinence; Obesity, Morbid; Electric Impedance; Body Composition; Women’s Health.

Resumo
Objetivo: Comparar a composição corporal de mulheres adultas com obesidade grau III com e sem incontinência urinária. Metodologia: 
foram avaliadas mulheres com obesidade grau III do serviço ambulatorial de preparo para cirurgia bariátrica pertencente à um Hospital 
Universitário. Além da coleta de dados clínicos, foi realizada a mensuração da circunferência abdominal e avaliação da composição 
corporal por meio do exame de impedância bioelétrica tetrapolar. Para avaliar a presença de incontinência urinária nas pacientes foi 
utilizado o questionário International Consultation of Incontinence Questionnaire - Short Form. Foi realizada uma análise de subgrupo, 
com comparação das médias entre os grupos Obesas Com Perda de Urina (PU) x Obesas Sem Perda de Urina (SPU); e Controle X SPU. 
O grupo controle foi composto por mulheres com IMC normal, sem perda urinária. Resultados: foram avaliadas 56 mulheres com 
obesidade grau III. A idade média da amostra foi de 37(±8,2) anos e o IMC 43,9 (±7,5) kg/m2. As variáveis de composição corporal 
do grupo de obesas grau III mostraram diferenças significativas quando comparadas ao grupo controle. Não foram observadas 
diferenças estatisticamente significativas entre os subgrupos SPU e PU para os desfechos avaliados pela impedância bioelétrica 
tetrapolar. Conclusão: não foram observadas diferenças estatisticamente significativas na comparação da composição corporal entre 
mulheres obesas com e sem perda de urina. A composição corporal, quando avaliada de maneira independente de outros aspectos, 
parece não influenciar na ocorrência de incontinência urinária nas mulheres obesas grau III.
Palavras-chave: Incontinência Urinária; Obesidade mórbida; Impedância Bioelétrica; Composição Corporal; Saúde da Mulher.

INTRODUCTION
It is currently estimated that more than 1 billion peo-

ple worldwide are affected by obesity1, and this health 
condition is already considered a chronic disease. Obesity 
is characterised by excess weight from the accumulation 
of body fat, identified by a body mass index or BMI equal 
to or greater than 30 kg/ m2. Respectively, grade III obe-
sity has been gaining space in health discussions due to 
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the significant impact of this population on public health2.
Obesity is associated with the pathophysiology of 

several health conditions and may also be a risk factor for 
urinary incontinence3. Women with obesity have higher 
intra-abdominal pressures than non-obese women, and it 
has been suggested that this chronically elevated pressu-
re may predispose to urinary incontinence by weakening 
the pelvic floor support structures4.

Although simple clinical approaches exist for mea-
suring obesity, such as BMI and abdominal circumferen-
ce, these measures are not specific to identifying body 
composition, indicating fat-free mass, muscle mass, or 
nutritional status5,6. Thus, BMI should be considered a 
screening measure, not a diagnostic one7.

In this sense, bioelectrical impedance (BIA) is a me-
thod that stands out for being fast, non-invasive, and 
relatively inexpensive for assessing body composition. 
The method uses a low-intensity electric current that 
passes through the organic tissues and estimates the 
total body water and the fat-free mass through some 
components such as resistance (R), reactance (Xc), and 
phase angle (PA). Thus, BIA represents a powerful tool 
for body composition analysis, as it presents a strong re-
lationship between total body impedance measurements 
and total body water. BIA is adequate for assessing body 
composition in clinical practice, and such recommenda-
tion presents a level of evidence A2,8,9.

Although weight gain associated with increased 
adiposity represents an increased risk for urinary incon-
tinence, most studies have used only anthropometric 
measures to evaluate such aspects. Thus, there is room 
for further investigation of these associations in different 
population profiles using more accurate measurement 
instruments10-12. Therefore, studies using BIA in the 
specific population with grade III obesity should be en-
couraged so that clinical and scientific discussions can 
be furthered13-16.

Hence, this study aimed to compare the body com-
position of adult women with grade III obesity who had 
and did not have urinary incontinence.

METHODOLOGY

Design
This cross-sectional observational study was conduc-

ted in an outpatient bariatric surgery preparation service 
at the University Hospital in Paraná, Brazil.

