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ABSTRACT 

Objectives: to evaluate the nutritional status and body composition of

women with gynecological tumors and evaluate the fat mass index (FMI)

as a complementary indicator for addressing the nutrition status. 
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Methods: a cross-sectional study with women recently diagnosed with

gynecological  tumors.  Nutritional  status  was  assessed  using

conventional  anthropometry  and  the  Patient-Generated  Subjective

Global Assessment. For body composition, bioelectrical impedance was

used. 

Results:  a total of  158 women participated, most of them with excess

weight  and high body fat.  The FMI  showed a positive and significant

correlation with body mass index, arm circumference, tricipital skinfold,

and arm muscle circumference. 

Conclusion: women recently diagnosed with gynecological tumors had

excess weight and high body fat. The FMI may be a potentially useful

indicator to complement the assessment of nutritional status and help

the  multidisciplinary  team  to  perform  early  clinical  and  nutritional

interventions.

Keywords:  Nutritional  status.  Body  composition.  Gynecologic

neoplasms. 

RESUMEN

Objetivos: evaluar el estado nutricional y la composición corporal de

mujeres con tumores ginecológicos, y evaluar el índice de masa grasa

(IMG) como indicador nutricional complementario. 

Métodos: estudio  transversal  con  mujeres  diagnosticadas

recientemente de tumores ginecológicos. El estado nutricional se evaluó

mediante la antropometría convencional y la Evaluación Global Subjetiva

Generada  por  el  Paciente.  Para  la  composición  corporal  se  utilizó  la

impedancia bioeléctrica. 

Resultados: participaron 158 mujeres, la mayoría con exceso de peso y

grasa corporal alta. El IMG mostró una correlación positiva y significativa
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con el índice de masa corporal, la circunferencia del brazo, el pliegue

cutáneo tricipital y la circunferencia de los músculos del brazo. 

Conclusión:  las  mujeres  diagnosticadas  recientemente  con  tumores

ginecológicos presentaron exceso de peso y grasa corporal alta. El IMG

puede  ser  un  indicador  potencialmente  útil  para  complementar  la

evaluación del estado nutricional y ayudar al equipo multidisciplinario a

realizar intervenciones clínicas y nutricionales tempranas.

Palabras clave: Estado nutricional.  Composición corporal.  Neoplasias

ginecológicas.

INTRODUCTION

The global cancer burden has grown significantly. Gynecological cancer

is most prevalent among obese women living in developing countries

and having low socioeconomic status. In Brazil, the expected number of

new cases of this neoplasm for each year of the 2020-2022 triennium

will be 16,710, with an estimated risk of 16.35 cases per 100,000 women

(1). 

Among risk factors for cancer inadequate lifestyles stand out, including

smoking, high alcohol consumption, inadequate diet, obesity, and body

fat,  among other environmental  factors (2-4).  Obesity,  a major global

epidemic, is considered the most significant preventable risk factor for

several  types  of  malignant  tumors  among  adult  women;  therefore,

maintaining  a  healthy  weight  is  a  primary  recommendation  among

cancer prevention entities (5). A study on the proportion of cancer cases

attributed to lifestyle in Brazil found that 36.5 % of cervical cancers and

5.7 % of ovarian cancers in Brazil  are attributed to an elevated body

mass index (BMI) (6).
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There are few studies in the literature assessing the nutritional status

and body composition of women with gynecological tumors, especially

before antineoplastic therapy. Gold-standard methods to estimate body

composition  in  this  population,  such as  magnetic  resonance imaging,

computed tomography, and DEXA, could be high-cost (12). Therefore, in

the  context  of  limited  resources,  the  adoption  of  complementary

indicators in determining nutritional status can be very useful.

 Thus, the objectives of this study were: 1) to evaluate the nutritional

status and body composition of women with gynecological tumors before

starting cancer treatment; 2) to evaluate the fat mass index (FMI) as a

complementary indicator for addressing the nutrition status.

