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Assessment of the adequacy of copper and zinc 
intake in burn patients

ABSTRACT
Objective: To assess the probability of adequacy of copper and zinc intake by burned patients hospitalized in Fortaleza, Ceará. Method: 
This is a prospective, descriptive, quantitative study, carried out between April and May 2017. A 24-hour food record was applied on three 
non-consecutive days. The declared consumption was converted into nutrient values and assessed for the likelihood of adequacy. Cer-
tificate of Presentation and Ethical Appreciation nº 60526116.9.0000.5047. Result: 21 patients hospitalized in a burn treatment center 
participated, 61.9% male and 38.1% female, aged 19 to 48 years. A greater distribution of the sample was identified in the range greater 
than 85% of probability of adequacy nutrient intake, being at this level or above 85.71% of the total population in the adequate intake 
of copper and 90.47% of the total population for the adequate intake of zinc. Conclusion: It was possible to identify a high prevalence of 
probability of adequacy of copper and zinc intake.
DESCRIPTORS: Burns; Copper; Food Consumption; Zinc.

RESUMEN 
Objetivo: Evaluar la probabilidad de adecuación del consumo de cobre y zinc de pacientes quemados hospitalizados en la ciudad 
de Fortaleza, Ceará. Método: Se trata de un estudio prospectivo, descriptivo, cuantitativo, realizado entre abril y mayo de 2017. Se 
aplicó un registro alimentario de 24 horas en tres días no consecutivos. El consumo declarado se convirtió en valores de nutrientes 
y se evaluó la probabilidad de adecuación. Certificado de Presentación y Reconocimiento Ético nº 60526116.9.0000.5047. Resul-
tado: participaron 21 pacientes hospitalizados en un centro de tratamiento de quemados, 61,9% hombres y 38,1% mujeres, de 19 a 
48 años. Se identificó una mayor distribución de la muestra en el rango por encima del 85% de probabilidad de adecuación del con-
sumo observado, estando en este nivel o por encima del 85,71% de la población total en el consumo adecuado de cobre y el 90,47% 
de la población total para el consumo adecuado de zinc. Conclusión: fue posible identificar una alta prevalencia de probabilidad de 
adecuación del consumo de cobre y zinc.
DESCRIPTORES:  Cobre; Consumo de alimentos, Quemaduras; Zinc.

RESUMO
Objetivo: Avaliar a probabilidade de adequação do consumo alimentar de cobre e zinco de pacientes queimados hospitalizados 
na cidade de Fortaleza, Ceará. Método: Trata-se de um estudo prospectivo, descritivo, quantitativo, realizado entre abril e maio 
de 2017. Foi aplicado recordatório alimentar de 24 horas em três dias não consecutivos. O consumo declarado foi convertido 
em valores de nutrientes e avaliado quanto à probabilidade de adequação. Certificado de Apresentação de Apreciação Ética 
nº 60526116.9.0000.5047. Resultado: Participaram 21 pacientes hospitalizados em um centro de tratamento de queimados, 
sendo 61,9% do sexo masculino e 38,1% do sexo feminino, com faixa etária de 19 a 48 anos. Identificou-se maior distribuição da 
amostra na faixa superior a 85% de probabilidade de adequação do consumo observado, estando nesse nível ou acima 85,71% 
da população total no consumo adequado de cobre e 90,47% da população total para o consumo adequado de zinco. Conclusão: 
Foi possível identificar alta prevalência de probabilidade de adequação do consumo de cobre e zinco.
DESCRITORES:  Cobre; Consumo de Alimentos; Zinco; Queimadura.
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INTRODUCTION

Burns are tissue injuries resulting 
from exposure to agents of ther-
mal, chemical, electrical, mecha-

nical or radioactive origin. The action of 
these elements on the tissues of the hu-
man body causes injuries that culminate 
in partial or integral deterioration of the 
affected region. It is a dynamic trauma 
associated with a sequence of responses, 
which start immediately and can reach 
all organs, cause local and systemic reac-
tions, and dysfunctions according to the 
severity of the injury. 1,2

It is a predominant trauma in adults 
(52,45%), with a prevalence of males 
(63%). In 60,65% of cases, injuries oc-
cur accidentally, with thermal etiological 
agents being 63,11% the most frequent. 3

The increased need for trace elements 
copper and zinc, nutrients needed in 
small quantities, in burned patients is 
due to physiological changes in trauma 
and the loss of skin integrality, a factor 
related to the leakage of inflammatory 
cutaneous exudate that compromises the 
reserves of copper and zinc. 4,5