Population
Women who were followed up by the outpatient 

bariatric surgery preparation service were evaluated. This 
study evaluated all women on the waiting list for baria-
tric surgery between March 2021 and December 2021. 
Inclusion criteria were female subjects over 18 years 
old, with grade III obesity (BMI>40 kg/ m2). Among this 
sample, women with gynaecological surgical intervention 

who were in urogynecological rehabilitation or physical 
therapy for urinary incontinence and in the menopausal 
phase were excluded.

The findings were presented according to the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guide and the study was previou-
sly submitted to the Research Ethics Committee of the 
Assis Gurgacz University Center (FAG) under Resolution 
466/2012, obtaining approval expressed by the CAAE 
number: 23421819.7.0000.5219. The patients who agreed 
to participate in the study signed the Free and Informed 
Consent Form and were invited to undergo evaluation by 
the researchers at the outpatient clinic school.

Procedures and measurement instruments
Body composition was assessed employing tetrapolar 

bioelectrical impedance testing using the Biodynamis® 
Body Composition Monitor Model 310e, using the 
protocol validated by Lukaski, Bolonchuk, Hall, Siders17 

(1986) and following the guidelines for interpretation of 
results proposed by Gallagher et al.18 (2000). The following 
variables were measured: Total body water in Kg/L and 
percentage; Fat-free mass in Kg and percentage; Body fat 
in Kg and percentage; Basal et al./day; BMI and raw data 
(resistance, reactance, capacitance, and phase angle). 
Lean tissues are highly conducive to the electric current 
due to a large amount of water and electrolytes; that 
is, they have a low resistance to the passage of electric 
current. On the other hand, fat, bone, and skin constitute 
a low-conductivity medium and, therefore, present high 
resistance.

According to the Brazilian Guideline for the Diagnosis 
and Treatment of Metabolic Syndrome19 (2005), the 
midpoint between the lower costal margin and the iliac 
crest was used to measure abdominal circumference.

To evaluate the presence of urinary incontinence 
in the patients, the International Consultation on In-
continence Questionnaire - Short Form (ICIQ-SF) was 
used, originally developed, and validated in English by 
Avery et al.20 (2004) and later translated and validated 
to Portuguese by Tamanini, D’Ancona, Botega, Rodrigues 
Netto21 (2003) The ICIQ-SF is a simple questionnaire that 
evaluates urinary incontinence frequency, severity, and 
impact. An ICIQ-SF score of zero determines the absence 
of urinary incontinence. Women with a sum equal to or 
greater than three were considered incontinent. Thus, the 
women were divided into two subgroups: with urinary 
incontinence (UI) and without urinary incontinence (WUI). 
The WUI subgroup was compared to a control group to 
identify the main bioimpedance variables presenting 
possible differences in participants with grade III obesity. 
The control group comprised women who attended other 
services at the site, aged between 18 and 50 years, with 
normal BMI, without urinary loss, and without comorbi-
dities, who accepted to participate in the research.
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Data analysis
Numerical variables were tested for normality distri-

bution by the Shapiro-Wilk test and presented as mean 
and standard deviation if the assumption of normality 
was accepted. A frequency distribution was performed 
for the qualitative variables, and they were presented as 
frequency and percentage. To compare the means of the 
groups WUI X UI; WUI X Control Group (CG), the t-Test for 
independent samples was used. All analyses were per-
formed using the SPSS® 22.0 program, and significance 
was set at 5% (P<0.05).

RESULTS
Fifty-six women with grade III obesity with a mean 

age of 37(±8.2) years were evaluated. The mean BMI was 
43.9 (±7.5) kg/m2, classifying them as grade III obesity. 
Regarding abdominal obesity, a mean abdominal circum-
ference of 123.1 (±12.1) cm was found.

Most of the sample, 32 (57%), were classified as 
having urine leakage, and 24 (43%) were without. The 

mean ICIQ-SF score was 11.2 (±5.4).
The UI and WUI subgroups were homogeneous. In 

the WUI subgroup, the mean age was 36 (±8.0) years, 
and in the UI subgroup, it was 37 (±8.5) years (p>0.05); 
the BMI was 44.7 (±8.0) kg/m2 in the WUI subgroup and 
43.3(±6.9) kg/m2 in the with urine leakage (p>0.05).

