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ARTICLE INFO SUMMARY

Article history: Background & aims: Patients in the intensive care unit are experiencing an increased malnutrition risk.

Received 9 July 2018 The NUTrition Risk in the Critically ill score (NUTRIC) is a validated tool for the identification of patients

Accepted 5 December 2018 that will benefit the most, from nutritional intervention. The aim of the study was twofold, including: 1)
to translate and adapt the NUTRIC score in the Greek language for more efficient and comprehensive use

Keywords: among clinicians, and 2) to assess its prognostic performance in a pilot sample.

2/1alnuqition Methods: The translation process followed standardized steps: 1) initial translation, 2) synthesis of
creening

NUTRIC different translations, 3) back —translation to the English language, 4) revision and cultural adaptation of
Icu the instrument by an expert committee. A pilot application study was conducted on 80 critically ill
patients from three ICUs in Greek hospitals. The NUTRIC score was calculated using the final translated

Translation -
Greek version.
Mortality Results: The translated score was considered easy to use, fast and comprehensive. No specific corrections
Nutritional support were suggested by the expert committee. According to the translated version of the score 56% of the
screened patients were classified as of high nutritional risk (score between 5 and 9). Compared to the low
— NUTRIC patients, high — NUTRIC patients were older (56.4 + 16.4 vs. 68.7 + 12.7 yrs, p < 0.001), had
increased APACHE (13.8 + 6.5 vs. 23.8 + 6.5, p < 0.001) and SOFA scores (4.7 + 3.1 vs. 10.4 + 3.1, p < 0.001)
and demonstrated more comorbidities. Elevated 28 —day mortality was observed among high —NUTRIC
patients compared to the low — NUTRIC ones (6 vs. 18 patients, p < 0.05).
Conclusions: The Greek version of the NUTRIC score is ready for use among health care professionals
employed in intensive care units in Greek speaking countries, aiming to discriminate critically ill patients
benefiting from enhanced nutritional support.
© 2018 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction
Hospital malnutrition is a universal problem, increasing com-
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and the population under examination [3]. Nutritional risk
screening is important to identify patients most likely to benefit
from nutritional therapy (NT) and a more detailed nutritional
assessment may be able to assure the optimization of NT and thus
maximize the potential benefits to the patient [4], reduce the
number of potential complications and minimize the length of stay
(LoS) [5].

Several scoring systems have been proposed for allocating
critically ill patients who would benefit from NT, including the
Nutrition Risk Screening —2002 (NRS —2002) [6], the NUTRIC score
(The Nutrition Risk in the Critically ill) [7] and most recently, the
Patient —And Nutrition —Derived Outcome Risk Assessment Score
(PANDORA) which has not yet been validated in the ICU setting [8].
The selection of a practical, simplified, easy to use, and validated
tool in the population of interest is of high importance [9]. Such
tools allow nutrition screening to become an integral part of
routine clinical practice, without imposing extra workload on the
hospital staff. However, according to the literature, the reported
screening frequency does not agree with the recommendations [10]
and a high number of errors have been reported when such a
procedure is audited [11,12].

Greece demonstrates a high prevalence of hospital malnutrition
[13,14] and the attributable increase in costs per ICU patient due to
malnutrition is, on average, 573.18€/day [15]. As effective nutri-
tional screening in the ICU setting would inevitably ameliorate
these outcomes, the aim of the present study was to translate and
adapt the NUTRIC score, the only validated and suitable tool for ICU
nutritional risk screening, to the Greek language, for a more effi-
cient and comprehensive use among carers of the critically ill.

2. Materials and methods
2.1. Translation of the NUTRIC questionnaire

The translation of the NUTRIC scoring questionnaire to the
Greek language was performed according to the Beaton et al., 2000
method [16] and the World Health Organization (WHO) guidelines
[17]. The step —by —step procedure followed during the translation
process is presented in Fig. 1.