MATERIALS AND METHODS 

Study and sample characterization

This  is  a  cross-sectional  study  with  women  recently  diagnosed  with

gynecological tumors, between January and September 2017, at a public

hospital in Brazil. The study included women with positive pathology for

gynecological cancer (ICD 10 - C52, ICD 10 - C53, ICD 10 - C56, and

other  correspondents)  (7,8),  without  any  previous  antineoplastic

treatments,  aged 20 years or more.  Women with mental  or cognitive

deficits were excluded.

For the sociodemographic characterization we used the economic class

according to the Brazilian Economic Classification criteria of the Brazilian

Association  of  Research  Companies  (ABEP)  (9).  Clinical  stage  was

classified  according  to  the  AJCC  8th edition  (10).  We  collected self-

reported diabetes mellitus (type 2) and arterial hypertension (11-13).

Assessment of nutritional status and body composition
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The  following  measures  were  considered:  current  weight  (kg),  height

(m), body mass index (BMI, kg/m2) (14), arm circumference (AC, cm),

tricipital skinfold (TS, mm), and arm muscle circumference (AMC, cm).

AC  and  TS  measurements  were  determined  according  to  the  criteria

established  by  Lohman  et  al.  (15).  We  adopted  the  cutoff  points

proposed by Blackburn and Thornton (16).  Nutritional  status was also

assessed  using  the  Patient-Generated  Subjective  Global  Assessment

(PG-SGA), culturally adapted to Portuguese (Brazilian) by Campos and

Prado  (17),  and  classified  according  to  Ottery  (A:  well-nourished;  B:

mildly/moderately malnourished; C: severely malnourished) (18).

We  used  the  multi-frequency  segmented  bioimpedance  analysis

(InBody® model 230 equipment) to evaluate body composition.  The fat

mass index (FMI) was determined using the equation: FMI (kg/m2) = fat

mass (kg) / height2  (m), and classified according to the cutoff points for

women proposed by Kyle et al. (19). Of the 171 women who agreed to

participated  in  the  survey,  158  (92.4 %)  underwent  a  bioelectrical

impedance test. 

We conducted a descriptive analysis of the data. Pearson's correlation

coefficient  (r)  was used to estimate the correlation  between FMI  and

conventional  anthropometric  variables.  We  considered  a  strong

correlation for values higher than 0.70 (20). We adopted the significance

level of p < 0.05. The analyses were conducted with the aid of the SPSS

sotware, version 22.

This  study followed the rules and guidelines of  Good Clinical  Practice

according to Resolution 466/2012, and was approved by the Research

Ethics  Committee  of  the  Hospital  under  the  CAAE:

63515317.1.0000.5437 (protocol:  2.042.767).  We have no conflicts  of

interest to declare.

RESULTS
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A total of 158 women recently diagnosed predominantly with cervical

neoplasia  (56.9 %)  in  a  non-advanced  stage  (I  and  II,  59.2 %)

participated in the study. The average age of the participants was 52.2 ±

15.3 years. Most were married (53.2 %), economic class C (52.6 %) (low

economic  level),  non-smokers  (72.8 %),  non-alcoholic  (68.4 %),  and

unemployed (62.0 %) (Table I).

Regarding nutritional status, 45.9 % (n = 72) were eutrophic according

to AMC, and well nourished (A) (86.1 %, n = 136) when assessed by the

PG-SGA. As for BMI, most were overweight (71.5 %, n = 113) (Table I).

The sample was composed, on average, by women with excess weight

and high body fat (Table II).  

The  FMI  showed  a  positive  and  significant  correlation  with  BMI  (r  =

0.934), AC (r = 0.812), TS (r = 0.562) and AMC (r = 0.747), p < 0.001

(Fig. 1). 