The mean age of the control group (CG) was 34.8 
(±2.4) years, the BMI was 22.2 (±1.8) kg/m2, and the mean 
abdominal circumference was 70.3 (±3.7) cm.

Specifically, there was no statistically significant 
difference in abdominal circumference between the sub-
groups with obesity. The value in the WUI subgroup was 
122.9(±11.0) cm and 124.0 (±13.0) cm in the UI (p>0.05).

No statistically significant differences were observed 
between the WUI and UI subgroups for the outcomes 
evaluated by Tetrapolar Bioimpedance. However, when 
comparing the CG to the WUI group, statistically signi-
ficant differences were found in all variables (p<0.001) 
except for the phase angle and the percentage of water 
(Table 1).

Table 1- Mean values of the bioimpedance parameters evaluated for each subgroup.

Variables Bioimpedance

Values
WUI

(Mean; DP)
n=24

Values
UI

(Mean; DP)
n=32

p Value
(WUI x UI)

Values
CG

(Mean; DP)
N=30

p Value
(WUI x CG)

Phase A (Degrees) 7.39 (±1.5) 7.02 (±0.6) 0.285 8.48 (±10.1) 0.566

Resistance (Ohms) 465.7 (±73.0) 453.2 (±40.8) 0.446 608.9 (±57.8) 0.001

Reactance (Ohms) 59.31 (±13.0) 57.1 (±6.3) 0.396 70.6 (±9.37) 0.001

Capacitance 870.9 (±185.5) 851.7 (±130.0) 0.667 603.4 (±78.8) 0.001

BMR (calories) 1985.6 (±284.5) 1992.0 (±222.9) 0.928 1392.1 (±150.9) 0.001

LM (Kg) 63.6 (±9.1) 62.5 (±8.6) 0.642 41.8 (±10.8) 0.001

FM (Kg) 53.5 (±14.1) 52.7 (±13.0) 0.818 18.0(±8.2) 0.001

TOTAL WATER (l) 46.4 (±7.1) 45.8 (±6.6) 0.733 32.28 (±2.9) 0.001

WATER % 73.3 (±3.5) 70.2 (±9.9) 0.111 72.3(±1.9) 0.193

Subtitle: A (angle), BMR (basal metabolic rate), LM (lean mass), FM (fat mass).

Source: own authority

DISCUSSION
The findings showed no significant difference in any 

body composition variable when comparing women 
affected by grade III obesity with and without urinary 
incontinence. The data indicates that the body compo-
sition variables do not influence this condition directly.

The hypothesis suggested by the findings is that other 
factors should be considered as possible variables of 
influence on urinary incontinence in women with grade 
III obesity, such as age, race/ethnicity, socioeconomic 
status, clinical comorbidities, levels of physical activity, 
and number of deliveries13. Considering the homogeneity 
of the sample regarding these factors mentioned above, 
the body composition variables, when evaluated in isola-

tion, do not present interference in urinary incontinence.
The data from the present study diverges from other 

studies that evaluated eutrophic versus individuals with 
obesity and that point to body mass index, abdominal 
fat, and total body weight as risk factors for urinary in-
continence. However, the Aune, Mahamat-Saleh, Norat, 
Riboli13 (2019) meta-analysis that identified these risk 
factors included data from populations with Body Mass 
Indices distinct from the present study’s sample, thus 
suggesting that groups with severely obese people have 
specific characteristics. Although the degree of obesity 
(I, II, or III) is not associated with the severity of urinary 
incontinence22,23, it is essential to highlight that the popu-
lation affected by obesity presents distinct characteristics 
from the overweight and normal BMI groups. Therefore, 
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investigating homogeneous groups with BMI within the 
obesity category should be encouraged.