The use of trace elements copper and 
zinc in the diet is a therapeutic resource 
highly recommended for the prevention 
of classic clinical complications of burns, 
and is justified by the probability of deve-
loping nutritional deficiencies related to 
injuries and hospitalization. Nutritional 
therapy specializing in copper and zinc 
can promote organic replacement and 
restore serum levels of these trace ele-
ments, and should be administered early 
after trauma. The doses and route of ad-
ministration of these components of the 
diet are constantly reviewed, with a focus 
on observing the joint action of copper 
and zinc in biological processes, a mutual 
antagonism relationship, understanding 
the effects of supplementation and risks, 
and the interaction between other nu-
trients offered.  6,7,8,9

Studies and advances in treatment 
methods for faster recovery from in-
juries, better aesthetic and functional 
results, require that there is a constant 

update on the management of burn 
patients. 10,11

Quantitative assessment of food con-
sumption using data from dietary surveys 
is an indirect method for observing an 
individual's nutritional intake. Althou-
gh it does not provide a health diagnosis 
in isolation, evaluations of this nature 
are important for the elaboration and 
evaluation of dietary and supplementa-
tion plans, the development of strategies 
with a greater chance of adherence on the 
part of the populations, and may indicate 
the probability of nutrient intake is ade-
quate to favor the maintenance or reco-
very of the health of a population. 12,13

Knowing that burn is an important 
depleting pathology, and considering the 
importance and evidence on specialized 
nutritional therapy for the prevention 
of clinical complications, and improving 
the prognosis of burned patients, the pre-
sent study seeks to assess the adequacy of 
food consumption of the elements co-
pper and zinc in burned patients.

METHOD

This is a prospective, descriptive, 
quantitative study, with an inclusion cri-
terion delimited in addressing subjects 
of both genders aged between 19 and 50 
years old, affected by burns of any origin, 
hospitalized in Plastic Surgery Units of a 
Nursing Center. Burn Treatment in For-
taleza, Ceará.

Pregnant and lactating patients, 
consuming enteral and parenteral diets, 
amputated and with cognitive impair-
ment were excluded for the purpose of 
this study.

The screening of subjects for the re-
search took place by consulting the oc-
cupational census and medical records 
of the Burns Treatment Center. For the 
identification, inclusion or exclusion of 
individuals, in this set of documents the 
variables age, sex, and cognitive deficit 
status were verified. After this stage, the 
approach of patients in bed was initiated, 
in which after presentation of the rese-
arch of the Free and Informed Consent 

Term and acceptance of the invitation for 
voluntary participation, a data collection 
form consisting of fields for identifica-
tion and history was applied. of the pa-
tient, history of trauma, and characteris-
tics of the diet consumed.

A 24-hour food record was applied 
on three non-consecutive days for each 
participant, and the portions ingested 
reported in a homemade measure were 
converted into grams according to the 
Table for Evaluation of Food Consump-
tion in Homemade Measures. 14 The gram 
quantity obtained was converted into 
nutrient values with the help of the Bra-
zilian Food Composition Table. 15 The 
copper and zinc consumption data were 
cut out, the simple arithmetic mean of 
the individual daily intake of the selected 
nutrients was calculated, and the average 
values obtained for copper and zinc were 
applied in a parametric method proposed 
by the Institute of Medicine (IOM), to 
calculate the probability of adequacy of 
the observed intake. 16

The proposed method consists of an 
equation, “D/DPd = (y-EAR)/DPnec + 
(Dpint/n)”, in which y is replaced by the 
simple individual arithmetic mean of n 
days of ingestion of the nutrients copper 
and zinc, being n corresponding to the 
three days of application of a food sur-
vey. 16 For estimated average requirement 
(EAR) for copper and zinc, IOM values 
were used 17, namely, 700ɥg of copper for 
both sexes, 6,8mg and 9,4mg of zinc for 
women and men respectively. The varian-
ce of the estimated average demand for 
copper and zinc (Vnec) pre-set was 10% 
according to IOM.16 Copper intraperso-
nal variance (Vint) values provided by 
IOM were used 16, the values being 0,6 
for women and 0,7 for men. For intra-
personal zinc variance, values provided 
by Marchioni were consulted 18, 5,35 
for women and 6,00 for men, obtained 
in a study carried out with the Brazilian 
population. Observing the coefficient of 
variation (CV%) values below 70% con-
sidered adequate by IOM16 for use in as-
sessing nutrient intake.

Following a methodological model, 
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the results of the equation were evaluated 
according to the Snedecor and Cochran 
table 19 adapted by IOM 16, for qualita-
tive classification of the adequacy of the 
observed intake, and the corresponding 
probability of correct conclusion.

The research was conducted by a nu-
trition scholar under the supervision of 
a nutritionist, from April to May 2017, 
in compliance with the biosafety and 
access rules of the Burns Treatment 
Center, and in accordance with Reso-
lution No. 466/2012 of National Heal-
th Council and complementary rules. 

Registered and approved by the CEP/
CONEP system with Presentation Cer-
tificate for Ethical Appreciation number 
60526116.9.0000.5047.