The first step involved a forward translation from the English
[7], to the Greek language. Two independent bilingual and certified
translators, both Greek native speakers, were recruited for this
stage. The first was an experienced nutritionist —dietitian, with full
knowledge of the questionnaire's scope, its use and the study's
purpose. The second translator was not a health professional and as
such, was unaware of the study's purpose and the questionnaire's
scope. She was recruited only because of the excellent due to his
command of both languages. Each translator composed an indi-
vidual version of the questionnaire in the Greek language, named,
GT1 and GT2, respectively. Disagreements by these reviewers were
resolved in the next step, where the two translators with their
translated versions (GT1 and GT2) cooperated with a researcher
(MC) in synthesizing a unanimous translation (GT12).

The third step involved the recruitment of another couple of
bilingual translators, with English as their native language. Un-
aware of the study's aim and the questionnaire's use, each one was
asked to translate back to the English language the GT12 version of
the questionnaire. Two versions were compiled, one by each
translator, ET1 and ET2. The aim of this step was to identify dif-
ferences and similarities from the original version of the NUTRIC
questionnaire suggested by Heyland and associates [7].

In the fourth step, the pre —final version of the questionnaire
was created. A committee was formed, consisting of two profes-
sional translators, three nutritionists, and two graduated re-
searchers in the field of research methodology and all four

Fig. 1. The stages of translation and adaptation of the NUTRIC Score to the Greek
language.

translators used in the previous steps. Having studied all versions
(GT1, GT2, GT12, ET1 and ET2) and the corresponding reports of
individual translators explaining the rationale for the decisions
made in earlier stages of the process, the pre —final version of the
questionnaire was established (PFT), with the unanimous approval
of the committee. Each question was evaluated according to the
viewpoints of all professionals, mainly taking into account the
idiomatic, semantic, contextual and cultural idioms of the Greek
and English languages. It should be noted that throughout the
process translators avoided the use of any jargon, including tech-
nical terms not —easily understood, colloquialism, idioms and
vernacular terms, according to the WHO guidelines [17].

During the final stage, all reports and forms of the translation
and adaptation processes were submitted to the main author of the
original NUTRIC instrument (DKH) [7], for approval. Once approval
was granted, a pilot study was performed.

2.2. Sample

The sample involved data from 80 adult ICU patients. The study
was approved by the Aristotle University Ethics Committee.
Recruitment took place in the ICUs of three hospitals, two Univer-
sity hospitals (“AHEPA” and “Hippokration” situated in Thessalo-
niki) and one General Hospital (“Achilopoulio” in Volos) during
2017. ICU patients were enrolled in the absence of the following
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exclusion criteria included: 1) Planning to undergo surgery, 2) Be-
ing expected to remain in the ICU for less than 24 h, and 3) ICU
admission due to drugs overdose. Characteristics of the patients,
including age, sex, length of stay (LoS) in the hospital prior to ICU
admission and ICU LoS (LICU), duration of mechanic ventilation
enteral and parenteral nutrition (EN and PN), were recorded for all.
Patients’ body weight and height was measured on admission, and
Body Mass Index (BMI) was calculated. For patients who were not
able to stand height was calculated from knee height. Additionally,
diagnosis at ICU admission and the number of comorbidities were
also recorded according to the International Classification of Dis-
eases (ICD —11) and classified into eight domains, as suggested by
Rosa et al., 2016 [18]: cardiovascular/vascular, endocrine, respira-
tory, gastrointestinal, neurologic, malignancies, infectious and
renal comorbidities.

Three clinical nutritionists —dietitians were recruited for the
pilot calculation of the NUTRIC score with the use of the final
translated version. Age, Acute Physiology and Chronic Health
Evaluation (APACHE) II [19], Sequential Organ Failure Assessment
(SOFA) scores [20], the number of comorbidities, and days from
hospital admission until ICU admission were recorded by the
three dietitians [7]. As interleukin 6 (IL —6) levels were not
assessed [21] in any of the participating sites, the nutritional risk
of each patient was classified as low when NUTRIC score was <4,
and high when NUTRIC score ranged between 5 and 9. Patients
were followed for a total of 28 days since ICU admission and
mortality was noted.

2.3. Statistical analyses

Statistical analysis was performed using PASW Statistics 21.0
(IBM® SPSS® Inc., Hong Kong). Descriptive data are presented
either as means + standard deviations (SD), as medians with
their respective inter —quartiles (Q25 —Q75) for continuous
variables, or as counts and percentages, when categorical vari-
ables were concerned. Normality of continuous variables was
assessed using the Kolmogorov—Smirnov test. Normally distrib-
uted continuous variables between NUTRIC categories were
compared with independent samples t —tests and not normally
distributed comparisons were performed with Kruskal—Wallis
tests. Chi—square tests were also applied to evaluate differences
between NUTRIC groups.

