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Abstract
In 2015, an European Society for the Parenteral and Enteral Nutrition malnutrition diagnosis consensus was published to
unify the definition and simplify the diagnostic procedure of malnutrition, in which 'nutritional risk', 'malnutrition risk' and
'at risk of malnutrition' were referred to several times, and 'at risk of malnutrition' was encouraged to be coded and
reimbursed in the International Classification of Diseases and diagnosis-related group system systems. However, there may
be some mistakes when using the concepts of different 'risk' mentioned above. In this study, we aimed to explain different
'risks' using the original concept by different screening tools to clarify the definition and provide a recommendation for
nutritional screening.

Introduction

In 2015, the European Society for the Parenteral and Enteral
Nutrition (ESPEN) published a consensus statement ('2015
Consensus' for short hereinafter) on the diagnostic criteria
for malnutrition (undernutrition) [1]. The '2015 Consensus'
was designed to provide simple and effective diagnostic
criteria for malnutrition, which was independent of disease
or inflammation. The consensus aimed to unify the defini-
tion of 'malnutrition', which in principle, is a laudable effort
to unify professional understanding.

The concepts of 'nutritional risk', 'malnutrition risk', and
'at risk of malnutrition' had been described several times in
the '2015 Consensus' and are considered to have the same
meaning. The term 'at risk of malnutrition' was recom-
mended to be coded and supported by the International

Classification of Diseases (ICD) and diagnosis-related
group system (DRGs) systems. This is a crucial pre-
requisite for the implementation of nutritional and meta-
bolic care in clinical practice and in the community.

However, the understanding and application of the con-
cept of 'risk' in the 2015 consensus is still confusing. The
notion is derived from three different screening or assess-
ment tools with different meanings, which make it difficult
to appreciate its meaning. In this article, we analysed and
interpreted different risks from different tools to clarify the
relevant concepts, correctly apply the definitions and guide
the clinical practice reasonably and normatively. In addi-
tion, a screening tool is recommended based on the most
recent evidence.

Nutritional screening tools and relative
diagnoses

Screening should lead to nutrition care [2]. Nutritional
screening is the first step of the nutritional support therapy
route consisting of 'nutritional screening', 'nutritional
assessment', and 'nutritional intervention', which have been
recommended by the 2003 ESPEN Guidelines, the 2008
Chinese Society for Parenteral and Enteral Nutrition
(CSPEN) Guidelines, and the 2011 American Society for
Parenteral and Enteral Nutrition (ASPEN) guidelines [3].

Practical nutritional screening tools should be easy to
use, with a wide range of application, evidence-based and

* Jingyong Xu
xujingyong@bjhmoh.cn

* Zhuming Jiang
daivd8336@163.com

1 Department of General Surgery, Beijing Hospital, National Center
of Gerontology, No.1 Dahua Road, Dongdan, Beijing 100730,
China

2 Department of General Surgery, Peking Union Medical College
Hospital, No.1 Shuaifuyuan, Dongcheng District, Beijing 100730,
China

12
34

56
78

90
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41430-018-0120-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41430-018-0120-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41430-018-0120-3&domain=pdf
mailto:xujingyong@bjhmoh.cn
mailto:daivd8336@163.com


www.manaraa.com

validated by clinical studies. Implementation of the tool
could be completed by health care workers and dieticians.

There were 32 nutritional screening tools for hospitalised
patients published in 1982–2007 [4]. A survey in
2010 showed that 67% medical institutions in Europe
applied nutritional screening tools, among which >50%
used the locally made screening tools, which differed from
each other and lacked clinical evidence and validation.
Nutritional risk screening 2002 (NRS 2002) was the second
most commonly used tool, but it was used in only 20%
institutions [5]. Improper selection of screening tools is a
common problem in clinical practice. Although there is
currently no 'gold standard' screening tool, NRS 2002 is the
preferred tool and is evidence-based.

Three screening tools were recommended by the ESPEN
guidelines in 2009, NRS 2002 for inpatients, mini nutrition
assessment–short form (MNA-SF) for the elderly, and
malnutrition universal screening tool (MUST; malnutrition
universal screening tool) for the community. According to
different items of the three tools, we may obtain different
diagnoses (Table 1).