RESULT

The age group of males was 19 to 41 
years old, and females were 22 to 48 years 
old. Injury agents of the electrical type 
had a higher percentage of occurrence 
and were related to the classification of 
patients with multiple trauma. Howe-
ver, the sum of the harmful agents of the 

thermal type reached a higher percentage 
(61,90%) than the electrical type in the 
total population.

Although injuries in the domestic en-
vironment stood out in the total popu-
lation, accidents in the workplace were 
greater in men. It is also observed that 
the majority of men had a low level of 
education.

Assessing copper consumption (Tab-
le 2), the male gender had a higher po-
pulation concentration in the D/DPd> 
1.00 criterion range, which represents 
adequate intake with 85% probability of 

VARIABLES CLASSIFICATION GENDER
Men Women Total population

61,9% (n=13) 38,1% (n=8) 100% (n=21)
Age Average 31,31 (±7,8) 37,63 (±7,73) 33,71 (±8,36)

Education
Elementary level 92,31% 75% 85,71%

High School 7,69% 25% 14,29%

Burn type
Thermal 53,85% 75% 61,9%
Electric 46,15% 25% 38,1%

Injury classification

Third degree 53,85% 37,5% 47,62%
Second degree 23,08% 50% 33,33%

Multiple trauma 23,08% 0% 14,29%
Surgical wound dehiscence 0% 12,5% 4,76%

Etiological agent

Electricity 46,15% 25% 38,1%
Heated liquid 15,38% 50% 28,57%

Flammable liquid and explosion 23,08% 12,5% 19,05%
Open flame 15,38% 12,5% 14,29%

Occurrence environment
Domestic 46,15% 75% 57,14%

Labor 46,15% 25% 38,1%
Public 7,69% 0% 4,76%

Source: Prepared by the author.

TABLE 1 - Characterization of the patient and the trauma of burned individuals, aged 19 to 48 years, of both sexes, 
hospitalized in Fortaleza, Ceará, 2017.

GENDER
Men Women Total population

D/DPd Criterion Classification Probability of correct conclusion
>2,00 Adequate Intake 98% 15,38% 87,5% 42,86%
>1,65 Adequate Intake 95% 7,69% 0% 4,76%
>1,50 Adequate Intake 93% 15,38% 0% 9,52%

TABLE 2 - Probability of adequacy of copper consumption of burned patients aged 19 to 48 years, of both sexes, hospitalized 
in Fortaleza, Ceará, 2017.
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correct conclusion, while most individu-
als in the female gender was classified in 
the criterion D/DPd> 2,00, which re-
presents adequate intake with 98% pro-
bability of correct conclusion. It is also 
noteworthy in relation to women, the 
occurrence of 12,5% (n=1) of observed 
intake classified in 50% probability of 
correct conclusion on adequacy, related 
to copper consumption below the re-
commended dietary allowance (RDA) of 
this nutrient, however with consumption 
above the estimated average requirement 
(EAR). The analysis of the total popula-
tion showed that the criteria D/DPd > 
2,00 and > 1,00 group the highest per-
centages of individuals.

In relation to the assessment of zinc 
consumption (Table 3), the highest po-
pulation concentration was observed in 
the classification of criterion D/DPd> 

2.00, being for this criterion, 98% pro-
bability for correct conclusion on ade-
quate intake.

By consolidating the information 
contained in tables 2 and 3, where the 
quantitative and qualitative classification 
criteria and the distribution by gender 
and total population are exposed, it is 
possible to identify through the criteria 
D/DPd> 1,00 to> 2,00, the majority of 
individuals in qualitative adequacy classi-
fication, with corresponding probability 
greater than 85%, being at that level or 
above, the percentage of 85,71% of the 
total population regarding adequate con-
sumption related to copper and 90,47% 
of the total population for consumption 
suitable for zinc.

Based on table 4, the most important 
findings are related to the average in-
take of copper, 2,38 (± 0,69), and zinc, 

19,29 (± 3,55), of women classified in 
the age range. 98% probability of cor-
rect conclusion about adequate intake, 
while for men, the intake values classi-
fied in the range of 85% probability of 
adequacy for copper, corresponding to 
1,22mg (± 0,06), and 98% probability 
of adequacy for zinc, 22,54mg (± 4,37) 
of average intake.

No participating individual had con-
sumption averages below the estimated 
average requirement (EAR) or higher 
than the upper tolerable upper intake le-
vel (UL) of copper or zinc (Table 4). It 
is also noteworthy that the consumption 
of copper and zinc was above the recom-
mended dietary allowance (RDA) in all 
males, and in women, with only one ex-
ception regarding the consumption of 
copper below the recommended dietary 
allowance (RDA). 17

>1,00 Adequate Intake 85% 46,15% 0% 28,57%
>0,50 Adequate Intake 70% 15,38% 0% 9,52%
>0,00 Adequate Intake 50% 0% 12,5% 4,76%

Source: Adapted from Snedecor and Cochran 19.