Given that the NUTRIC score is based on the calculation of
dichotomous variables, the Cronbach alpha (CA) was applied, to
evaluate the internal consistency of the instrument [22].

3. Results

All clinical nutritionists —dietitians who used the translated
NUTRIC tool provided positive feedback on its use. In further detail,
the score was considered easy to use, fast and comprehensive. The
modified version of NUTRIC tool, without the inclusion of Inter-
leucin — 6 (IL —6) seemed to be more easy to use, especially in cases
that this value was not available in the laboratory values of the
patients. No specific corrections were suggested by the experts and
the final tool is presented in Supplementary Fig. 1. The CA calcu-
lated for internal consistency was 0.58.

Table 1 describes baseline characteristics of the study popula-
tion and Table 2 describes differences in patient characteristics
according to NUTRIC score severity. High —NUTRIC patients were
older, with increased APACHE and SOFA scores and demonstrated a
greater number of comorbidities compared to low —NUTRIC pa-
tients. Additionally, increased mortality was observed among high
—NUTRIC patients compared to the ones of reduced nutritional risk.

Table 1

Baseline characteristics of the study population (N = 80).
Men/Women (n) 51/29
Age (years) 63.3 +15.6
Recruitment Hospital Hippokration/Achilopoulio/AHEPA (n) 31/19/30
BMI (kg/m?) 27.7 +5.2
APACHE II score 194 + 8.2
APACHE score <15/15—19/20-27/>28 (n) 18/24/29/9
SOFA score 79+42
SOFA score <6/6—9/>10 23/27/30
Sum of Comorbidities 21+1.7
Hospital LoS until ICU admission (days) 2.0 (0.5, 4.0)
ICU Lo$ (days) 7.0 (2.0, 16.5)
Mechanic Ventilation (days) 7.0 (1.0, 14.0)

APACHE: Acute Physiology and Chronic Health Evaluation; BMI: Body Mass Index;
ICU: Intensive Care Unit; LoS: Length of Stay; SOFA: Sequential Organ Failure
Assessment; Data are presented as counts (n), Mean + SD or Median (25th, 75th
inter-quartiles).

4. Discussion

The present study aimed to translate the NUTRIC score to the
Greek language, in order to provide a comprehensive version of the
tool to Greek speaking physicians and incorporate nutritional
screening in the ICU setting in Greece. Additionally, it aimed in
applying the translated tool in the Greek ICU setting.

Translation and adaptation of instruments to different lan-
guages and countries is a complex procedure of pivotal importance
that is needed to enable comparisons between —country settings
[16] and consists of a major step in cross —cultural research [23]. In
this context, and because of its clinical significance, the NUTRIC
score has been used in a variety of different nations, including the
Netherlands [24], India [25], Singapore [26] and many more.
Greece, on the other hand, is a country with inherent language
barriers in the use of health instruments and with very few
translations being carried out.

Although no golden standard has been identified for the trans-
lation and adaptation of health measures [23], the WHO guidelines
(WHO, 2013) adapted herein may have advantages against other
suggested processes. The Greek translation of the tool demon-
strated a fair reliability, identical to that of the Portuguese trans-
lation [18], but lower compared to that presented by Mendes and
associates [27]. According to Beck et al., [28], the success of an in-
strument's translation is multifactorial, depending on the expertise
of translators, cultural knowledge and linguistic competence, as
well as by their understanding of the objectives and intents of the
instrument. In this context, our team of translators exhibited sup-
plementary skills including familiarity with the local culture,
knowledge of the field of nutrition, as well as increased expertise
with the methodology and translation process, as recommended
[23,29].

Among the limitations of the study is that our sample was un-
derpowered to explore the interaction between NUTRIC score,
mortality and provision of nutrition. Furthermore, despite the fact
that patients with higher NUTRIC score exhibited higher mortality,
a cause may be the higher APACHE score that these patients also
exhibited, and not necessarily the increased malnutrition risk.