NRS 2002

NRS 2002 was created by Professor Jens Kondrup and four
other professors from the Danish Society of Parenteral and
Enteral Nutrition, published in 1999 and was first imple-
mented in Denmark [6]. The creation was based on 12 stu-
dies (10 randomised controlled studies and 2 non-
randomised controlled studies). At that time, it only inclu-
ded two parts, including the nutritional status score and
disease severity score with the highest score of 6. Next, an
ESPEN working group led by Professor Kondrup used 10
research papers (nine randomised controlled studies, one
observational study) as the 'benchmark' to validate the tool,

and added the age-adjusted score (1 score if age >70). The
highest total score increased to 7. Next, a retrospective
validation study of 128 randomised controlled trials was
performed to analyse the correlation between the tool and
clinical outcomes. It was confirmed that nutritional support
could improve the clinical outcomes of the patients who
were at nutritional risk. Next, the tool was officially pub-
lished at the ESPEN Annual Conference in Munich, Ger-
many, and published in Clinical Nutrition in 2003 [2].

The tool was recommended by ESPEN as a screening
tool for non-emergency hospitalised adult patients. It
consisted of three parts: impaired nutritional status score,
disease severity score and age score. The nutritional
status score can be determined using the body mass index
(BMI), changes in body weight and food intake. These
items are also contained in other screening tools in addition
to the criteria of '2015 Consensus'. When the score of
impaired nutritional status reaches three points, we can not
only confirm the 'nutritional risk' but also reach the diag-
nosis of 'malnutrition', and thus, nutritional support is
required.

For inpatients, the severity of disease is another impor-
tant factor affecting the nutritional status. The score of
disease severity is equivalent to the increased requirement
and consists of three prototypes. For example, two scores
indicate a patient who is confined to bed owing to illness,
e.g., following major abdominal surgery. Protein require-
ment is substantially increased but can be covered, although
artificial feeding is required in many cases. Three scores
indicate a patient in intensive care with assisted ventilation.
Protein requirement is increased and cannot be covered
even by artificial feeding. Protein breakdown and nitrogen
loss can be significantly attenuated.

The age factor is a unique component of this screening
tool and takes into account the pathophysiological

Table 1 Main items of different screening tools recommended by ESPEN

Tool Items Conclusion

NRS 2002 1. Nutritional impairment score (containing food intake decline, involuntary weight loss and
BMI)

≥ 3 score: at nutritional risk

2. Disease severity score (~increased nutritional requirement caused by disease) < 3 score: no nutritional risk

3. Age (70 years old)

MNA-SF 1. Food intake decline 12–14 points: normal nutritional
status

2. Involuntary weight loss 8–11 points: at risk of malnutrition

3. Mobility 0–7 points: malnutrition

4. Psychological or acute condition

5. Neuropsychological problems

6. BMI or calf circumference

MUST 1. BMI 0 score: low risk of malnutrition

2. Unplanned weight loss 1 score: medium risk of malnutrition

3. Acute disease effect ≥ 2 score: high risk of malnutrition
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characteristics of elderly patients. When the total score
equals or surpasses 3, the patient has nutritional risk, and a
nutritional support strategy should be developed, including
nutritional assessment and intervention.

In December 2004, after the establishment of CSPEN,
the 'Nutritional Risk–Undernutrition—Support–Outcomes
—Cost/Effectiveness (NUSOC) Collaborative Group'
was founded. The group has been working with Denmark
and the United States to carry out clinical studies to validate
NRS 2002 prospectively in Chinese people. Until recently,
~ 50,000 cases from > 30 centres and 20 cities all
over China were included in the database, and several
high evidence articles have been published [7–9] and some
were cited by ASPEN guidelines [10]. These results sug-
gested that nutritional support could improve the clinical
outcomes of patients with nutritional risk. Its feasibility and
effectiveness were also proven in cancer patients, elderly
patients, community and nursing homes.