We identified that women with a very high FMI belonged to the groups

with  illiterate/incomplete  elementary  schooling  (52.4 %),  no  work

activity  (73.0 %),  a  low  economic  class  (C,  57.4 %),  obesity  (BMI)

(85.7 %) and well nourished (95.2 %) (Table III).

DISCUSSION

This study investigated the nutritional status and body composition of

women  diagnosed  with  gynecological  tumors  without  previous

antineoplastic treatment, and evaluated their FMI as a  complementary

indicator for addressing the nutrition status.

In  this  study,  cervical  cancer  was  predominant,  corroborating  both

national and international statistics pointing at it as the most frequent

gynecological tumor in the female population (1). 

The women in  this  study were  overweight  and had high body fat  at

diagnosis.  Although  excess  body  fat  and  lifelong  weight  gain  can

influence  the  development  of  some  gynecological  cancers  through

6



inflammatory, metabolic, and hormonal mechanisms (21),  its influence

on cervical cancer risk has been poorly understood. 

Excess body fat can negatively influence treatment and patient quality

of life. Patients with morbid obesity and endometrial cancer or ovarian

cancer  submitted  to  surgery  had  a  higher  number  of  surgical

complications than patients with a BMI < 40.0 kg/m2 (22,23). Similarly, a

study on the impact of obesity on complications and survival in 2,500

patients with endometrial cancer found that obese women had a higher

risk of all-cause mortality (24).

In addition to the impact on performing an adequate and safe surgery,

excess body fat can compromise a safe and effective administration of

cytotoxic  agents.  There  are  limited  data  on  the  evaluation  of  the

relationship  between  obesity  and  the  pharmacokinetics  of

chemotherapy,  specifically  regarding  volume,  in  obese  patients.  The

issue of reassessing chemotherapy doses based on body composition in

this population should be discussed (25). 

The  FMI  showed  a  strong  and  positive  correlation  with  conventional

anthropometric  measurements  such  as  BMI,  AC,  and  AMC,  and  a

moderate and positive correlation with TS; thus, it can be considered a

good  indicator  for  assessing  body  composition  at  diagnosis,  besides

using the lean body mass index. The isolated use of BMI does not reflect

body composition in a cancer patient and, therefore, should always be

used with other body composition measures (26).

In the present study, most women with a very high FMI were obese (BMI

> 30 kg/m2) and had a low economic and educational level. Similarly, in

a study that estimated the frequency and sociodemographic distribution

of  risk  and  protective  factors  for  chronic  diseases  in  Brazil  (27),  the

frequency of overweight and obesity among women decreased notably

with increased education.

This study has some limitations. The study was developed in only one

oncology hospital, and its cross-sectional design limits the evaluation of
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causal  relationships.  We did  not  evaluate  weight  loss  or  weight  gain

before  the  assessment,  which  could  influence  body  composition.  In

addition,  no  data  were  collected  that  could  validate  the  FMI

measurement  as  a  predictor  of  complications  and  other  clinical

outcomes since that was not  the objective of  the present  study.  It  is

important to point out that it would be interesting to evaluate whether

the  patients  were  menopausal  or  premenopausal,  since  fat  mass  is

associated  with  an  increased  risk  of  uterine  corpus  cancer  in

postmenopausal women (28). We believe that our results may arouse

interest in conducting new studies with prospective follow-up, given the

importance of nutritional intervention at diagnosis and the implications

of overweight in cancer treatment. 

CONCLUSION

Women recently diagnosed with malignant gynecological tumors without

previous antineoplastic treatments were admitted with overweight and

increased FMI. 

