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ARTICLE INFO ABSTRACT

Article History: Objective: Many studies have shown an inverse association between higher dietary total antioxidant capacity

Received 7 December 2020 (DTAC) and chronic non-communicable diseases, including cancer. The aim of this study was to evaluate the

iece“’e'il 12nor§/\[nse§lof§]rm 3 April 2021 association of the DTAC with anthropometric and biochemical indicators and clinical outcomes in hospital-
ceepte y ized patients with cancer.

p i Methods: A cross-sectional study was carried out with 196 hospitalized patients diagnosed with cancer. The
4 Yvof s DTAC, determined by the ferric-reducing antioxidant power method, was calculated using a validated standard
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Cancer spreadsheet. Multivariate linear regression was used to assess the association, identifying anthropometric indi-

cators that were associated with DTAC and the variables of interest. P < 0.05 was statistically significant.
Results: The individuals included in the last tertile of DTAC presented lower occurrences of death (P = 0.032),
constipation (P = 0.010), dysphagia (P = 0.010), painful swallowing and chewing (P = 0.019), and dehydration
(P = 0.032) than individuals in the first tertile. The C-reactive protein values were significantly lower
(P=0.010) and handgrip strength values were higher (P = 0.037) in individuals in the third tertile than in the
other participants.
Conclusions: DTAC was associated with a better prognosis of hospitalized cancer patients, considering signs
and symptoms of nutritional impact, as well as the inflammatory state of the patients. These factors may
influence the length of hospital stay and mortality. The findings of this research provide important informa-
tion for a preventive and nutritional management perspective in this population.

© 2021 Elsevier Inc. All rights reserved.
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Introduction Dietary total antioxidant capacity (DTAC) has been considered a

useful tool to assess health benefits of the accumulated antioxidant

Food consumption and specific dietary components may
directly influence the quality of life and prognosis of individuals
with cancer [1,2]. Food intake of hospitalized patients with cancer
is often compromised due to treatment side effects. These patients
experience changes in taste perception and gastrointestinal (GI)
symptoms, both of which lead to a worsening of nutritional status,
complications, and aggravations during hospitalization [3,4].
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capacity of foods, considering every food component with antioxi-
dant properties in the diet [5,6]. Oxidative stress is a common path-
ogen among chronic non-communicable diseases [7] and many
studies have shown an inverse association between higher DTAC
and chronic non-communicable diseases, including cancer [8—12].
A diet rich in fruits and vegetables and low in fats can predict
improved prognosis for individuals with cancer and may reduce
the risk for recurrence, complications, and hospital length of stays
(LOS) [13]. It can also help to recover the nutritional status of
patients and improve treatment response [14—16]. On the other
hand, diets poor in antioxidants are related to an increased forma-
tion of free radicals and reactive oxygen species that can impair
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cell function [17]. Therefore, there is a growing interest in the
potential preventive effects of antioxidants in several types of can-
cers [18].

Much is known about the dietary effects on the incidence of
cancer. However, the effect of food intake on individuals who are
already undergoing cancer treatment in relation to prognosis has
not been studied in depth. An adequate follow-up of patients with
cancer is one of the main factors that contributes to a better prog-
nosis [19]. In this sense, it is important to consider the protective
factor of diets rich in antioxidants, which can delay certain cell
damage and prevent the accumulation of reactive oxygen mole-
cules that can promote genetic changes in cells [20—22].

Thus, the main objective of this study was to evaluate the asso-
ciation of the DTAC with anthropometric and biochemical indica-
tors and clinical outcomes in hospitalized patients with cancer.

Methods
Sample and study design

A cross-sectional study was carried out with hospitalized individuals diag-
nosed with cancer and/or who received hematopoietic stem cell transplantation
(HSCT). The sample consisted of men and women (>20y of age), who were admit-
ted to a public or private hospital in the city of Belo Horizonte, between February
and June 2018 and February and June 2019. Individuals who did not present a 24-
h dietary recall or who had missing or incomplete anthropometric data and/or C-
reactive protein (CRP) data in their medical records were not included in the study.
The study protocol was approved by the Human Research Ethics Committee of the
Federal University of Vicosa and by the Human Research Ethics Committee of the
Federal University of Minas Gerais.

Food consumption assessment

A dietary record was primarily used to assess food consumption. The 24-h
recall was applied in the cases of illiterate individuals, patients with no hospital
companion, or those who were unable to complete the record due to cognitive
alterations. On the dietary record, patients were instructed to write down the
information related to quantity (household measurements) or percentage in rela-
tion to the total portion size of meals offered by the hospital or from outside the
institution. The automated multipass method (MAMP) was applied on the day
after the food record or after the 24-h recall [23].

A Microsoft Excel 2019 spreadsheet was created to quantify the macro- and
micronutrients based on the portions offered by the hospital and the food from
outside the hospital. The main sources of information on nutritional composition
the Food Composition Table of the Brazilian Institute of Geography and Statistics
[24], the Brazilian Food Composition Table [25], the U.S. Department of Agriculture
Food Composition Table [26], and the nutritional information on food labels.