In 2012, Skipper et al. performed an analysis of 11
commonly used screening tools, and indicated that NRS
2002 was the best evidence-based tool with good validation
and reliability. It is the only screening tool, which achieved
the grade of level I based on the ADA’s Evidence Analysis
Library [11, 12]. In 2016, it was recommended by ASPEN
and the American Society of Critical Care as the first choice
of nutritional risk screening tools [10].

MNA-SF

Mini nutritional assessment (MNA) was created by Pro-
fessor Yves Guigoz, Switzerland in 1994 and was applied to
evaluate the elderly in the community and nursing homes
[13]. The tool consists of several items, such as human body
measurement and diet questionnaire. Because it has a dual
role of screening and assessment, the ASPEN guidelines
classified it as a nutrition assessment tool in 2011 [3]. The
aim is to diagnose undernutrition or to identify people who
are at risk of developing malnutrition.

MNA-SF is a short table based on MNA and it is a
screening tool [14]. It consists of six questions as shown in
Table 1 and different scores indicate different diagnoses:
normal nutritional status (1–14 points), at risk of malnutri-
tion (8–11 points) and malnutrition (0–7 points).

Judging from the level of evidence and current published
validated papers, MNA and MNA-SF did not correlate well
with outcomes, such as mortality [15, 16] and complication
[17, 18]. Thus, it is not recommended to use MNA-SF as
the preferred screening tool [4]. Moreover, studies have
shown that the specificity of MNA-SF is poor, and by
applying the tool, there will be more patients who are
misdiagnosed as 'at risk of malnutrition', resulting in
unnecessary intervention [19, 20].

MUST

MUST is a screening tool created by the BAPEN Mal-
nutrition Consultation Group in 2003, which is currently
widely used in the United Kingdom and other countries
worldwide [21]. It can be used in adults in a hospital,
community and other healthcare institutions.

The tool includes three components: BMI, unplanned
weight loss and acute disease effect score (Table 1).
Through its five steps, it proceeds to different levels of
relevant diagnosis and makes recommendations for inter-
vention. The diagnosis of 'overall risk of malnutrition' is
graded as low, medium and high.

Compared to NRS 2002 and MNA-SF, both in the
general population and the elderly, its association with the
outcome is much lower [22, 23].

Precisely understanding the 'risk'

The result of NRS 2002 is 'nutritional risk', which refers to
the risk of the occurrence of adverse effects on clinical
outcomes owing to infaust nutrition related affairs (e.g.,
increased infectious complications and length of stay,
decreased quality of life and survival, etc.). The 'risk of
malnutrition' derived from the other two tools refers to 'the
possibility of developing malnutrition', which has no direct
connection with outcome. Therefore, from the definitions of
these three screening tools, we can conclude that the
emphasis of 'nutritional risk' is on the risk of having a bad
outcome and of the 'risk of malnutrition' to be or become
malnourished, which are completely different.

As early as 2003, ESPEN’s Nutritional Screening
Guidelines has indicated that the purpose of nutritional
screening was to discover potential nutritional factors,
leading to adverse clinical outcomes and whether nutritional
support can improve clinical outcomes [2]. This requires
that the screening tool should be evidence-based and has
been validated to verify a strong clinical significance.
Therefore, the NRS 2002 meets these requirements, but the
MNA-SF and MUST are not strongly validated and cannot
be recommended.

Distinguishing the deficiencies of the '2015
Consensus'

Misunderstanding of different 'risk'

First, in the '2015 Consensus', nutrition screening is treated
as the first step of the diagnosis of malnutrition. 'At risk' is a
prerequisite for the diagnosis of malnutrition. However,
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determination of the 'risk' does not take into account the
differences between screening tools and ignores the differ-
ent types of risk.

Second, should nutritional risk (NRS 2002) or mal-
nutrition be a prerequisite for nutritional support? Accord-
ing to current published evidence, people at 'nutritional risk'
(NRS 2002) need nutritional intervention, which may
improve their clinical outcome. At nutritional risk appears
to be the proper indication of nutrition support and has been
recommended by several guidelines. If we use the '2015
consensus' criteria, some of the patients at 'nutritional risk'
may not meet the diagnosis criteria of 'malnutrition',
potentially withholding further nutritional assessment and
eventual treatment, some of who may suffer from adverse
clinical outcome.

