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Abstract

Background. Malnutrition (specifically undernutrition) in older, community-dwelling
adults reduces well-being and predisposes to disease. Implementation of screen-and-treat
policies could help to systematically detect and treat at-risk and malnourished patients. We
aimed to identify barriers and facilitators to implementing malnutrition screen and treat
policies in primary/community care, which barriers have been addressed and which
facilitators have been successfully incorporated in existing interventions.

Method. A data-base search was conducted using MEDLINE, Embase, PsycINFO,
DARE, CINAHL, Cochrane Central and Cochrane Database of Systematic Reviews from
2012 to June 2016 to identify relevant qualitative and quantitative literature from
primary/community care. Studies were included if participants were older, community-
dwelling adults (65+) or healthcare professionals who would screen and treat such patients.
Barriers and facilitators were extracted and mapped onto intervention features to determine
whether these had addressed barriers.

Results. Of a total of 2182 studies identified, 21 were included (6 qualitative, 12
quantitative and 3 mixed; 14 studies targeting patients and 7 targeting healthcare
professionals). Facilitators addressing a wide range of barriers were identified, yet few

interventions addressed psychosocial barriers to screen-and-treat policies for patients, such as
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loneliness and reluctance to be screened, or healthcare professionals’ reservations about
prescribing oral nutritional supplements.

Conclusion. The studies reviewed identified several barriers and facilitators and
addressed some of these in intervention design, although a prominent gap appeared to be
psychosocial barriers. No single included study addressed all barriers or made use of all
facilitators, although this appears to be possible. Interventions aiming to implement screen-
and-treat approaches to malnutrition in primary care should consider barriers that both
patients and healthcare professionals may face.

Review registration. PROSPERO: CRD42017071398. The review protocol was

registered retrospectively

Keywords. Primary health care, general practice, malnutrition, independent living,

health services for the aged, dietary supplements.

Background

Malnutrition (specifically undernutrition) can impair wound healing, reduce muscle
strength and weaken the immune response, increasing many health risks including infections
and delayed recovery from illness®. Increased prevalence of long-term health conditions
makes older adults particularly vulnerable to malnutrition3, Malnutrition can have medical
or physiological causes (e.g. difficulties chewing or swallowing), psychosocial (e.g. poverty
or depression?), or a combination of these.

In the UK, more than 3 million people are believed to be malnourished?, and the cost
associated with malnutrition across health and social care was estimated to be £20 billion in

2015°. Among community-dwelling older adults in the UK and Ireland, 14% may be at risk
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of malnutrition®, though estimates vary depending on the specific sub-groups and screening
tools studied’. The terms malnutrition and undernutrition are commonly used to define the
same state, which can arise through inadequate intake of nutrients or an inability of the body
to make use of nutrients®. However, risk of malnutrition is sometimes conceptualised as
increasing over time for as long as undernutrition continues’. The Global Leadership
Initiative on Malnutrition (GLIM) recently agreed diagnostic criteria for malnutrition, which
include meeting at least one of the following criteria (non-volitional weight loss, low body
mass or low muscle strength) and additionally at least one of the following criteria (reduced
food intake or assimilation or disease burden or inflammation)®.

Treating malnutrition in older adults may improve their health, quality of life'%!! and
reduce healthcare costs®. In the hospital setting, malnutrition-screen-and-treat policies are
recommended?*?, but there is little evidence for their implementation and value in primary
care. Systematic screening, using validated tools such as the Malnutrition Universal
Screening Tool®, improves identification of individuals who may be at risk of malnutrition®
allowing treatment which may prevent malnutrition and its consequences®. Treatment
includes providing dietary advice®®, meals® or oral nutritional supplements (ONS*/).
Treatment may differ depending on the severity of malnutrition risk, and several care
pathways, including for the community8, have been developed. Care pathways include tools
to aid diagnosis of underlying diseases or conditions that make eating or digestion difficult,
so that these can be treated®. However, malnutrition remains under-recognised and untreated
across all healthcare settings®® because healthcare professionals (HCP) often fail to diagnose
it? or attach low priority to nutrition in older patients?!. Clinical guidelines recommend that
screening should be carried out by HCPs who have received appropriate training*?22, but do
not specify how screening should be enacted or the training delivered despite urgent calls to

improve HCPs’ nutrition education®. Uncertainty remains about which of various approaches
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are most practicable and acceptable to HCPs and older adults?*. Further, the evidence in
support of systematic use of screening tools® and treatment approaches such as giving ONS*’
has largely emerged from research in secondary care, and comparatively little is known about
how this translates to those living at home.

