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Abstract
Malnutrition is common in the acute care setting. Despite the existence of a plethora of screening tools, many malnourished patients remain undiagnosed
and untreated, in part due to competing responsibilities for screening staff, under- or over-referral to dietetics services, and inadequate dietetics resources.
Better identification of patients at risk of malnutrition would enable optimised care provision and streamlined care pathways. This narrative review of
reviews aimed to collate and synthesise literature documenting nutritional risk factors in adult hospital inpatients, to generate a comprehensive list of nutri-
tional risk indicators from high methodological quality review articles. Six electronic databases were searched (Medline, Cumulative Index to Nursing and
Allied Health Literature, Cochrane Database of Systematic Reviews, Joanna Briggs Institute Database, Embase and Scopus) using a systematic search strat-
egy. Three researchers screened the resulting 5889 citations, identifying 59 reviews summarising original studies that investigated associations between indi-
cators and measures of malnutrition, undernutrition or nutritional risk. After quality appraisal by two researchers, using the American Dietetic Association
Quality Criteria Checklist for Review Articles, seven reviews were classified as high quality, identifying fifty-seven unique indicators of nutritional risk (dis-
ease status/condition – twenty-three; eating/appetite/digestion – twelve; type of diet – five; cognition/psychology/social factors – five; medication-related
– two; miscellaneous – ten). This is the first comprehensive list of nutritional risk factors in adult hospital inpatients, derived from only the highest meth-
odological quality reviews. This list contributes to the development of practice and evidence-informed systems-level approaches to the identification of
nutritional risk in the acute care setting.
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Introduction

Malnutrition is common in the acute care setting with an esti-
mated prevalence of 20–50%, depending on the method of diag-
nosis and specific patient group(1). Malnutrition can exist
pre-admission, worsen during admission and/or develop during
a hospital stay(1). The presence of malnutrition is an independent
risk factor for a range of negative patient outcomes, including
increased length of hospital stay(2), poor wound healing, func-
tional decline and adverse psychosocial outcomes(3). In addition
to poor patient outcomes, it has been estimated that malnutrition
costs the global economy US$3⋅5 trillion per year(4).
In order to implement timely and appropriate nutritional

support, dietitians can conduct a comprehensive clinical
assessment, or complete one of several validated malnutrition

assessment tools, e.g. the Subjective Global Assessment(5), to
thoroughly investigate a patient’s nutritional status and
determine their individual nutritional needs. However, the
time-consuming and resource-intensive nature of nutritional
assessment often means that not all patients can be assessed
during their hospital stay. Therefore, a number of malnutrition
screening tools have been developed to quickly identify
patients at risk of malnutrition and enable timely referral for
comprehensive assessment by dietetics staff(6). These tools
may be performed by any healthcare worker, relieving work-
force burden on dietitians. Commonly, they focus on only a
few markers of nutritional status, such as BMI, weight loss
and clinical condition, e.g. the Malnutrition Universal
Screening Tool (MUST)(7).
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Despite the high prevalence of malnutrition, its serious conse-
quences and the number of screening tools available to identify
at-risk patients, malnutrition in the acute setting often remains
underdiagnosed and undertreated(7). Proposed reasons for this
include inconsistent policies related to malnutrition screening(8),
competing priorities of hospital staff and lack of adequate staff
training(9,10). Furthermore, even patients that are screened for
malnutrition may not be identified as being at risk because the
need for screening tools to be simple and time effective does
not allow for consideration of a broad range of risk factors, or
for objective measurement of factors influencing nutritional
risk. Finally, even if patients are flagged as at risk, they may
not be assessed by a dietitian despite positive screening and refer-
ral, as limited dietetic resources necessitate prioritisation of
cases(11). This issue is compounded by over-referral due to the
lack of sensitivity of some screening tools(12). The significant lim-
itations in the existing malnutrition screening, assessment and
diagnosis processes result in suboptimal identification and man-
agement of malnutrition in acute care settings.
One of the main limitations of contemporary malnutrition