Therefore, the '2015 Consensus' criteria needs to further
clarify the definitions of different types of risk, identify
indications of nutritional support and requires further high-
quality validation.

incomplete criteria of malnutrition

After nutritional screening to determine 'risk', the added
items (BMI, weight loss and fat-free mass index) may be
performed to complete the diagnosis as the second step. By
comparing the criteria in '2015 consensus' and the recom-
mended screening tools, the items contained in the '2015

consensus' (BMI, weight loss) are only a part of the
screening tools (Table 2). A BMI and body weight loss
score of two points in MUST, and an impaired nutritional
status score of three points in NRS 2002 can directly lead to
a diagnosis of malnutrition. With MNA-SF, we can also
obtain a direct diagnosis of malnutrition (0–7 points). Thus,
the recommendations of the '2015 Consensus' appear pre-
mature, such that the diagnostic process of 'malnutrition'
using '2015 consensus' is only a part of the 'nutritional
screening' and 'nutrition assessment', and should not be
performed after confirming the 'risk'.

In addition, BMI and weight loss are only two of a
number of independent factors influencing nutrition status.
These screening tools also contain other nutritional-related
factors, such as the severity of disease and mobility, which
are lacking in the criteria of malnutrition in '2015 con-
sensus'. As early as 2012, the Consensus statement of the
Academy of Nutrition and Dietetics and ASPEN on adult
malnutrition (undernutrition) emphasised the role of the
inflammatory response in the incidence, progression and
resolution of malnutrition, and an aetiologically based
diagnostic nomenclature was recommended for routine
clinical practice [24]. In 2016, a comment written by a
group of senior ESPEN members suggested to rethink the
pathophysiology of malnutrition and provided a compre-
hensive definition of malnutrition as follows: 'a disordered
nutritional state resulting from a combination of

Table 2 Resemblance between 2015 consensus criteria and screening tools

Tool BMI (kg/m2) Weight loss

NRS 2002 Score 2= BMI 18.5–20.5 with impaired
general condition

Score 0=No weight loss

Score 3= BMI < 18.5 with impaired
general condition

1= >5% in 3 months

2= >5% in 2 months

3= >5% in 1 month or >15% in
3 months

MNA-SF Score 0= <19 Involuntary weight loss during the
last 3 months

1= 19–21 Score 0= >3 kg (6.6 pounds)

2= 21–23 1=Does not know

3= >23 2= 1–3 kg (2.2 and 6.6 pounds)

3=No weight loss

MUST Score 0= >20 ( > 30 obese) Unplanned weight loss in past
3–6 months

1= 18.5–20 Score 0= <5%

2= <18.5 1= 5–10%

2= >10%

2015 consensus
criteria

BMI < 18.5 10% indefinite of time

Or > 5% over the last 3 months
combined with

BMI < 20 kg/m2 if < 70 years of age

Or < 22 kg/m2 if 70 years of age
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inflammation and a negative nutrient balance, leading to
changes in 'body composition, function and outcome' [25].
Thus, we concluded that the criteria in the '2015 consensus'
are incomplete for diagnosing malnutrition.

Conclusion

The diagnostic criteria of the '2015 Consensus' has the
following problems: (1) the confusion of concepts of dif-
ferent types of risk; and (2) ignorance of other factors,
specifically the severity of disease and relative inflammation
in the diagnosis of malnutrition. Thus, more studies are
needed to validate the criteria.

Nutritional risk determined by NRS 2002 has a good
correlation with clinical outcome due to its retrospective
and prospective clinical validation. It has been recom-
mended by several guidelines and incorporated into the
National Essential Medicare and Reimbursement Formulary
of China as the only indication of nutrition support [26]. In
addition, we also recommend using 'nutritional risk' as a
standard term in the ICD System.