Besides, FMI showed a good correlation with conventional measures of

BMI,  AC,  and  AMC.  Thus,  FMI  may  be  a  good  indicator  of  body

composition and a potentially useful tool to complement the assessment

of nutritional status. In clinical practice, FMI can help multidisciplinary

teams to perform early clinical and nutritional interventions.
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Table I. Sociodemographic, clinical and nutritional status characterization

of the participants

Characteristics N %
Sociodemographic
Education
Illiterate/Incomplete

elementary school 73 46.2
Complete  elementary  school

and incomplete middle school 31 19.6
Complete  high  school  and

incomplete higher education 40 25.3
Higher education or more 14 8.9
Total 158 100.0
Marital status
Single 31 19.6
Married 84 53.2
Widowed 26 16.5
Divorced 17 10.8
Total 158 100.0
Work activity
No 98 62.0
Yes 60 38.0
Total 158 100.0
Economic class* 
A 1 0.6
B 30 19.2
C 82 52.6
D and E 43 27.6
Total 156 100.0
Smoker
No 115 72.8
Yes 18 11.4
Former smoker 25 15.8
Total 158 100.0
Drinker
No 108 68.4
Yes 30 19.0
Former drinker 20 12.7
Total 158 100.0
Clinical
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Tumor site†

Cervix 87 56.9
Endometrium 39 25.5
Ovary 23 15.0
Vagina 3 2.0
Vulva 1 0.7
Total 153 100.0
Staging‡ 
I 45 33.3
II 35 25.9
III 40 29.6
IV 15 11.1
Total 135 100.0
Diabetes (type 2)
No 135 85.4
Yes 23 14.6
Total 158 100.0
Hypertension
No 96 60.8
Yes 62 39.2
Total 158 100.0
BMI
Underweight 6 3.8
Adequate 39 24.7
Overweight 57 36.1
Obesity 56 35.4
Total 158 100.0
AMC§

Severe malnutrition 4 2.5
Moderate malnutrition 11 7.0
Mild malnutrition 26 16.6
Adequate 72 45.9
Overweight 25 15.9
Obesity 19 12.1
Total 157 100.0
PG-SGA
Well nourished (A) 136 86.1
Moderate malnutrition (B) 21 13.3
Severely malnourished (C) 1 0.6
Total 158 100.0
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BMI:  body  mass  index;  AMC:  arm  muscle  circumference; PG-SGA:

Patient-Generated Subjective Global Assessment.  *2 missing values;  †5

missing values; ‡23 missing values; §1 missing value.
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Table  II.  Summary  measures  of  the  participants'  anthropometric

variables and body composition

Variables

Mean  ±  Standard

Deviation
Conventional anthropometry
Weight (kg) 70.5 ± 17.2
Height (m) 1.6 ± 0.1
Body mass index (kg/m2) 28.7 ± 6.5
Arm circumference (cm) 30.4 ± 5.2
Tricipital skinfold (mm) 24.8 ± 6.7
Arm muscle circumference (cm) 22.5 ± 4.1
Bioelectrical impedance
Muscle mass (%) 33.5 ± 5.3
Muscle mass (kg) 22.9 ± 4.3
Fat mass (%) 38.1 ± 9.9
Fat mass (kg) 27.7 ± 12.0
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Table  III.  Classification  of  the  Fat  Mass  Index  (FMI)  of  the  participants  considering  the

sociodemographic, clinical, and nutritional status characteristics 

 Fat Mass Index (FMI), n (%) (95 % CI)

Characteristics Low Normal High Very high

Sociodemographic
Education

Illiterate/Incomplete elementary school

9  (90.0)  (70.0-

100.0)

10  (33.3)  (16.7-

50.0)

21 (38.2) (25.5-

50.9)

33  (52.4)  (41.3-

63.5)
Complete  elementary  school  and  incomplete

middle school 1 (10.0) (0-30.0)

5  (16.7)  (6.7-

30.0)

5  (9.1)  (1.9-

18.2)

20  (31.7)  (20.6-

42.9)
Complete  high  school  and  incomplete  higher

education -

9  (30.0)  (13.3-

46.7)

21 (38.2) (25.5-

50.9)

10  (15.9)  (7.9-

25.4)

Higher education or more -

6  (20.0)  (6.7-

36.6)