screening tools is that they do not consider the large range
of nutritional risk factors outside of the physical and anthropo-
metric measures commonly considered by existing tools. Such
factors include aspects of the hospital environment, surgery
status, behavioural difficulties, support at meal time, thera-
peutic diets (e.g. nil-by-mouth, pureed, etc.), and food options
and taste preferences(13). In addition, multiple indicators may
combine to influence relative risk on an individual basis.
However, to date, no systematic interrogation of the literature
has been undertaken to identify and collate previously docu-
mented indicators of nutritional risk. A comprehensive under-
standing of all the factors identified to date which modulate
malnutrition risk would provide a basis from which novel,
innovative, systems-based screening pathways could be devel-
oped that more comprehensively and holistically assess an
individual patient’s risk for malnutrition. In an era of indivi-
dualised, patient-centred and budget-conscious health care,
such novel triage systems would contribute to optimised refer-
ral, assessment and care pathways.
In order to collate and synthesise existing literature docu-

menting nutritional risk factors, we performed a narrative
review of reviews, utilising a systematic literature search strat-
egy, to investigate the association between indicators and nutri-
tional risk in adult inpatients.

Methods

Registration

This narrative review has been registered (PROSPERO 2018
CRD42018105464).

Data sources and search strategy

An experienced research librarian (RD) searched Medline
(Ovid), Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Cochrane Database of Systematic
Reviews, Joanna Briggs Institute Database, Embase (Ovid)

and Scopus for reviews in the English Language, published
up to May 2019. A large number of search terms for each con-
cept of relevance to the topic were used to locate studies.
These concepts were the acute setting (hospitalised, inpatient),
risk in general (risk, determinants, predisposing factors) and
nutritional risk status specifically (malnutrition, vitamin defi-
ciency). The search strategy was first developed for Ovid
Medline (Supplementary Table S1) and then translated for
each of the other target databases. Reference lists of selected
articles were hand-searched to identify further articles.

Screening and review selection

After removal of duplicates, the articles located were imported
into Covidence, an online software program that facilitates
study selection(14). At least two researchers (AY, MM or
RK) independently examined titles and abstracts to select arti-
cles for full-text screening. Conflicts were resolved by discus-
sion between the original screeners or by a third researcher.
Relevant review articles were obtained in full text. Two
researchers (AY and RK) independently examined the full-text
articles against the inclusion and exclusion criteria. Again,
inter-reviewer disagreement on inclusion of particular articles
was resolved through discussion.

Inclusion criteria.

• English language;
• Type of study: Review articles that summarised any type of
study design, including RCTs, observational studies, case-
control or other quasi-experimental studies;

• Study populations: Adult (aged ≥18 years) hospital inpati-
ents; and

• Review articles summarising original studies that investigated
an association between an indicator and a measure of malnu-
trition, undernutrition or nutritional risk.

Exclusion criteria. All other articles as well as reviews not
meeting pre-defined criteria for methodological quality.

Quality appraisal

Two reviewers (AY and RK) appraised the quality of included
articles as being either positive, negative or neutral, using the
American Dietetic Association (ADA) Quality Criteria
Checklist for Review Articles(15). Given the large number of
reviews (and therefore indicators) located, and the objective
to focus on indicators supported by high-quality evidence,
only reviews classified as positive (indicating that the report
clearly addressed issues of inclusion/exclusion bias, generalis-
ability, and data collection and analysis) were included in this
qualitative synthesis.

Data extraction

For each included review, one researcher (RK) extracted from
the full text those risk indicators that were assessed as being
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associated with at least one of the outcome variables (i.e. mal-
nutrition, undernutrition or nutritional risk).

Results

The initial literature search yielded a total of 5889 citations (see
Fig. 1). Following the removal of duplicates, title, abstract and
full-text screening, fifty-nine reviews were selected for quality
appraisal. Seven articles were identified as ‘positive’ according
to the ADA Quality Criteria Checklist for Review Articles and
therefore included in the current review(13,16–21).
Fig. 1 shows that fifty-two potentially eligible reviews were

excluded due to not meeting quality criteria. The most common
limitations identified across the excluded reviews were that the
processes for extraction, synthesis and analysis of data were not
clearly described, and quality appraisal of articles was not com-
pleted or was not clearly reported. In addition, biases and lim-
itations did not appear to have been taken into consideration in
the conclusions reported. The seven high-quality studies
included in the final analysis were assessed using the
NHMRC hierarchy of evidence(22), and considered Grade
1. This is the highest grade of research evidence and commonly
used to suggest that evidence can be trusted to guide practice.