The present translation of the NUTRIC score aimed in intro-
ducing malnutrition screening in the Greek ICU. Having a short,
valid and comprehensive tool available is a step towards developing
institutional culture for NS inside the ICUs of Greek hospitals [9].
Additionally, the use of ICU specific tools facilitates nutritional
screening and allocation of all critically ill patients and enables the
incorporation of NS into routine care checklists and processes [9].
Unfortunately, despite the evidence —based data, for the majority of
ICU specialists, nutrition is not necessarily of pivotal therapeutic
priority [30]. This is why, efforts should be construed towards
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Table 2
Characteristics of the sample according to NUTRIC score severity.
Low-NUTRIC patients (n = 35) High-NUTRIC patients (n = 45) Significance

Men/Women (n) 21/14 30/15 NS
Age (years) 56.4 + 16.4 68.7 + 12.7 0.001
BMI (kg/m?2) 27.7 5.0 27.7 +54 NS
APACHE II score 13.8 + 6.5 238 +6.5 0.001
SOFA score 47 +3.1 104 + 3.1 0.001
Sum of Comorbidities 1.5+14 26+1.6 0.002
Hospital LoS until ICU admission (days) 1.0 (0.0, 3.0) 2.0 (1.0,5.0) NS
ICU LoS (days) 4.0(2.0,19.0) 9.0 (5.0, 16.0) NS
Mechanic Ventilation (days) 4.0 (1.0, 17.0) 9.0 (3.0, 14.0) NS
EN feeding duration (days) 1.0 (0.0., 12.0) 4.0 (0.0, 13.0) NS
PN feeding duration (days) 0.0 (0.0, 2.0) 0.0 (0.0, 5.0) NS
EN + PN feeding duration (days) 0.0 (0.0, 0.0) 0.0 (0.0, 2.0) NS
Total ICU feeding duration (days) 2.0 (0.0, 14.0) 8.0 (3.0, 13.0) NS
Mortality on the 28th day (n) 6 18 0.027

APACHE: Acute Physiology and Chronic Health Evaluation; BMI: Body Mass Index; EN: Enteral Nutrition; ICU: Intensive Care Unit; LoS: Length of Stay; NS: Not Significant; ON:
Parenteral Nutrition; SOFA: Sequential Organ Failure Assessment; Data are presented as counts (n), Mean + SD or Median (25th, 75th inter-quartiles).

including nutritional status and assessment in the essential attri-
butes of medical assessment, monitoring, and care plans [9].

The Greek version of the NUTRIC score, an easy, valid and fast
tool used to discriminate critically ill patients who may benefit
from enhanced NS, is primed for use among ICU personnel in
Greece and Cyprus. We hope that the availability of the instrument
will enhance the rate of nutritional assessment in the ICU, improve
on patients’ outcomes and reduce patient —related costs.

Statement of authorship

MC and MGG wrote the manuscript. Additionally, ZP, IG, MP
acquired the data, while ID and EB performed the statistical ana-
lyses. MC and LP conceived the study. LP, TL, AK, LP helped at the
stage of the translation as well as finalizing the protocol. MC su-
pervised all procedures and designed the study and DKH helped
during the revision of the drafts. All authors participated in the
interpretation of data, revision of the manuscript for important
intellectual content and agreed to be accountable for all aspects of
the work. The manuscript has been read and its submission has
been approved by all co —authors.

Conflict of interest

The authors declare that they have no conflicts of interest.
Funding sources

The authors received no funding for this work.
Acknowledgments

We are indebted to the patients who participated in our study,
as well as to all ICU personnel.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.clnesp.2018.12.003.

References

[1] Curtis L], Bernier P, Jeejeebhoy K, Allard ], Duerksen D, Gramlich L, et al. Costs
of hospital malnutrition. Clin Nutr 2017;36(5):1391—6.

[2] Moran Lopez JM, Enciso Izquierdo FJ, Luengo Perez LM, Beneitez Moralejo B,
Piedra Leon M, de Luis DA, et al. Financial impact of disease-related

malnutrition at the San Pedro de Alcantara hospital. Estimated cost savings
associated to a specialized nutritional survey. Endocrinol Diabetes Nutr
2017;64(8):446—50.