DTAC, determined by the ferric reducing antioxidant power (FRAP) method,
was calculated using a validated standard spreadsheet [27]. To assign a DTAC value
for foods unavailable in previous reports, the data for a similar food item (e.g.,
same botanic group) were used as a proxy. When DTAC values of cooked food
were not available, DTAC levels of fresh food were used to calculate the estimate.
The final DTAC score was calculated by adding the individual values of each food
item from the dietary record, expressed in mmol/d [28].

Anthropometric, clinical, and biochemical assessment

The participants were weighed using a mechanical or digital platform scale
with accuracy of 100 g. The weight was adjusted in cases of ascites and edema, dis-
regarding the excess body water weight [29]. In individuals who had undergone
limb amputation, the percentage of contribution of the missing limb segment to
total body weight was subtracted [30]. The weight of bedridden individuals was
estimated using predictive equations [31]. When it was not possible to measure or
estimate the current weight, the usual/average weight of the individual was evalu-
ated, and the percentage of weight loss was calculated and classified in relation to
time according to Blackburn et al. [32]. Height measurements were informed by
the patients or by their hospital companion.

Body mass index (BMI) was calculated as the body weight divided by the
squared height (kg/m?). Adults were classified according to the cutoff values pro-
posed by the World Health Organization [33] and elderly individuals were classi-
fied according to Pan American Health Organization [34].

Arm circumference was measured at the midpoint between the acromion pro-
cess of the scapula and the olecranon process and classified according to reference
values proposed by Frisancho [35]. Calf perimeter was measured at the point of

maximal circumference considering cutoff points validated for the Brazilian popu-
lation [36].

Handgrip strength (HGS) was measured using a digital hand dynamometer
90 kg capacity. Participants placed their forearm on a surface at elbow flexion
angle of 90 degrees. The measurements were performed in triplicates with the
dominant hand and the highest value was used [37,38]. The threshold for low HGS
in adult men is <36.7 kg and for adult women is <20.8 kg [37,38]. For older patri-
cipants, we used the cutoff points proposed by the consensus of the European
Working Group on Sarcopenia in Older People (EWGSOP; 16 kg for women and
27 kg for men) [39].

Sociodemographic and lifestyle information of participants was obtained from
their medical record. Information related to clinical outcomes, such as the hospital
LOS; metastasis; clinical complications; discharge or death; CRP values; and the
presence of GI symptoms with nutritional affect, such as diarrhea, constipation, nau-
sea, vomiting, hypoxia, mucositis, xerostomia, and dysgeusia also were evaluated.

Statistical analysis

Categorical variables were presented absolute and relative frequency (%).
Numerical variables were expressed as median and interquartile range (IQR). The
Shapiro—Wilk test was used to test normality of data. DTAC values were catego-
rized into tertiles. The variables of interest in the tertiles were compared by Pear-
son's x> test or the analysis of variance corrected for heteroscedasticity
(Brown—Forsythe F statistic) and the Games—Howell post hoc test.

Food consumption data were adjusted for daily caloric intake using the resid-
ual method [27]. Multivariate linear regression was used to assess the association,
identifying anthropometric indicators that had association of DTAC with the varia-
bles of interest. The models were controlled for sex, age (y), and hospital LOS (d).

The calculation of the statistical power of the study was carried out. The soft-
ware applications used to analyze the data were Microsoft Excel version 2016,
SPSS version 25 (IBM, Armonl, NY, USA), and STATA version 14 (StataCorp, College
Station, TX, USA), with statistical significance of P < 0.05.

Results

The study included 196 hospitalized patients with cancer (50%
women) with an average age of 60 y (IQR, 22-92 y). Current smok-
ing and alcohol ingestion was identified in 9.2% of the assessed indi-
viduals. The highest tertile of DTAC (>5.19 mmol/D) was found in
single, non-smoking, and non-alcohol—consuming adults (Table 1).

Regarding clinical outcomes, the individuals included in the last
tertile of DTAC also presented lower occurrences of death, consti-
pation, dysphagia, painful swallowing and chewing, and dehydra-
tion than individuals in tertile 1 (Table 2). An interesting finding in
this work was that CRP values were significantly lower and HGS
values were higher in individuals in tertile 3, than in the other par-
ticipants (Fig. 1).

Considering the food processing classification, fresh foods
(57.3%) were the main contributors to DTAC, followed by ultrapro-
cessed foods (25.9%). Among them, foods that contributed the most
to DTAC were coffee and tea (59%), followed by fruits (13.4%; Fig. 2).

Finally, DTAC was positively associated with weight, BMI, arm
and calf perimeters, and negatively associated with weight loss (in
kg or %) and calf reduction during hospitalization, regardless of
sex, age, and LOS (Table 3).

Discussion

To our knowledge, this was the first study to discusses the asso-
ciation of DTAC with anthropometric indicators and clinical out-
comes in hospitalized patients with cancer.