More research on the barriers to nutritional screening and treatment in older,
community-dwelling adults®*?® has been called for. Previous reviews have focused on
patient?” or HCP barriers'*?8 in isolation, or on the effectiveness of randomised controlled
trials (RCTs)?*. Given the limited evidence available?®, the current synthesis seeks to extend
the literature by reviewing findings about older patients and HCPs, from both qualitative and
quantitative studies, including non-RCT studies, which can, if well designed, be considered
strong evidence?® and can inform us of the acceptability and feasibility of intervention
features. The core analysis, and novel contribution to the literature, is a mapping?® of barriers,
facilitators and intervention features to identify how the content and design of interventions
can be optimised and to identify gaps in recent intervention research.

The aims of this synthesis are to: 1) identify barriers and facilitators to implementing
malnutrition screen and treat policies in primary/community care; 2) map barriers and
facilitators to features in existing interventions; and 3) make recommendations for the design
of interventions targeting malnutrition in older adults and nutrition education for HCPs.

Methods

Barriers and facilitators to screen-and-treat approaches were extracted® and mapped
onto intervention features?® to determine whether barriers had been addressed and what
solutions were available and feasible. A meta-analytic, causal approach to the quantitative
studies was considered, but deemed unsuitable because of the heterogeneity of the
interventions. Instead, we used thematic synthesis and aspects of Intervention Component

Analysis® to describe and critically interpret the findings (see *°. The protocol can be found
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here: https://www.crd.york.ac.uk/PROSPERO/display record.php?Record|D=71398

(PROSPERO registration number CRD42017071398).
Literature search

Seven databases (MEDLINE, Embase, PsycINFO, DARE, CINAHL, Cochrane
Central and Cochrane Reviews) were searched in June 2016. Search terms are shown in
Additional file 1. The search was restricted to references from 2012 onwards, to focus on
publications since Cochrane reviews on malnutrition screening® and interventions for
malnutrition®2. LP, DG and JS screened titles and abstracts and excluded irrelevant
references. LP and PH screened full text publications for eligibility. Qualitative and
quantitative intervention studies and studies exploring older people’s eating patterns or
appetite or health professionals’ experiences in relation to undernutrition were included if
participants were either adults 65+ living at home or healthcare professionals who would care
for these participants. Studies were excluded if participants were care home residents or
hospital inpatients, or if participants presented with a terminal disease, cancer, dementia or
diabetes, who may have specific nutritional requirements due to their conditions. Studies
were also excluded if they were not in English. Inclusion/exclusion criteria are shown in
Additional file 2.
Data coding, extraction and synthesis

Key study characteristics were extracted and tabulated (Supplementary Tables 4-5).
Figure 1 is a flow chart outlining eligible studies containing qualitative and quantitative data;
those presenting primarily quantitative data will be referred to as “interventions” and
included RCTs (n = 6), RCT feasibility (n = 3) and pre-post designs (n = 4).

Papers reporting on the studies (all sections bar the introduction, following Corbett
and colleagues®) were coded line-by-line and codes organised into descriptive themes, in line

with thematic synthesis®3: PH and LP established an initial coding manual with the aim of
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capturing barriers and facilitators to malnutrition-screen-and-treat approaches and
intervention features designed to address barriers and incorporate facilitators. PH and LP
double-coded a subset of studies (8 of 21) using this coding manual. Discrepancies were
discussed and the coding manual was refined accordingly. PH coded the remaining studies.
LP read all remaining studies and resulting codes, and the findings and additional codes were
discussed with all authors. The emerging codes were organised into barriers and facilitators,
for patients and HCPs, to screening, nutritional self-care and ONS use.

Following Shepherd and colleagues?®, the resulting data were first analysed and
synthesised narratively to provide an overview of included studies. Syntheses are not reported
here; findings are similar to previous reviews, e.g.?#?¢, Then, novel to malnutrition screening
literature and reported here, intervention and qualitative studies were synthesised to map
barriers and facilitators onto intervention features in a matrix, identifying which interventions
(if any) had addressed barriers or incorporated facilitators. Figures 1-3 show an overview of
the results (see Supplementary Tables 1-3 for more details). Of note, in some instances no
facilitator was explicitly named in the reviewed studies, but a possible solution to addressing
the barrier was found in intervention features. All authors read and commented on the draft
synthesis and provided clinical and / or nutritional expertise during search strategy
development and analysis of findings.