Acknowledgements We thank the member of [NUSOC multicenter
cooperative group] who did good work in this field and provided
evidence for this article.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Cederholm T, Bosaeus I, Barazoni R, Bauer J, Van Gossum A,
Klek S, et al. Diagnostic criteria for malnutrition: An ESPEN
Consensus Statement. Clin Nutr. 2015;34:335–40.

2. Kondrup J, Alison SP, Elia M, Vellas B, Plauth M. Educational
and Clinical Practice Committee, European Society of Parenteral
and Enteral Nutrition (ESPEN). ESPEN Guidelines for Nutrition
Screening 2002. Clin Nutr. 2003;2:415–21.

3. Mueler C, Compher C, Elen DM. American Society for Parenteral
and Enteral Nutrition (A.S.P.E.N.) Board of Directors. A.S.P.E.N.
clinical guidelines: Nutrition screening, assessment, and inter-
vention in adults. JPEN J Parenter Enter Nutr. 2011;35:16–24.

4. Van Bokhorst-de van der Schueren MA, Guaitoli PR, Jansma EP,
de Vet HC. Nutrition screening tools: does one size fit all? A
systematic review of screening tools for the hospital setting. Clin
Nutr. 2014;33:39–58.

5. Schindler K, Pernicka E, Laviano A, Howard P, Schütz T, Bauer
P, et al. How nutritional risk is assessed and managed in European
hospitals: a survey of 21, 007 patients findings from the 2007–8
cross-sectional nutrition Day survey. Clin Nutr. 2010;29:552–9.

6. Kondrup J, Rasmusen HH, Hamberg O, Stanga Z, Ad Hoc
ESPEN Working Group. Nutritional risk screening (NRS2002): a
new method based on an analysis of controlled clinical trials. Clin
Nutr. 2003;22:321–36.

7. Jie B, Jiang ZM, Nolan MT, Efron DT, Zhu SN, Yu K, et al.
Impact of nutritional support on clinical outcome in patients at
nutritional risk: a multicenter, prospective cohort study in Balti-
more and Beijing teaching hospitals. Nutrition. 2010;26:1088–93.

8. Jie B, Jiang ZM, Nolan MT, Zhu SN, Yu K, Kondrup J. Impact of
preoperative nutritional support on clinical outcome in abdominal
surgical patients at nutritional risk. Nutrition. 2012;28:1022–7.

9. Zhang H, Wang Y, Jiang ZM, Kondrup J, Fang H, Andrews M,
et al. The impact of nutrition support on clinical outcome and cost-
effectiveness analysis in patients at nutritional risk: a prospective
cohort study with propensity score matching. Nutrition.
2017;37:53–59.

10. McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson
DR, Braunschweig C, et al. Guidelines for the Provision and
Assessment of Nutrition Support Therapy in the Adult Critically
Ill Patient: Society of Critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral Nutrition (A.S.P.E.
N.). JPEN J Parenter Enter Nutr. 2016;40:159–211.

11. Skipper A, Ferguson M, Thompson K, Castellanos VH, Porcari J.
Nutrition screening tools: an analysis of the evidence. JPEN J
Parenter Enter Nutr. 2012;36:292–8.

12. American Dietetic Asociation. ADA evidence analysis manual
[OL]. EdIc. 2005. http://www.adaevidencelibrary.com/topic.cfm?
cat=1155&library=EAL. Accessed on 10 August 2016.

13. Guigoz Y, Vellas J, Garry P. Mini nutritional assessment: a
practical assessment tool for grading the nutritional state of elderly
patients. Facts Res Gerontol. 1994;4:15–59.

14. Rubenstein LZ, Harker JO, Salvà A, Guigoz Y, Vellas B.
Screening for undernutrition in geriatric practice: developing the
short□ form mini nutritional assessment (MNA-SF). J Gerontol A
Biol Sci Med Sci. 2001;56:458–64.