DTAC was positively associated with HGS in the present study.
Observational studies have shown positive associations between a
higher antioxidant capacity of the diet and measurements related
to low muscle function in adults and elderly people >60 years
[40—-43]. However, low levels of consumption of antioxidants are
common among the general population [44—-46], and this impor-
tant factor should be evaluated, mainly in hospitalized individuals.
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Table 1
Sociodemographic and clinical characteristics of individuals undergoing cancer
treatment, according to DTAC tertiles

Variables DTAC tertiles
T1(n=65) T2 (n=66) T3 (n=65) P-value®
Age range (y)
Adult (<60) 30(32.6) 28(30.4) 34(37) 0.520
Elderly (>60) 35(33.7) 38(36.5) 31(29.8)
Sex
Men 31(31.6) 35(35.7) 32(32.7) 0.820
Women 34 (34.7) 31(31.6) 33(33.7)
Marital status
Single 19(37.3) 2(23.5) 20(39.2) 0419
Married 32(33) 32(33) 33(34)
Widower 8(30.8) 1(42.3) 7(26.9)
Divorced 6(27.3) 1(50) 5(22.7)
Current smoker
Yes 37(31.6) 38(32.5) 42 (35.9) 0.323
No 8(444) 3(16.7) 7(38.9)
Former smoker 20(32.8) 25 (41) 16 (26.2)
Alcohol consumption
Yes 34(36.2) 32(34) 28(29.8) 0.553
No 3(16.7) 6(33.3) 9(50)
Social drinker 11(35.5) 8(25.8) 12 (38.7)
Former drinker 17 (32.1) 20(37.7) 6(30.2)
Metastasis 20(39.2) 19(37.3) 12 (23.5) 0.228
Hospital LOS (d)’
>14d 28(30.1) 29(31.2) 36(38.7) 0.291
<14d 37(35.9) 37(35.9) 29(28.2)

DTAC, dietary total antioxidant capacity; LOS, length of stay.

T1: <2.45 mmol/d; T2: 2.45-5.19 mmol/d; T3: >5.19 mmol/d.

Qualitative variables presented in absolute and relative frequency (%).

*Pearson's x test.

"Hospitalization time categorized in relation to the sample median (<14 d; > 14 d).

Results also suggest that a high consumption of antioxidants
could be related to the prevention of sarcopenia and, in fact, there
has been a growing interest in the assessment of the role of the
redox balance in the etiology of sarcopenia [47,48]. With aging, the
accumulation of reactive oxygen species (ROS) may cause oxidative
damage. This process may lead to the loss of muscle strength and

Table 2
Clinical outcomes, signs and symptoms of individuals undergoing cancer treatment,
according to DTAC tertiles

DTAC tertiles

Variables T1(n=65) T2(n=66) T3 (n=65) P-value*

Outcomes
Readmission within 30 d after 10(34.5) 9(31)
hospital discharge

10(345) 0948

Transfer to the ICU during 4(33.3) 3(25) 5(41.7) 0.754
hospitalization

Death 16(47.1) 13(382) 5(14.7) 0.032
Sepsis 10(33.3) 14(46.7) 6(20) 0.163

Signs and symptoms

Constipation 8(49.1) 15(26.3) 14(24.6) 0.010
Diarrhea 0(43.5) 10(43.5) 3(13) 0.093
Vomiting 10(62.5) 2(12.5) 4(25) 0.027
Nausea 1(423) 6(23.1) 9(34.6) 0.412
Dysgeusia or ageusia 30(34.1) 33(37.5) 25(28.4) 0.402
Mucositis 4(36.4) 3(27.3) 4(36.4) 0.899
Dysphagia 15(65.2) 6(21.6) 2(8.7) 0.001
Painful swallowing and chewing 17 (51.5) 11(33.3) 5(15.2) 0.019
Dehydration 19 (47.5) 14(35) 7(17.5) 0.032
Xerostomia 42(39.3) 34(31.8) 31(29) 0.127
Fistula 11(50.0) 8(36.4) 3(13.6) 0.081
Fever 10(35.7) 8(28.6) 10(35.7) 0.827

DTAC, dietary total antioxidant capacity; ICU, intensive care unit.

T1: <2.45 mmol/d; T2: 2.45-5.19 mmol/d; T3: >5.19 mmol/d.
Qualitative variables presented in absolute and relative frequency (%).
*Pearson's x test.

muscle mass due to the increased ROS levels and reduced enzyme
antioxidant protection and mitochondrial function, which are asso-
ciated with inadequate food intake of antioxidants [49-51].

In this sense, diets richer in fruits and vegetables have been
associated with a greater muscle strength in the elderly population
[52]. On the other hand, diets containing high amounts of saturated
fat and less fruits and vegetables were associated with greater
functional limitations after a 4-y follow-up period [53]. According
to the recommendations of the World Cancer Research Found
(WCRF) and the American Institute for Cancer Research (AICR),
DTAC provides a more comprehensive overview of antioxidant
intake than the analysis of individual nutrients [54]. In the present
study, we evaluated the total daily diet, not a specific food group.
This may be more effective than studies that have assessed single
nutrients or specific food groups used to prevent the loss of muscle
mass and strength in hospitalized individuals.