GENDER
Men Women Total population

D/DPd Criterion Classification Probability of correct conclusion
>2,00 Adequate Intake 98% 92,31% 62,5% 80,95%
>1,50 Adequate Intake 93% 0% 12,5% 4,76%
>1,00 Adequate Intake 85% 0% 12,5% 4,76%
>0,50 Adequate Intake 70% 7,69% 12,5% 9,52%

Source: Adapted from Snedecor and Cochran 19.

TABLE 3 - Probability of adequacy of zinc consumption of burned patients aged 19 to 48 years, of both sexes, hospitalized in 
Fortaleza, Ceará, 2017.

PROBABILITY OF ADEQUACY BY GENDER AND NUTRIENT
Women Men

50% 70% 85% 95% 98% 70% 85% 93% 95% 98%
N=1 N=1 N=0 N=0 N=6 N=2 N=6 N=2 N=1 N=2

Copper (mg) 0,86 1,54  0 0 2,38 (±0,69) 1,00 (±0,4) 1,22 (±0,06) 1,32 (±0,01) 1,43 1,88 (±0,04)
N=0 N=1 N=1 N=1 N=5 N=1 N=0 N=0 N=0 N=12

Zinc (mg) 0 9,91 11,31 13,51 19,29 (±3,55) 12,84 0 0 0 22,54 (±4,37)
Source: Adapted from Snedecor and Cochran 19.

TABLE 4 – Average values of copper and zinc intake according to the level of probability of adequacy in burned patients 
according to gender, 2017.
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DISCUSSION

The predominant characteristics of pa-
tients and trauma observed in this study 
regarding the prevalence of third-degree 
burns, thermal etiologic agent and the 
male sex as the largest portion of burn vic-
tims, present values similar to those obser-
ved in other publications. 3,20

The low level of education identified in 
the total population is observed in other 
studies of the burned population. This 
factor raises the question of how this cha-
racteristic can condition or determine the 
type of bond, whether formal or informal 
work to which the individual is inserted, 
the perception of the use and availability 
of adequate equipment in risk environ-
ments for burns, and exposure to preca-
rious social and work conditions, factors 
referenced in relation to occupational 
traumas. 21,22,23

Although injuries in the total popu-
lation stood out in the total population, 
injuries in the workplace were significant 
in males. According to the Labor Health 
and Safety Observatory of the Public Mi-
nistry of Labor, between 2012 and 2018, 
119.046 occupational accidents and more 
than 309 deaths in the workplace related 
to burns, scalding and chemical burns 
were reported. 24

The recommendations for zinc intake 
for the burned population indicated in 
the literature can reach values of up to 
50mg and 4mg for copper daily, values 
considered safe and that promoted an in-
crease in immune cells and a reduction in 
inflammatory mediators. 25,26,27 These con-

sumption values were not observed in the 
sample of the present study.

A survey on food consumption of 25 
burned patients hospitalized in the Nor-
thern region of Brazil, identified an ave-
rage daily consumption of zinc of 30,20 
mg. The consumption of these nutrients 
was classified as below the recommended 
according to the references used in pro-
duction. 28 The divergence of conclusions 
in relation to the present study is due to 
the use of different methodological paths.

In the case of the present study, whi-
ch found lower values of copper and zinc 
food consumption, the variation between 

the surveys may be related to the characte-
ristics of the eating habits of populations 
in different regions. 29

In a study that compared the consump-
tion of copper, zinc and other micronu-
trients to the recommended dietary intake 
(RDA), it was found that 52,5% and 12,5% 
of the individuals had an inadequate con-
sumption of zinc and copper. Positive re-
sults were observed in wound healing in 
patients with adequate consumption of 
vitamins A and E and Zinc, lesser notifi-
cation of infections among patients with 
adequate amounts of vitamins A and C and 
Zinc, but similar results were not observed 
in patients with adequacy of vitamin E, co-
pper and selenium consumption. 30

In general, the proper administration 
of trace elements in the management of 
burn patients is recognized as a therapeu-
tic resource with positive clinical effects, 
however, further research is still necessary 
in order to determine safe reference values 
for ingestion of trace elements in burns in 
different life cycles. 31,32,33

CONCLUSION

It was possible to identify a high pre-
valence of probability of adequacy of the 
observed intake. However, it is suggested 
that the values obtained through the as-
sessment of the probability of adequacy 
performed, be associated with other pre-
dictive methods for assessing individuals 
and populations, mainly for use in clini-
cal practice, where individualized asses-
sment is imperative for diagnoses and 
treatments.  
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