The variable abdominal circumference is also an 
essential aspect of urinary incontinence. Ferreira et al.24 

(2020), in their pioneer study and unique in the literature 
until then, observed that in adult women, there is an as-
sociation between the level of visceral fat evaluated by 
bioimpedance and complaints of urinary loss, being more 
evident in overweight and women with obesity. Although 
the study also assessed young women, the sample was 
composed of women affected by obesity, not specifically 
in obese grade III, as in the present study. Maserejian et 
al.12 (2014) point out that women with more significant 
gains in waist circumference over time are more likely to 
develop urinary incontinence. Although conceptually, the 
literature points out that increased waist circumference 
may generate a more significant weight load on the ab-
domen and pelvic floor, thereby increasing pressure on 
the bladder and facilitating urine leakage25, the present 
study found no significant difference when comparing the 
abdominal circumference of women affected by obesity 
with and without urinary incontinence. Our findings disa-
gree with others, possibly due to differences in population 
profile. This study evaluated abdominal circumference 
in non-elderly women with urinary incontinence and 
grade III obesity.

The variables for measuring bioelectrical impedance 
should also be discussed in this population group. Specifi-
cally, the phase angle (PA) is used as a prognostic indicator 
in several diseases and as a predictor of the patient’s ove-
rall health status. Its use in patients with obesity presents 
different critical concerns due to the more significant 
variability of the two measured parameters: resistance 
(R) and reactance (Xc). These parameters contribute 
to PA determination26, with total body water being the 
main component influencing such parameters27. High 
PA values indicate good health status, while low values 
should be investigated concerning the patient’s clinical 
picture and history. Phase angle values are influenced 
by age, gender, ethnicity, and BMI28,29. However, in their 
systematic review, Di Vincenzo et al.30 (2021) reported 
that the PA of individuals with obesity presents a wide 
range of values, with no range considered normal. Body 
composition and hydration status disparities contribute 
to this variability in PA values.

Although the means of the phase angle and the water 
percentage in the control group (CG) and in the group 
without urinary incontinence (WUI) were higher when 
compared to the group with urinary incontinence (UI) in 
the present study, there was no statistically significant 
difference. However, the absence of a clear normality 
standard in the literature concerning this variable is an 
aspect that makes comparisons between groups and the 
definition of controls difficult. BMI is a weak moderator of 
PA distribution among individuals with excess adiposity 
(BMI ≥ 35 kg/m2), indicative of excessive fat accumulation 
and increased hydration. Fat-free mass, muscle mass, and 

altered intra- and extracellular fluids are the main factors 
affecting PA in these patients. Thus, it becomes doubtful 
to define the PA cut-off in obesity due to the multiple 
factors contributing to the disease’s pathophysiology 
that directly impact Xc and R values28.

Most studies aimed at researching UI associations 
and prevalence have their sample composed of elderly 
or middle-aged women. Our study shows that UI was 
prevalent even though the mean age of the women in 
the sample was less than 40 years. Although the data 
on the association between age group and female UI is 
essential for planning clinical rehabilitation strategies and 
developing prevention policies, the variable behaviour 
possibly associated with UI in young adult women with 
grade III obesity still needs further investigation.

Despite the vast literature on BIA in individuals with 
obesity, this study is the only one to date investigating 
this profile in young women with grade III and urinary 
incontinence. In this sense, the findings have important 
clinical and public health implications due to the growing 
obesity epidemic worldwide.

Some limitations can be identified, such as evaluating 
body composition in individuals with various comorbidi-
ties and clinical histories. The lack of control of these va-
riables may hinder the extrapolation of data for samples 
with different characteristics. However, the originality 
of this study should be highlighted, as should the data’s 
contribution to the discussions in this health area.

No statistically significant differences were ob-
served when comparing body composition between 
the subgroups of women affected by grade III obesity 
with and without incontinence. A high prevalence of 
urinary incontinence was observed in the population 
group included in the study, even though the sample 
was composed of young adult women. The findings 
suggest that body composition, when assessed inde-
pendently of other aspects, does not seem to influence 
the occurrence of urinary incontinence in women with 
grade III obesity.

ACKNOWLEDGEMENTS
This study was funded by the Coordination for the 

Improvement of Higher Education Personnel - Brazil (CA-
PES) (Financial Code 001, No. 8881.708719/2022-01, No. 
8887.708718/2022-00) and the Carlos Chagas Filho State 
Research Support Foundation of Rio de Janeiro (FAPERJ, 
No. E-26/211/104/2021).

REFERENCES
1.  World Health Organization-WHO. Obesity and Overweight. 2022.

2.  Brazilian Association for the Study of Obesity and Metabolic Syn-
drome Brazilian Guidelines on Obesity. 4.ed. São Paulo: ABESO; 2016.