[3] Lew CCH, Yandell R, Fraser RJL, Chua AP, Chong MFF, Miller M. Association
between malnutrition and clinical outcomes in the intensive care unit: a
systematic review [formula: see text]. JPEN ] Parenter Enteral Nutr
2017;41(5):744—58.

[4] Patel C, Omer E, Diamond SJ, McClave SA. Can nutritional assessment tools
predict response to nutritional therapy? Curr Gastroenterol Rep 2016;18(4):
15.

[5] Arabi YM, Casaer MP, Chapman M, Heyland DK, Ichai C, Marik PE, et al. The

intensive care medicine research agenda in nutrition and metabolism.

Intensive Care Med 2017;43(9):1239—56.

Kondrup J, Rasmussen HH, Hamberg O, Stanga Z. Nutritional risk screening

(NRS 2002): a new method based on an analysis of controlled clinical trials.

Clin Nutr 2003;22(3):321-36.

Heyland DK, Dhaliwal R, Jiang X, Day AG. Identifying critically ill patients who

benefit the most from nutrition therapy: the development and initial vali-

dation of a novel risk assessment tool. Crit Care 2011;15(6):R268.

Hiesmayr M, Frantal S, Schindler K, Themessl-Huber M, Mouhieddine M,

Schuh C, et al. The patient- and nutrition-derived outcome risk assessment

score (PANDORA): development of a simple predictive risk score for 30-day

in-hospital mortality based on demographics, clinical observation, and
nutrition. PLoS One 2015;10(5):e0127316.

Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang G, Ziegler TR.

Critical role of nutrition in improving quality of care: an interdisciplinary call

to action to address adult hospital malnutrition. ] Acad Nutr Diet 2013;113(9):

1219-37.

[10] Voyce (J, Seager HE. Incidence and frequency of screening for nutritional risk
in hospital inpatients in East Cheshire NHS Trust. ] Hum Nutr Diet 2009;22(3).
273-273.

[11] Burden ST, Brierley ER. Evaluation of adherence to a nutrition-screening
programme over a 5-year period. Eur ] Clin Nutr 2014;68(7):847—52.

[12] Lim SL, Ng SC, Lye ], Loke WC, Ferguson M, Daniels L. Improving the perfor-
mance of nutrition screening through a series of quality improvement ini-
tiatives. Jt Comm ] Qual Patient Saf 2014;40(4):178—86.

[13] Doundoulakis I, Poulia KA, Antza C, Bouras E, Kasapidou E, Klek S, et al.
Screening for malnutrition among people accessing health services at Greek
public hospitals: Results from an observational multicenter study. JPEN ]
Parenter Enteral Nutr 2017. 1:148607117722748.

[14] Poulia KA, Baschali A, Karagiannis D, Bouras E, Chourdakis M. Malnutrition
risk in Greek hospitals - Results from a multicenter study. Clin Nutr ESPEN
2016;13:e71.

[15] Karabatsou D, Tsironi M, Tsigou E, Boutzouka E, Katsoulas T, Baltopoulos G.
Variable cost of ICU care, a micro-costing analysis. Intensive Crit Care Nurs
2016;35:66—73.

[16] Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976)
2000;25(24):3186—-91.

[17] W.H.O.. Process of translation and adaptation of instruments. 2013. Available
from: http://www.who.int/substance_abuse/research_tools/translation/en/.

[18] Rosa M, Heyland DK, Fernandes D, Rabito EI, Oliveira ML, Marcadenti A.
Translation and adaptation of the NUTRIC Score to identify critically ill pa-
tients who benefit the most from nutrition therapy. Clin Nutr ESPEN 2016;14:
31-6.

[19] Knaus WA, Draper EA, Wagner DP, Zimmerman JE. Apache II: a severity of
disease classification system. Crit Care Med 1985;13(10):818—29.