From the seven included reviews, a total of fifty-seven unique
indicators were identified as being associated with nutritional
risk (see Table 1). Twenty-three of these indicators are related
to a disease status or condition (stroke (seven separate indica-
tors were identified regarding stroke, i.e. stroke with several
associated conditions/circumstances were investigated), cancer,
psoriasis, acute pancreatitis, Parkinson’s disease, chronic alco-
holism, depression, dementia, ear, nose and throat disease,
infectious disease, inflammatory disease, organ failure, gastro-
intestinal disease, neurodegenerative disease, vascular disease,
fracture and oropharyngeal candidiasis); twelve are related to
eating, appetite or digestion (dysphagia, dysgeusia, anorexia,
dental hygiene, dentures, chewing, dry mouth, reduced food
intake, eating impairment, malabsorption, maldigestion and
severe constipation); five were types of diets (slimming, diabetic,
residue-free, salt-free and cholesterol-lowering); five describe
altered cognition/psychology or social factors (drowsiness,
delirium, altered level of consciousness, grieving and social iso-
lation); two are medication-related (polypharmacy, long-term
use of corticosteroids) and remaining indicators include energy
requirements, pressure sores, pain, financial difficulties, ill-
treatment, lifestyle change, behavioural disorders, adductor
pollicis muscle thickness, surgery and mobility impairment.

Fig. 1. Flowchart of the findings of the search and screening process for a literature review to identify reviews reporting nutritional risk indicators in adult acute care

inpatients.
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Stroke-related dysphagia was the only indicator identified in
more than one review, and dysphagia independent of stroke
was also identified by one study.
Included articles were published between 2001 and 2017 in

seven different countries (France(13), China(16), Brazil(17),
Singapore(18), Denmark(19), the UK(20) and the US(21)). Two
reviews did not report the number of original articles reviewed
or the total number of participants(13,21), however across the
remaining reviews, a total of 122 original articles were
included, with a total of 30 202 439 participants. Although
not all reviews reported the study designs of the included ori-
ginal research, those that did indicated that they were all obser-
vational designs, including cohort, case-control and
cross-sectional designs. All reviews investigated the association
between potential indicators and malnutrition in adult hospital
inpatients, with five focusing on the relationship in cohorts
with a diagnosed disease (two cohorts had experienced
stroke(16,20), one cancer(17), one acute pancreatitis(21) and one
psoriasis(19)). Reynaud-Simon and colleagues(13) investigated
indicators in the elderly hospitalised (>70 years) population,
while Lew and colleagues(18) included all hospitalised adults.
Across the reviews, a range of outcomes were measured as
proxy indicators of malnutrition/nutritional status, with
some reviews not specifying these outcome measures(13,16,21).
The measures in the remaining four papers included biochem-
ical measures(17,19,20), weight, BMI and anthropometric mea-
sures(17,20), time to return to normal diet(20), malnutrition
assessment tool(17,18) and indirect calorimetry(17).

Discussion

While there is a plethora of literature reporting on nutritional
risk and malnutrition, there is a need to be confident in the
quality of the published evidence to guide clinical decision
making. This narrative review of reviews is the first to extract
a comprehensive list of nutritional risk factors in adult acute
care inpatients, from only the highest quality review articles,
which will contribute to the development of automated prac-
tice and evidence-informed systems-level approaches to the
identification of nutritional risk in this setting.
Following a systematic literature search strategy, seven

reviews of high methodological quality presenting evidence
for fifty-seven indicators of nutritional risk were identified.
This narrative review has highlighted the lack of high-quality
evidence in this area. Nonetheless, the large number of indica-
tors identified demonstrates that maintenance of adequate
nutrition is highly multifactorial and influenced by a wide
range of diseases and symptoms, personal circumstances,
environments, treatments and psychological factors.
Interestingly, there was little overlap of risk factors between
the included reviews, with stroke being the only factor
reported to be associated with malnutrition in more than
one study. It is possible that further overlap was present in
reviews not included in this narrative review, but our aim
was to identify only those indicators presented in high-quality
reviews. Furthermore, given that only reviews were included in
this narrative review, this suggests that there are likely multiple
original studies with consistent findings.