8  (14.5)  (5.5-

23.6) -

Marital status

Single 2 (20.0) (0-50.0)

4  (13.3)  (3.3-

26.7)

16 (29.1) (18.2-

41.8)

9  (14.3)  (6.3-

23.8)

Married

4  (40.0)  (10.0-

70.0)

20  (66.7)  (50.0-

83.3)

30 (54.5) (41.8-

67.3)

30  (47.6)  (34.9-

60.3)

Widow 2 (20.0) (0-50.0) 3 (10.0) (0-23.3)

8  (14.5)  (5.5-

23.6)

13  (20.6)  (11.1-

31.7)

Divorced 2 (20.0) (0-50.0) 3 (10.0) (0-20.0) 1 (1.8) (0-5.5)

11  (17.5)  (7.9-

27.0)

Work activity

No

5  (50.0)  (20.0-

80.0)

19  (63.3)  (46.7-

80.0)

28 (50.9) (38.2-

65.5)

46  (73.0)  (61.9-

84.1)

Yes

5  (50.0)  (20.0-

80.0)

11  (36.7)  (20.0-

53.3)

27 (49.1) (34.5-

61.8)

17  (27.0)  (15.9-

38.1)

Economic class* 

A - - - 1 (1.6) (0-4.9)
B - 7  (23.3)  (10.0- 15 (27.3) (14.5- 8  (13.1)  (4.9-
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40.0) 38.2) 23.0)

C 3 (30.0) (0-60.0)

15  (50.0)  (30.0-

66.7)

29 (52.7) (40.0-

67.3)

35  (57.4)  (44.3-

70.5)

D and E

7  (70.0)  (40.0-

100.0)

8  (26.7)  (10.0-

43.3)

11  (20.0)  (9.1-

30.9)

17  (27.9)  (16.4-

39.3)

Smoker

No

8  (80.0)  (50.0-

100.0)

24  (80.0)  (63.3-

93.3)

40 (72.7) (60.0-

83.6)

43  (68.3)  (55.6-

79.4)

Yes 1 (10.0) (0-30.0) 2 (6.7) (0-16.7)

7  (12.7)  (5.5-

21.8)

8  (12.7)  (4.8-

22.2)

Former smoker 1 (10.0) (0-30.0)

4  (13.3)  (3.3-

26.7)

8  (14.5)  (5.5-

25.4)

12  (19.0)  (9.5-

28.6)

Drinker

No

9  (90.0)  (70.0-

100.0)

21  (70.0)  (53.3-

86.7)

36 (65.5) (52.7-

76.4)

42  (66.7)  (55.6-

77.8)

Yes -

8  (26.7)  (10.0-

43.3)

11 (20.0) (10.9-

30.9)

11  (17.5)  (9.5-

28.6)

Former drinker 1 (10.0) (0-30.0) 1 (3.3) (0-10.0)

8  (14.5)  (5.5-

23.6)

10  (15.9)  (7.9-

25.4)

Clinical
Tumor site†

Cervix

5  (55.6)  (22.2-

88.9)

20  (69.0)  (51.7-

86.2)

34 (63.0) (50.0-

75.9)

28  (45.9)  (32.8-

59.0)

Endometrium 2 (22.2) (0-55.6) 3 (10.3) (0-20.7)

7  (13.0)  (5.6-

22.2)

27  (44.3)  (31.1-

57.4)

Ovary 1 (11.1) (0-33.3)

5  (17.2)  (3.4-

31.0)

12 (22.2) (11.1-

33.3) 5 (8.2) (1.6-16.4)

Vagina 1 (11.1) (0-33.3) - 1 (1.9) (0-5.6) 1 (1.6) (0-4.9)

Vulva - 1 (3.4) (0-10.3) - -

Staging‡ 

I 2 (20.0) (0-50.0)

5  (20.0)  (4.1-

36.0)