[20] Moreno R, Vincent JL, Matos R, Mendonca A, Cantraine F, Thijs L, et al. The use
of maximum SOFA score to quantify organ dysfunction/failure in intensive

(6

(7

8

[9


https://doi.org/10.1016/j.clnesp.2018.12.003
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref1
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref1
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref1
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref2
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref3
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref3
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref3
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref3
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref3
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref4
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref4
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref4
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref5
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref5
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref5
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref5
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref6
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref6
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref6
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref6
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref7
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref7
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref7
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref8
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref8
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref8
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref8
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref8
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref9
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref9
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref9
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref9
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref9
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref10
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref10
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref10
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref11
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref11
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref11
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref12
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref12
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref12
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref12
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref13
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref13
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref13
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref13
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref14
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref14
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref14
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref15
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref15
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref15
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref15
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref16
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref16
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref16
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref16
http://www.who.int/substance_abuse/research_tools/translation/en/
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref18
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref18
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref18
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref18
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref18
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref19
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref19
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref19
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref20
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref20

76

[21]

[22]

[23]

[24]

[25]

M. Chourdakis et al. / Clinical Nutrition ESPEN 29 (2019) 72—76

care. Results of a prospective, multicentre study. Working Group on Sepsis
related Problems of the ESICM. Intensive Care Med 1999;25(7):686—96.
Rahman A, Hasan RM, Agarwala R, Martin C, Day AG, Heyland DK. Identifying
critically-ill patients who will benefit most from nutritional therapy: further
validation of the “modified NUTRIC” nutritional risk assessment tool. Clin Nutr
2016;35(1):158—62.

Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychome-
trika 1951;16(3):297—-334.

Thammaiah S, Manchaiah V, Easwar V, Krishna R. Translation and adaptation
of five English language self-report health measures to south Indian Kannada
language. Audiol Res 2016;6(1):153.

de Vries MC, Koekkoek WK, Opdam MH, van Blokland D, van Zanten AR.
Nutritional assessment of critically ill patients: validation of the modified
NUTRIC score. Eur J Clin Nutr 2018;72(3):428—35.

Kalaiselvan MS, Renuka MK, Arunkumar AS. Use of nutrition risk in critically
ill (NUTRIC) score to assess nutritional risk in mechanically ventilated

[26]

[27]

(28]
[29]

[30]

patients: a prospective observational
2017;21(5):253—6.

Mukhopadhyay A, Henry ], Ong V, Leong CS, Teh AL, van Dam RM, et al. As-
sociation of modified NUTRIC score with 28-day mortality in critically ill pa-
tients. Clin Nutr 2017;36(4):1143—8.

Mendes R, Policarpo S, Fortuna P, Alves M, Virella D, Heyland DK, Nutritional
risk assessment and cultural validation of the modified NUTRIC score in
critically ill patients-A multicenter prospective cohort study. Nutritional risk
assessment and cultural validation of the modified NUTRIC score in critically
ill patients-A multicenter prospective cohort study. ] Crit Care 2017;37:249.

Beck CT, Bernal H, Froman RD. Methods to document semantic equivalence of
a translated scale. Res Nurs Health 2003;26(1):64—73.

Beauford EJ, Nagashima Y, Wu M-H. Using translated instruments in research,
vol. 6; 2011.

Singer P, Cohen ]. How could we make nutrition in the intensive care unit
simple? Rev Bras Ter Intensiva 2016;28(4):369—72.

study. Indian ] Crit Care Med


http://refhub.elsevier.com/S2405-4577(18)30386-3/sref20
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref20
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref20
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref21
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref21
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref21
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref21
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref21
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref22
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref22
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref22
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref23
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref23
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref23
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref24
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref24
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref24
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref24
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref25
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref25
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref25
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref25
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref25
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref26
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref26
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref26
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref26
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref27
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref27
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref27
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref27
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref27
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref28
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref28
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref28
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref29
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref29
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref30
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref30
http://refhub.elsevier.com/S2405-4577(18)30386-3/sref30

	Translation of the modified NUTRIC score and adaptation to the Greek ICU setting
	1. Introduction
	2. Materials and methods
	2.1. Translation of the NUTRIC questionnaire
	2.2. Sample
	2.3. Statistical analyses

	3. Results
	4. Discussion
	Statement of authorship
	Conflict of interest
	Funding sources
	Acknowledgments
	Appendix A. Supplementary data
	References