Many of the risk factors identified in this review of reviews
are not included in existing, commonly used screening tools
and extend beyond the biochemical and anthropometrical
measures typically assessed, e.g. the MUST includes body
mass index, weight loss and acute disease effect(7), while the
Malnutrition Screening Tool includes only unintentional
weight loss and poor intake related to decreased appetite(23).
It is possible that these tools were developed before the high-
quality evidence considered in this review was available, or that
practical limitations guided the selection of the assessment
items included in these screening tools. It is evident from
the findings of our review of high-quality reviews, however,
that existing tools may not truly identify those at risk of mal-
nutrition. We propose that our findings provide a timely
opportunity to revise and re-orient current malnutrition iden-
tification and management processes, by automated means.
We acknowledge the need for screening tools to be able to

be rapidly conducted and that the large number of risk factors
identified in the current review is unlikely translatable into
another manual screening tool of this type. We foresee that
it is more likely that the vast amount of information required
to screen for all of the identified risk factors will need to be
processed by automated, systems-based algorithms. The devel-
opment of an automated system that capitalises on the advan-
tages of artificially intelligent machine learning could overcome
the otherwise prohibitively time-consuming screening process.
A recent scoping review of technology used to identify hospital
malnutrition identified few screening tools and those that were
located included a limited range of nutrition risk indicators
such as weight, height and biochemistry(24). Ultimately, a well-
trained system could reliably identify at-risk patients by mining
electronic medical records and hospital databases in order to
triage patients, on a real-time basis, for dietetic screening,
assessment and management. Such a system would represent
an opportunity to optimise the use of limited dietetics
resources, which has already been identified as a significant
barrier to diagnosing and treating malnutrition in the acute
setting(1).
The findings of this review of reviews are limited by the lack

of eligible high-quality reviews available for inclusion and need
to be considered in this context. It is possible that other risk
factors exist that to date have not yet been captured in a sys-
tematic review and hence are not included in our list of indi-
cators. In addition, some of the reviews(17,18) were limited by
a lack of relevant original articles for inclusion. However, the
large number of reviews excluded after quality assessment
highlights the need for rigorous study design in research in
order that findings can be interpreted with confidence. It
was also difficult to make comparisons across the included
reviews due to their heterogeneity in terms of indicators inves-
tigated, outcome measures reported and data analysis techni-
ques used. This also prohibited the ranking of indicators
according to the magnitude of impact on nutrition risk, as
well as the potential interplay between different indicators.
Furthermore, the reviews included in this narrative review
were from seven different countries. While this may be a limi-
tation given the multifactorial nature of malnutrition, these
countries represent a broad cross-section of developed
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countries, thus this may increase the generalisability of findings
to the developed world. Finally, each review investigated
potential indicators in a different inpatient population (e.g.
stroke patients, cancer patients etc.), meaning that the factors
listed in our comprehensive list may not predict nutritional
risk in all patient populations. Nonetheless, to our knowledge,
this is the first attempt to synthesise the abundance of litera-
ture on the subject of malnutrition with the aim to generate
a thorough list of nutritional risk factors identified from high-
quality literature, following a rigorous systematic methodology.

Conclusion

The findings of this review represent the first comprehensive list
of risk factors for malnutrition in the acute care setting that is
based only on high-quality evidence. The availability of this
comprehensive list has the potential to optimise the use of diet-
etics resources and patient outcomes through the development
of novel, holistic, automated, systems-based screening pathways
that may be better able to identify and triage patients according
to nutritional risk than current tools. In order to develop such
novel approaches, more research is needed to identify the mag-
nitude of risk that can be attributed to each of the identified
indicators and the interplay between them. While the literature
is an important component, clinical expertise is also important
and future research will include a consideration of both aspects
in the development of systems-level approaches.

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/jns.2021.86.
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