Nevertheless, patients with cancer experience micronutrient
deficiencies due to their increased nutritional needs caused by a
reduced intake [55] and GI changes that result from the cancer
treatment, such as vomiting, nausea, mucositis, diarrhea, constipa-
tion, and dysgeusia [56]. In this context, the patients included in
the highest tertile of DTAC had lower GI symptoms such as consti-
pation, dysphagia, painful swallowing and chewing, and dehydra-
tion. Considering that dietary antioxidants are mainly present in
fruits, vegetables, and other plant-derived foods, this result can be
associated with the fact that patients tend to increase the con-
sumption of such foods during hospitalization [57]. These results
are relevant for clinical medical practice, as the mentioned symp-
toms have an important nutritional affect and may cause losses in
muscle mass and increased mortality rates.

In this study, an inverse association was found between serum
CRP and DTAC. This result had already been observed in a popula-
tion of young adults [58]. Additionally, some studies have found an
inverse association between dietary antioxidants, such as carote-
noids, lycopene, and vitamins C and E with CRP marker in patients
with cancer [59-64]. High levels of CRP have been positively asso-
ciated with worse prognosis and diets with higher antioxidant
capacity may be effective in the regulation and expression of this
inflammatory marker [65].

We have found that the individuals in the highest tertile of
DTAC had lower mortality rates than the patients in the first tertile.
These results are in agreement with previous studies that found an
association between DTAC and the reduction of all-cause mortality
among adults in Spain [66], Sweden [67], and France [68], and in
elderly adults in Australia [69]. A diet with high DTAC provides
higher levels of antioxidant micronutrients and can affect the
nutritional, antioxidant, and inflammatory status of patients. This
was confirmed in the present study by the results of HGS, GI symp-
toms, and CRP. Nutritional and inflammatory status are important
predictors of mortality in this population [70,71] and the monitor-
ing of the DTAC could effectively control these factors.

The largest contributors of nutrients and dietary antioxidant com-
ponents are fresh foods and their consumption is associated with
antioxidant capacity [72]. Among the assessed foods, tea and coffee
were the main contributors to DTAC. For the Brazilian population, cof-
fee contributes to one of the highest daily consumption averages and
is even higher than rice and beans [73]. Coffee is an important source
of antioxidants, increasing life expectancy if consumed in the long
term and delaying the progress of chronic diseases [74]. However,
despite its benefits, it should be consumed with caution, as in Brazil,
it is usually linked to a higher intake of added sugar [73].

The strengths of this study include the expansion of food compo-
sition databases, providing more complete data, which will help in
the estimation of food intake in this specific population.
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Fig. 1. C-reactive protein and handgrip strength according to tertiles of DTAC: tertile 1: <2.45 mmol/d (n = 65); tertile 2: 2.45—5.19 mmol/d (n = 66); tertile 3: >5.19 mmol/d
(n = 65). Data expressed as mean and 95% CI.*Analysis of variance with correction by Brown—Forsythe and post hoc Games—Howell. Different letters (*") indicate significant
differences. DTAC, dietary total antioxidant capacity.

Degree of food processing
| Group 1 57.3%
Group 2 E————— 8%
: Group3 ] 8.8%

1 Group 1- Fresh or minimally processed foods
m Group 2- Culinary ingredients

B Group 3- Processed foods

B Group 4- Ultraprocessed foods

Percentage contribuition to DTAC

Tea and coffee T 5 0%/
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Juices mmm 51%
Cereals and derivatives Bm- 4 3%
Milk and derrvatives B-2.1%
Meat and derivatives B 1.7%
Vegetables B-12%
Qils and fats +(.2%
QOilseeds and beans +0.1%

Fig. 2. Distribution of food according to the degree of processing (A) and the contribution to DTAC (B). DTAC, dietary total antioxidant capacity.
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Table 3
Association of DTAC (independent variable) with anthropometric indicators
Model 1* Model 2'
B and 95% CI Adjusted r? P-value { and 95% CI Adjusted r? P-value
Weight (kg) 1.034 (0.365 to 1.704) 0.098 <0.001 0.989 (0.323 to 1.654) 0.112 < 0.001
BMI (kg/m?) 0.300 (0.078 to 0.521) 0.040 0.012 0.284 (0.064 to 0.504) 0.057 0.004
Weight loss during hospitalization (kg) —0.341 (-0.607 to —0.075) 0.032 0.029 —0.359(-0.616 to —0.101) 0.095 <0.001
Weight loss during hospitalization (%) —0.534 (-0.082 to —0.176) 0.042 <0.001 —0.576 (—0.924 to —0.227) 0.097 <0.001
Arm circumference (cm) 0.267 (0.062 to 0.471) 0.077 <0.001 0.256 (0.052 to 0.460) 0.085 <0.001
Calf perimeter (cm) 0.336 (0.147 to 0.526) 0.095 <0.001 0.331(0.141 to 0.521) 0.094 <0.001
Calf perimeter reduction (cm) 0.001 (—0.128 to 0.129) —0.003 0.448 —0.026 (—0.145 to 0.094) 0.145 <0.001

BM], body mass index; DTAC, dietary total antioxidant capacity.
*Multivariate linear regression adjusted for sex and age.
fMultivariate linear regression adjusted for sex, age, and hospital length of hospital.