15. Sánchez Mu ozLA, Calvo Reyes MC, Majo Carbajo Y, Barbado-
Ajo J, Aragón De La Fuente MM, Artero-Ruiz EC, et al. Mini
nutritional assessment (MNA) as nutrition screening tool in
internal medicine. Advantages and disadvantages. Rev Clin Esp.
2010;210:429–37.

16. Vischer UM, Frangos E, Graf C, Gold G, Weiss L, Herrmann FR,
et al. The prognostic significance of malnutrition assessed by the
Mini Nutritional Assessment (MNA) in older hospitalized patients
with a heavy disease burden. Clin Nutr. 2012;31:13–17.

17. Putwatana P, Reodecha P, Sirapongam Y, Lertsithichai P, Sum-
boonnanonda K. Nutrition screening tools and the prediction of
postoperative infectious and wound complications: comparison of
methods in presence of risk adjustment. Nutrition. 2005;21:691–7.

18. Donini LM, Savina C, Rosano A, De Felice MR, Tassi L, De
Bernardini L, et al. MNA predictive value in the follow-up of
geriatric patients. J Nutr Health Aging. 2003;7:282–93.

19. Ranhof AH, Gjen AU, Mowé M. Screening for malnutrition in
elderly acute medical patients: the usefulness of MNA-SF. J Nutr
Health Aging. 2005;9:21–25.

20. Nelemat F, Merjets J, Kruizenga H, van Ballegooijen H, van
Bokhorst-de van der Schueren M. Comparison of five malnutrition
screening tools in one hospital inpatient sample. J Clin Nurs.
2001;20:2144–52.

21. Elia M. The ‘MUST’ report. In: BAPEN, editor. Nutritional
screening of adults: a multidisciplinary responsibility 2003.

22. Raslan M, Gonzalez MC, Dias MC, Nascimento M, Castro M,
Marques P, et al. Comparison of nutritional risk screening tools
for predicting clinical outcomes in hospitalized patients. Nutrition.
2010;26:721–6.

23. Henderson S, More N, Le E, Witham MD. Do the malnutrition
universal screening tool (MUST) and Birmingham nutrition risk
(BNR) score predict mortality in older hospitalized patients? BMC
Geriatr. 2008;8:26.

24. White JV, Guenter P, Jensen G, Malone A, Schofield M, Acad-
emy of Nutrition and Dietetics Malnutrition Work Group; A.S.P.

940 J. Xu, Z. Jiang

http://www.adaevidencelibrary.com/topic.cfm?cat=1155&library=EAL
http://www.adaevidencelibrary.com/topic.cfm?cat=1155&library=EAL


www.manaraa.com

E.N. Malnutrition Task Force; A.S.P.E.N. Board of Directors.
Consensus statement: Academy of Nutrition and Dietetics and
American Society for Parenteral and Enteral Nutrition: char-
acteristics recommended for the identification and documentation
of adult malnutrition (undernutrition). JPEN J Parenter Enter Nutr.
2012;36:275–83.

25. Soeters P, Bozzetti F, Cynober L, Forbes A, Shenkin A, Sobotka
L. Defining malnutrition: a plea to rethink. Clin Nutr.
2017;36:896–901.

26. Contents of National Essential Medicare and Reimbursement
formulary of China. http://www.mohrss.gov.cn/gkml/xxgk/
201702/t20170223_266775.html. Accessed on 12 July 12 2017.

Deficiencies of the 2015 ESPEN malnutrition consensus 941

http://www.mohrss.gov.cn/gkml/xxgk/201702/t20170223_266775.html
http://www.mohrss.gov.cn/gkml/xxgk/201702/t20170223_266775.html


www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	Different risk scores consider different types of risks: the deficiencies of the 2015 ESPEN consensus on diagnostic criteria for malnutrition
	Abstract
	Introduction
	Nutritional screening tools and relative diagnoses
	NRS 2002
	MNA-SF
	MUST

	Precisely understanding the &#x00027;risk&#x00027;
	Distinguishing the deficiencies of the &#x00027;2015 Consensus&#x00027;
	Misunderstanding of different &#x00027;risk&#x00027;
	incomplete criteria of malnutrition

	Conclusion
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