3.  Ebbesen MH, Hunskaar S, Rortveit G, Hannestad YS. Prevalence, 
incidence and remission of urinary incontinence in women: longitu-
dinal data from the Norwegian HUNT study (EPINCONT). BMC Urol. 
2013;13:27. doi:10.1186/1471-2490-13-27



Body composition does not interfere with urinary incontinence in adult
e o uso de medicamentos para emagrecimento em mulheres adultas usuárias de unidades básicas de saúde

393Rev. Ciênc. Méd. Biol., Salvador, v. 23, n. 2, p. 389-393, mai./ago. 2024

4.  Subak LL, Wing R, West DS, Franklin F, Vittinghoff E, Creasman 
JM, et al. Weight loss to treat urinary incontinence in overweight 
and obese women. N Engl J Med. 2009;360(5):481-90. doi:10.1056/
NEJMoa0806375

5.  Sharma AM, Campbell-Scherer DL. Redefining obesity: Beyond 
the numbers. Obesity (Silver Spring). 2017;25(4):660-1. doi:10.1002/
oby.21801

6.  Dalili D, Bazzocchi A, Dalili DE, Guglielmi G, Isaac A. The role of 
body composition assessment in obesity and eating disorders. Eur J 
Radiol. 2020;131:109227. doi:10.1016/j.ejrad.2020.109227

7.  Ryan DH, Kahan S. Guideline Recommendations for Obesity 
Management. Med Clin North Am. 2018;102(1):49-63. doi:10.1016/j.
mcna.2017.08.006

8.  Ward LC, Müller MJ. Bioelectrical impedance analysis. Eur J Clin 
Nutr. 2013;67(Suppl 1):S1. doi:10.1038/ejcn.2012.148

9.  Lukaski HC, Talluri A. Phase angle as an index of physiological 
status: validating bioelectrical assessments of hydration and cell mass 
in health and disease. Rev Endocr Metab Disord. 2023;24(3):371-9. 
doi:10.1007/s11154-022-09764-3

10. Townsend MK, Danforth KN, Rosner B, Curhan GC, Resnick NM, 
Grodstein F. Body mass index, weight gain, and incident urinary 
incontinence in middle-aged women. Obstet Gynecol. 2007;110(2 Pt 
1):346-53. doi: 10.1097/01.AOG.0000270121.15510.57

11. Mishra GD, Hardy R, Cardozo L, Kuh D. Body weight through adult 
life and risk of urinary incontinence in middle-aged women: results 
from a British prospective cohort. Int J Obes (Lond). 2008;32(9):1415-
22. doi:10.1038/ijo.2008.107

12.  Maserejian NN, Minassian VA, Chen S, Hall SA, McKinlay JB, Tenns-
tedt SL. Treatment status and risk factors for incidence and persistence 
of urinary incontinence in women. Int Urogynecol J. 2014;25(6):775-82. 
doi:10.1007/s00192-013-2288-3

13.  Aune D, Mahamat-Saleh Y, Norat T, Riboli E. Body mass index, 
abdominal fatness, weight gain and the risk of urinary incontinence: 
a systematic review and dose-response meta-analysis of prospective 
studies. BJOG. 2019;126(12):1424-33. doi:10.1111/1471-0528.15897

14.  Townsend MK, Curhan GC, Resnick NM, Grodstein F. BMI, waist 
circumference, and incident urinary incontinence in older women. 
Obesity (Silver Spring). 2008;16(4):881-6. doi:10.1038/oby.2008.14

15. Byles J, Millar CJ, Sibbritt DW, Chiarelli P. Living with urinary 
incontinence: a longitudinal study of older women. Age Ageing. 
2009;38(3):333-51. doi:10.1093/ageing/afp013

16.  Mitchell ES, Woods NF. Correlates of urinary incontinence during 
the menopausal transition and early postmenopause: observa-
tions from the Seattle Midlife Women’s Health Study. Climacteric. 
2013;16(6):653-62. doi:10.3109/13697137.2013.777038

17.  Lukaski HC, Bolonchuk WW, Hall CB, Siders WA. Validation of 
tetrapolar bioelectrical impedance method to assess human body 
composition. J Appl Physiol. (1985). 1986;60(4):1327-32. doi:10.1152/
jappl.1986.60.4.1327