Additionally, the study investigated a practical application in the
hospital environment, a field that has been little addressed in the lit-
erature. However, these findings are limited by the use of a cross-
sectional design and it was not possible to infer causality. Further-
more, we did not consider clinical factors that may interfere with
the nutritional status of patients, such as disease staging, the time of
diagnosis, and the type of cancer treatment applied to the patient,
which potentially increases variability of consumption data.

Conclusion

In the present study, DTAC was associated with a better progno-
sis of hospitalized patients with cancer, considering signs and symp-
toms of nutritional affect, and the inflammatory state of the patient.
These factors may influence hospital LOS and mortality. The findings
of this research provide important information for a preventive and
nutritional management perspective in this population.

Acknowledgments

The authors acknowledge the participants in this study and the
hospital staff for their excellent technical assistance.

References

[1] Maumy L, Harrissart G, Dewaele P, Aljaber A, Bonneau C, Rouzier R, et al.
Impact of nutrition on breast cancer mortality and risk of recurrence, a review
of the evidence. Bull Cancer 2020;107:61-71.

[2] Maino Vieytes CA, Mondul AM, Li Z, Zarins KR, Wolf GT, Rozek LS, et al. Dietary
fiber, whole grains, and head and neck cancer prognosis: Findings from a pro-
spective cohort study. Nutrients 2019;11:1-13.

[3] Hiesmayr M, Schindler K, Pernicka E, Schuh C, Schoeniger-Hekele A, Bauer P,
et al. Decreased food intake is a risk factor for mortality in hospitalised
patients: the NutritionDay survey 2006. Clin Nutr 2009;28:484-91.

[4] Schindler M, Spycher BD, Ammann RA, Ansari M, Michel G, Kuehni CE. Cause-

specific long-term mortality in survivors of childhood cancer in Switzerland: a

population-based study. Int ] Cancer 2016;139:322-33.

Hermsdorff HHM, Puchau B, Volp ACP, Barbosa KBF, Bressan J, Zulet MA, et al.

Dietary total antioxidant capacity is inversely related to central adiposity as

well as to metabolic and oxidative stress markers in healthy young adults.

Nutr Metab 2011;8:59.

[6] Wang Y, Chun OK, Song WO. Plasma and dietary antioxidant status as cardio-

vascular disease risk factors: a review of human studies. Nutrients

2013;5:2969-3004.

Carillon ], Romain C, Bardy G, Fouret G, Feillet-Coudray C, Gaillet S, et al. Cafe-

teria diet induces obesity and insulin resistance associated with oxidative

stress but not with inflammation: Improvement by dietary supplementation
with a melon superoxide dismutase. Free Radic Biol Med 2013;65:254-61.

Bahadoran Z, Golzarand M, Mirmiran P, Shiva N, Azizi F. Dietary total antioxidant

capacity and the occurrence of metabolic syndrome and its components after a 3-

year follow-up in adults: Tehran Lipid and Glucose Study. Nutr Metab 2012;9:1.

Costanzo S, De Curtis A, Di Niro V, Olivieri M, Morena M, De Filippo CM, et al.

Postoperative atrial fibrillation and total dietary antioxidant capacity in

patients undergoing cardiac surgery: the Polyphemus Observational Study. |

Thorac Cardiovasc Surg 2015;149. 1175-1182.el.

[5

[7

8

[9

[10] Gifkins D, Oslon SH, Demissie K, Lu S, Kong A, Bandera E. Total and individual
antioxidant intake. Cancer Causes Control 2013;23:887-95.

[11] Okubo H, Syddall HE, Phillips DIW, Sayer AA, Dennison EM, Cooper C, et al. Die-
tary total antioxidant capacity is related to glucose tolerance in older people:
the Hertfordshire Cohort Study. Nutr Metab Cardiovasc Dis 2014;24:301-8.

[12] Psaltopoulou T, Panagiotakos DB, Pitsavos C, Chrysochoou C, Detopoulou P,
Skoumas ], et al. Dietary antioxidant capacity is inversely associated with
diabetes biomarkers: the ATTICA study. Nutr Metab Cardiovasc Dis
2011;21:561-7.

[13] ROCK, Cheryl L, D-WW. Review of the evidence. ] Clin Oncol 2002;20:3302-16.

[14] Kruk ]J. Association between vegetable, fruit and carbohydrate intake and
breast cancer risk in relation to physical activity. Asian Pacific ] Cancer Prev
2014;15:4429-36.

[15] Baena Ruiz R, Salinas Herndndez P. Diet and cancer: risk factors and epidemio-
logical evidence. Maturitas 2014;77:202-8.

[16] Catsburg C, Kim RS, Kirsh VA, Soskolne CL, Kreiger N, Rohan TE. Dietary patterns and
breast cancer risk: a study in 2 cohorts. Am J Clin Nutr 2015;101:817-23.

[17] Djuric Z, Severson RK, Kato 1. Association of dietary quercetin with reduced
risk of proximal colon cancer. Nutr Cancer 2012;64:1-16.

[18] Gong Z, Holly EA, Wang F, Chan JM, Bracci PM. Intake of fatty acids and antiox-
idants and pancreatic cancer in a large population-based case-control study in
the San Francisco Bay Area. Int ] Cancer 2010;127:1893-904.