16 (32.7) (20.4-

46.9)

22  (43.1)  (29.4-

56.9)
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II 2 (20.0) (0-50.0)

8  (32.0)  (16.0-

52.0)

14 (28.6) (16.3-

40.8)

11  (21.6)  (9.8-

33.3)

III 2 (20.0) (0-50.0)

8  (32.0)  (16.0-

48.0)

16 (32.7) (20.4-

46.9)

14  (27.5)  (15.7-

41.1)

IV

4  (40.0)  (10.0-

70.0

4  (16.0)  (4.0-

32.0) 3 (6.1) (0-14.3) 4 (7.8) (2.0-15.7)

Diabetes (type 2)

No 10 (100.0)

28  (93.3)  (83.3-

100.0)

51 (92.7) (83.6-

98.2)

46  (73.0)  (61.9-

82.5)

Yes - 2 (6.7) (0-16.7)

4  (7.3)  (1.8-

16.4)

17  (27.0)  (17.5-

38.1)

Hypertension

No 

7  (70.0)  (40.0-

90.0)

20  (66.7)  (50.0-

83.3)

42 (76.4) (63.6-

87.3)

27  (42.9)  (31.7-

55.6)

Yes

3  (30.0)  (10.0-

60.0)

10  (33.3)  (16.7-

50.0)

13 (23.6) (12.7-

36.4)

36  (57.1)  (44.4-

68.3)

BMI

Underweight

6  (60.0)  (30.0-

90.0) - - -

Adequate 2 (20.0) (0-50.0)

27  (90.0)  (80.0-

100.0)

9  (16.4)  (7.3-

27.3) 1 (1.6) (0-4.8)

Overweight 2 (20.0) (0-50.0) 3 (10.0) (0-20.0)

44 (80.0) (67.3-

90.9)

8  (12.7)  (4.8-

20.6)

Obesity - - 2 (3.6) (0-9.1)

54  (85.7)  (76.2-

93.7)

AMC§

Severe malnutrition - 2 (6.7) (0-16.7) 1 (1.8) (0-5.5) 1 (1.6) (0-4.8)

Moderate malnutrition

5  (50.0)  (20.0-

80.0)

5  (16.7)  (3.3-

30.0) 1 (1.8) (0-7.3) -

Mild malnutrition 3 (30.0) (0-60.0)

12  (40.0)  (23.3-

56.7)

10  (18.2)  (9.1-

29.1) 1 (1.6) (0-4.8)
Adequate 2 (20.0) (0-50.0) 9  (30.0)  (13.3- 39 (70.9) (58.2- 22  (35.5)  (24.2-
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46.7) 81.8) 48.3)

Overweight - 1 (3.3) (0-10.0) 3 (5.5) (0-12.7)

21  (33.9)  (22.6-

45.2)

Obesity - 1 (3.3) (0-10.0) 1 (1.8) (0-5.5)

17  (27.4)  (17.7-

38.7)

PG-SGA

Well nourished (A)

3  (30.0)  (10.0-

60.0)

25  (83.3)  (70.0-

96.7)

48 (87.3) (78.2-

94.5)

60  (95.2)  (88.9-

100.0)

Moderate malnutrition (B)

6  (60.0)  (30.0-

90.0)

5  (16.7)  (3.3-

30.0)

7  (12.7)  (5.5-

21.8) 3 (4.8) (0-11.1)

Severely malnourished (C) 1 (10.0) (0-30.0) - - -
BMI: body mass index; AMC: arm muscle circumference; PG-SGA: Patient-Generated Subjective Global

Assessment. *2 missing values; †5 missing values; ‡23 missing values; §1 missing value.
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Fig. 1.  Correlation between fat mass index (FMI) and conventional anthropometric variables (FMI: fat

mass index; BMI: body mass index; AC: arm circumference; TS: triceps skinfold; AMC: arm muscle

circumference).
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