18.  Gallagher D, Heymsfield SB, Heo M, Jebb SA, Murgatroyd PR, 
Sakamoto Y. Healthy percentage body fat ranges: an approach for 

developing guidelines based on body mass index. Am J Clin Nutr. 
2000;72(3):694-701. doi:10.1093/ajcn/72.3.694

19.  I Diretriz Brasileira de Diagnóstico e Tratamento da Síndrome 
Metabólica. Arq Bras Cardiol. 2005;84(Suppl 1):3-28. doi:10.1590/
S0066-782X2005000700001

20.  Avery K, Donovan J, Peters TJ, Shaw C, Gotoh M, Abrams P. ICIQ: 
a brief and robust measure for evaluating the symptoms and impact 
of urinary incontinence. Neurourol Urodyn. 2004;23(4):322-30. 
doi:10.1002/nau.20041

21. Tamanini JT, D’Ancona CA, Botega NJ, Rodrigues Netto N Jr. Vali-
dação do “King’s Health Questionnaire” para o português em mulheres 
com incontinência urinária [Validation of the Portuguese version of the 
King’s Health Questionnaire for urinary incontinent women]. Rev Saude 
Publica. 2003;37(2):203-11. doi:10.1590/s0034-89102003000200007

22. Whitcomb EL, Lukacz ES, Lawrence JM, Nager CW, Luber KM. 
Prevalence and degree of bother from pelvic floor disorders in obese 
women. Int Urogynecol J Pelvic Floor Dysfunct. 2009;20(3):289-94. 
doi:10.1007/s00192-008-0765-x

23.  Oliveira E, Lozinsky AC, Palos CC, Ribeiro DDM, Souza AMB de, 
Barbosa CP. Influência do índice de massa corporal na incontinência 
urinária feminina. [ Body mass index influence in female urinary in-
continence]. Rev Bras Ginecol Obstet. 2010;32(9):454-8. doi:10.1590/
S0100-72032010000900007

24.  Ferreira R, Sacramento J, Brasil C, Dias C, Plácido C, Oliveira C, et al. 
Relationship of Body Composition and Urinary Incontinence in Women: 
A Cross-Sectional Case-Control Study. Female Pelvic Med Reconstr Surg. 
2020;26(7):447-51. doi:10.1097/SPV.0000000000000834

25.  Krause MP, Albert SM, Elsangedy HM, Krinski K, Goss FL, daSilva 
SG. Urinary incontinence and waist circumference in older women. Age 
Ageing. 2010;39(1):69-73. doi:10.1093/ageing/afp208

26.  Lukaski HC, Vega Diaz N, Talluri A, Nescolarde L. Classification of 
Hydration in Clinical Conditions: Indirect and Direct Approaches Using 
Bioimpedance. Nutrients. 2019;11(4):809. doi:10.3390/nu11040809

27.  Ritz P, Vol S, Berrut G, Tack I, Arnaud MJ, Tichet J. Influence of 
gender and body composition on hydration and body water spaces. 
Clin Nutr. 2008;27(5):740-6. doi:10.1016/j.clnu.2008.07.010

28.  Cancello R, Brunani A, Brenna E, Soranna D, Bertoli S, Zanbo A, et al. 
Phase angle (PhA) in overweight and obesity: evidence of applicability 
from diagnosis to weight changes in obesity treatment. Rev Endocr 
Metab Disord. 2023 Jun;24(3):451-64. doi:10.1007/s11154-022-09774-1

29.  Brunani A, Perna S, Soranna D, Rondanelli M, Zambon A, Bertoli 
S, et al. Body composition assessment using bioelectrical impedance 
analysis (BIA) in a wide cohort of patients affected with mild to severe 
obesity. Clin Nutr. 2021;40(6):3973-81. doi:10.1016/j.clnu.2021.04.033

30.  Di Vincenzo O, Marra M, Sacco AM, Pasanisi F, Scalfi L. Bioelec-
trical impedance (BIA)-derived phase angle in adults with obesity: 
A systematic review. Clin Nutr. 2021;40(9):5238-48. doi:10.1016/j.
clnu.2021.07.035

Submetido em:  
Aceito em: 