[19] De Carvalho Sampaio HA, Rocha DC, Sabry MOD, Pinheiro LGP. Food consump-
tion of women survivors of breast cancer: analysis in two time periods. Rev
Nutr 2012;25:597-606.

[20] Suhail N, Bilal N, Khan HY, Hasan S, Sharma S, Khan F, et al. Effect of vitamins C
and e on antioxidant status of breast-cancer patients undergoing chemother-
apy. ] Clin Pharm Ther 2012;37:22-6.

[21] Prasad S, Gupta SC, Tyagi AK. Reactive oxygen species (ROS) and cancer: role of
antioxidative nutraceuticals. Cancer Lett 2017;387:95-105.

[22] Giordano A, Tommonaro G. Curcumin and cancer. Nutrients 2019;11:1-19.

[23] Moshfegh AJ, Rhodes DG, Baer DJ, Murayi T, Clemens JC, Rumpler WV, et al.
The US Department of Agriculture Automated Multiple-Pass Method reduces
bias in the collection of energy intakes. Am ] Clin Nutr 2008;88:324-32.

[24] Belchior M, Padilha A, Brasileiro I, Nunes EP. Brazilian Institute of Geography
and Statistics. Instituto Brasileiro de Geografia e Estatistica. IBGE; 2011.

[25] NEPA. Ministry of Social Development and Fight Against Hunger. Brazilian
Food Composition Table; 2011.

[26] USDA National Nutrient Database for Standard Reference 2015. Available at:
http://www.ars.usda.gov/ba/bhnrc/ndl. Accessed June 4, 2021.

[27] Carlsen MH, Halvorsen BL, Holte K, Bohn SK, Dragland S, Sampson L, et al. The
total antioxidant content of more than 3100 foods, beverages, spices, herbs
and supplements used worldwide. Nutr ] 2010;9:1-11.

[28] Puchau B, Zulet MA, de Echévarri AG, Hermsdorff HHM, Martinez JA. Dietary
total antioxidant capacity: s novel indicator of diet quality in healthy young
adults. ] Am Coll Nutr 2009;28:648-56.

[29] James R. Nutritional support in alcoholic liver disease: a review. Journal of
Human Nutrition 1989;2:315-23.

[30] Osterkamp LK. Current perspective on assessment of human bosy proportions
of relevance to amputees. ] Am Diet Assoc 1995;95:215-8.

[31] Chumlea WM, Guo S, Roche AF, Steinbaugh ML. Prediction of body weight for
the nonambulatory. ] Am Diet Assoc 1988;88:564-8.

[32] Blackburn G, Bistrian BR, Maini BS, Schlamm HT, Smith MF. Nutritional and meta-
bolic assessment of the hospitalized patient. ] Parenter Enter Nutr 1977;1:11-21.

[33] World Health Organization. Obesity: preventing and managing the global epi-
demic. Report of a WHO consultation. Geneva, Switzerland: Author; 2000.

[34] OPAS. Multicentr survey of health, well-being and aging (SABE) in Latin Amer-
ica: preliminary report. Available at: https://iris.paho.org/handle/10665.2/
45890. Accessed June 4, 2021.

[35] Frisancho AR. New norms of upper limb fat and muscle areas for assessment of
nutritional status. Am ] Clin Nutr 1981;34:2540-5.

[36] Barbosa-Silva TG, Bielemann RM, Gonzalez MC, Menezes AMB. Prevalence of
sarcopenia among community-dwelling elderly of a medium-sized South


http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0001
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0001
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0001
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0002
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0003
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0004
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0004
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0004
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0005
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0006
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0006
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0006
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0007
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0007
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0007
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0007
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0008
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0009
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0009
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0009
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0009
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0009
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0010
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0010
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0011
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0011
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0011
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0012
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0012
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0012
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0012
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0013
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0014
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0014
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0014
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0015
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0015
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0015
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0016
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0016
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0017
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0017
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0018
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0018
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0018
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0019
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0019
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0019
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0020
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0020
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0020
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0021
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0021
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0022
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0023
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0023
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0023
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0024
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0024
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0025
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0025
http://www.ars.usda.gov/ba/bhnrc/ndl
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0027
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0027
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0027
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0028
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0028
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0028
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0028
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0028
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0029
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0029
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0030
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0030
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0031
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0031
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0032
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0032
https://iris.paho.org/handle/10665.2/45890
https://iris.paho.org/handle/10665.2/45890
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0035
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0035
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0036
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0036

6 L.d.O. Possa et al. / Nutrition 90 (2021) 111359

American city: results of the COMO VAI? study. ] Cachexia Sarcopenia Muscle
2016;7:136-43.

[37] Bielemann RM, Gigante DP, Horta BL. Birth weight, intrauterine growth restric-
tion and nutritional status in childhood in relation to grip strength in adults:
from the 1982 Pelotas (Brazil) birth cohort. Nutrition 2016;32:228-35.

[38] Real GG, Frithauf IR, Sedrez JHK, Dall'’Aqua EJF, Gonzalez MC. Calf circumfer-
ence: a marker of muscle mass as a predictor of hospital readmission. ] Paren-
ter Enter Nutr 2018;42:1272-9.

[39] Cruz-Jentoft AJ, Bahat G, Bauer ], Boirie Y, Bruyere O, Cederholm T, et al. Sarco-
penia: revised European consensus on definition and diagnosis. Age Ageing
2019;48:16-31.

[40] Robinson S, Granic A, Sayer AA. Nutrition and muscle strength, as the key compo-
nent of sarcopenia: an overview of current evidence. Nutrients 2019;11:1-17.

[41] Robinson SM, Reginster JY, Rizzoli R, Shaw SC, Kanis JA, Bautmans [, et al. Does
nutrition play a role in the prevention and management of sarcopenia? Clin
Nutr 2018;37:1121-32.

[42] Semba RD, Ferrucci L, Sun K, Walston ], Varadhan R, Guralnik JM, et al. Oxida-
tive stress and severe walking disability among older women. Am ] Med
2007;120:1084-9.

[43] Lauretani F, Semba RD, Bandinelli S, Dayhoff-Brannigan M, Lauretani F, Corsi
AM, et al. Carotenoids as protection against disability in older persons. Rejuve-
nation Res 2008;11:557-63.

[44] Vierci Bravard GE, Ferro Bertolotto EA. Total antioxidant capacity linked to the
intake of fruits and vegetables in young aduts from Asuncion, Paraguay. Nutr
Hosp 2019;36:118-24.

[45] Tureck C, Gesser Correa VG, Peralta RM, Koehnlein EA. Intakes of antioxidant
vitamins and minerals in the Brazilian diet. Nutr Clin Diet Hosp 2013;33:
30-8.

[46] Tureck C, Locateli G, Corréa VG, Koehnlei EA. Evaluation of antioxidant nutrient
intake by the Brazilian population and its relationship with nutritional status.
Rev Bras Epidemiol 2017;20:30-42.

[47] Damiano S, Muscariello E, La Rosa G, Di Maro M, Mondola P, Santillo M.
Dual role of reactive oxygen species in muscle function: can antioxidant
dietary supplements counteract age-related sarcopenia? Int ] Mol Sci
2019;20:1-18.

[48] Perna S, Alalwan TA, Al-Thawadi S, Negro M, Parimbelli M, Cerullo G, et al. Evi-
dence-based role of nutrients and antioxidants for chronic pain management
in musculoskeletal frailty and sarcopenia in aging. Geriatr 2020;5:1-12.

[49] Kim JS, Wilson JM, Lee SR. Dietary implications on mechanisms of sarcopenia:
roles of protein, amino acids and antioxidants. ] Nutr Biochem 2010;21:1-13.

[50] Robinson S, Cooper C, Aihie Sayer A. Nutrition and sarcopenia: a review of the
evidence and implications for preventive strategies. ] Aging Res 2012;2012:1-6.

[51] Ganapathy A, Nieves JW. Nutrition and sarcopenia—what do we know?
Nutrients 2020;12:1-25.

[52] Villani A, Wright H, Slater G, Buckley J. A randomised controlled intervention
study investigating the efficacy of carotenoid-rich fruits and vegetables and
extra-virgin olive oil on attenuating sarcopenic symptomology in overweight
and obese older adults during energy intake restriction: protoco. BMC Geriatr
2018;18:2.

[53] Tomey KM, Sowers MR, Crandal C, Johnston ], Jannausch M, Yosef M. Dietary
intake related to prevalent functional limitations in midlife women. Am ] Epi-
demiol 2008;167:935-43.

[54] World Cancer Research Fund; American Institute for Cancer Research. Future
research directions. Available at: https://www.wcrf.org/dietandcancer/world-
wide-cancer-data/ 2021.

[55] National Cancer Institute (INCA) 2nd Edition. 2015. Avaliable at: https://www.
inca.gov.br

[56] Sampaio HA de C, de Oliveira NM, Sabry MOD, CariocA AAF, Pinheiro LGP. Influ-
ence of the type of cancer treatment performed on the body composition and
diet of women with breast cancer. Rev Nutr 2012;58:223-30.

[57] Yang M, Chung SJ, Chung CE, Kim DO, Song WO, Koo S, et al. Estimation of
total antioxidant capacity from diet and supplements in US adults. Br ] Nutr
2011;106:254-63. )

[58] Hermsdorff HHM, Zulet MA, Puchau B, Martinez JA. Fruit and vegetable con-
sumption and proinflammatory gene expression from peripheral blood mono-
nuclear cells in young adults: a translational study. Nutr Metab 2010;7:1-11.

[59] Pierce BL, Neuhouser ML, Wener MH, Bernstein L, Baumgartner RN, Ballard-
Barbash R, et al. Correlates of circulating C-reactive protein and serum amy-
loid: a concentrations in breast cancer survivors. Breast Cancer Res Treat
2009;114:155-67.

[60] Yeon JY, Suh Y], Kim SW, Baik HW, Sung CJ, Kim HS, et al. Evaluation of dietary
factors in relation to the biomarkers of oxidative stress and inflammation in
breast cancer risk. Nutrition 2011;27:912-8.

[61] Butalla AC, Crane TE, Patil B, Wertheim BC, Thompson P, Thomson CA. Effects of a
carrot juice intervention on plasma carotenoids, oxidative stress, and inflammation
in overweight breast cancer survivors. Nutr Cancer 2012;64:331-41.

[62] Mikirova N, Casciari ], Rogers A, Taylor P. Effect of high-dose intravenous vita-
min C on inflammation in cancer patients. ] Transl Med 2012;10:1-10.

[63] Llanos AA, Peng ], Pennell ML, Krok JL, Vitolins MZ, Degraffinreid CR, et al.
Effects of tomato and soy on serum adipokine concentrations in postmeno-
pausal women at increased breast cancer risk: a cross-over dietary interven-
tion trial. ] Clin Endocrinol Metab 2014;99:625-32.

[64] Larouche D, Hanna M, Chang SL, Jacob S, Tétu B, Diorio C. Evaluation of antioxidant
intakes in relation to inflammatory markers expression within the normal breast
tissue of breast cancer patients. Integr Cancer Ther 2017;16:485-95.

[65] Ham D, Jun S, Kang M, Paik HY, Joung H, Shin S. Consumption of Korean foods
with high flavonoid contents reduces the likelihood of having elevated C-Reac-
tive protein levels: data from the 2015—2017 Korea National Health and Nutri-
tion Examination Survey. Nutrients 2019;11:1-16.

[66] Agudo A, Cabrera L, Amiano P. Erratum: fruit and vegetable intakes, dietary
antioxidant nutrients, and total mortality in spanish adults: findings from the
spanish cohort of the european prospective investigation into cancer and
nutrition (EPIC-Spain). Am ] Clin Nutr 2008;88:1181.

[67] Michaélsson K, Wolk A, Melhus H, Byberg L. Milk, fruit and vegetable, and total
antioxidant intakes in relation to mortality rates: cohort studies in women and
men. Am ] Epidemiol 2017;185:345-61.

[68] Bastide N, Dartois L, Dyevre V, Dossus L, Fagherazzi G, Serafini M, et al. Dietary
antioxidant capacity and all-cause and cause-specific mortality in the E3N/
EPIC cohort study. Eur ] Nutr 2017;56:1233-43.

[69] Bondonno NP, Lewis JR, Blekkenhorst LC, Bondonno CP, Shin JH, Croft KD, et al.
Association of flavonoids and flavonoid-rich foods with all-cause mortality:
the Blue Mountains Eye Study. Clin Nutr 2020;39:141-50.

[70] Wulaningsih W, Holmberg L, Ng T, Rohrmann S, Van Hemelrijck M. Serum lep-
tin, C-reactive protein, and cancer mortality in the NHANES III. Cancer Med
2016;5:120-8.

[71] HanY, Mao F, Wu Y, Fu X, Zhang W, Zhu X, et al. Prognostic role of C-reactive
protein in breast cancer: a systematic review and meta-analysis. Int ] Biol
Markers 2011;26:209-15.

[72] Pisoschi AM, Pop A. The role of antioxidants in the chemistry of oxidative
stress: A review. Eur ] Med Chem 2015;97:55-74.

[73] Brazilian Institute of Geography and Statistics - IBGE. 2017-2018 family budget
survey: analysis of personal food consumption in Brazil. vol. 46. 2020.

[74] Je Y, Giovannucci E. Coffee consumption and total mortality: A meta-analysis
of twenty prospective cohort studies. Br ] Nutr 2014;111:1162-73.


http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0036
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0036
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0037
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0037
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0037
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0038
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0038
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0038
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0038
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0039
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0039
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0039
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0039
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0040
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0040
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0041
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0041
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0041
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0042
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0042
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0042
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0043
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0043
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0043
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0044
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0044
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0044
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0045
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0045
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0045
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0046
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0046
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0046
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0046
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0047
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0047
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0047
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0047
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0048
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0048
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0048
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0049
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0049
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0050
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0050
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0051
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0051
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0052
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0052
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0052
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0052
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0052
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0053
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0053
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0053
https://www.wcrf.org/dietandcancer/worldwide-cancer-data/
https://www.wcrf.org/dietandcancer/worldwide-cancer-data/
https://www.inca.gov.br
https://www.inca.gov.br
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0056
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0056
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0056
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0057
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0057
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0057
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0058
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0058
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0058
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0058
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0059
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0059
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0059
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0059
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0060
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0060
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0060
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0061
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0061
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0061
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0062
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0062
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0063
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0063
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0063
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0063
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0064
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0064
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0064
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0064
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0065
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0065
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0065
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0065
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0065
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0066
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0066
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0066
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0066
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0067
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0067
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0067
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0067
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0068
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0068
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0068
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0069
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0069
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0069
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0070
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0070
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0070
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0071
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0071
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0071
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0072
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0072
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0074
http://refhub.elsevier.com/S0899-9007(21)00221-5/sbref0074

	Association of dietary total antioxidant capacity with anthropometric indicators, C-reactive protein, and clinical outcomes in hospitalized oncologic patients
	Introduction
	Methods
	Sample and study design
	Food consumption assessment
	Anthropometric, clinical, and biochemical assessment
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgments
	References