Critical appraisal

Studies were assessed using the Mixed-Methods Appraisal Tool (MMAT?#). The
MMAT differentiates studies based on how many quality criteria they meet: High quality
studies meet at least 2 of 4 quality criteria, whereas low quality studies meet fewer than 2
criteria. LP and PH first trialled the MMAT on a small selection of papers. Overall,

agreement was acceptable (76%), but some criteria were identified as ambiguous (criteria 1.3,
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1.4, 2.3, 3.4 and 4.4). The raters agreed on a mutual understanding of these before each
independently assessing all remaining studies.

Results

[Insert Figure 1 here]

Figure 1. Flow chart of studies included in the synthesis.

Of the 21 included studies (Figure 1), seven focused on HCPs and 14 on older people,
who are referred to as ‘patients’, though some were not recruited or treated by HCPs; see
Supplementary Tables 4-5 for details of HCPs and patients. Around half of all studies (seven
interventions and three qualitative) met MMAT criteria for high quality®*, however no low
quality studies are excluded from the results presented below®. Results drawn from
interventions deemed to be of higher or lower quality are summarised separately in
Supplementary Tables 1-3, to show which results are likely to be more reliable.

All extracted barriers and facilitators can be found in Supplementary Tables 1-3 and
all study characteristics can be found in Supplementary Tables 4-5. Of note, the ten
interventions targeting patients varied considerably in content. As detailed in Supplementary
Table 4, seven®-*2 provided individual nutritional counselling from dietitians or nutritionists.
In three of these®"*°, this was complemented with support from physicians, nurses,
physiotherapists or occupational therapists, in a multi-disciplinary approach. In three other
interventions**4°, participants received nutrition: one intervention provided participants with
ONS, one with food and one with snacks. The reported effectiveness of all interventions was
varied and inconclusive, echoing previous reviews?+4®, For example, some of the nutritional
counselling interventions showed some promising effects on body weight®®2 and physical

functioning®, whilst others did not*41,
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Figures 1-3 show whether interventions have incorporated the barriers and facilitators
that emerged from qualitative studies. In the figures, these are separated by barriers and
facilitators that patients and healthcare professionals may experience. In the following text,
they are described together to emphasise areas where barriers and facilitators overlapped or
differed.

Barriers and facilitators to screening. Barriers to screening were common to both
patients and HCPs: time taken to screen and reservations toward screening. Duration of
screening was mostly addressed through shorter screening tools. The burden on HCPs’ time
was additionally alleviated by patients filling in parts of the screener themselves, which
seemed acceptable to patients and HCPs and mostly accurate (see Supplementary Table 1).
Screening was not currently part of practice routine (see?®, but possible solutions included
screening during routine appointments.

Patients were reluctant to describe their diet, for example because they were
uncomfortable disclosing a poor diet*’, whereas HCPs had doubts over the need for and
benefits of screening. Interventions educated HCPs on the purpose and importance of
screening, but no intervention reported doing the same for patients. No intervention measured
whether HCPs’ scepticism had been alleviated through training and only one intervention
reported the number of patients who turned down screening (20%%).

Barriers and facilitators to treating malnutrition. Patients perceived physiological
and practical barriers to nutritional self-care (e.g. difficulties chewing, swallowing, shopping
or preparing food). Multidisciplinary approaches addressed these by referring to the relevant
specialist (e.g. dentist, physiotherapist or occupational therapist). Conversely, interventions
that provided nutritional or dietitian counselling addressed physiological barriers, such as

being unable to eat big portions, through self-help advice. Changes to eating behaviour, e.g.

10
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eating smaller portions or adding energy-rich food, was often central to these and appeared
feasible and acceptable®®49-42,

Psychosocial barriers were the most frequent to not be addressed by interventions.
More specifically, older adults may not consider nutrition as important, or fail to recognise
the problem 47485049 hecause they perceive themselves as healthy, and consequently avoid
‘unhealthy’, energy-dense food: “+°04°, No facilitators to these barriers emerged from the
qualitative studies.

No intervention addressed the barrier of loneliness. Qualitative studies showed older
adults may struggle with cooking**#®4° and eating alone. A possible solution may be to
offer ideas to help patients connect with others, but none of the interventions offered such
self-help advice.

A further gap was how the intervention is presented to patients. Patients may be
dissuaded from engaging if told that the aim is for them to gain weight, which may be
perceived aversive®2. No intervention explicitly stated how the intervention was presented to
patients.

Key barriers faced by HCPs were lack of time and low efficacy in malnutrition
treatment pathways. Provision of written resources to alleviate burden placed on HCPs was a
common feature of interventions and well-received by HCPs. Training to raise self-efficacy
and build motivation for the importance of nutritional care was provided by only one high
quality intervention*®. No other solutions were identified in qualitative studies or tested in
interventions.

Barriers or facilitators to ONS uptake. Giving patients ONS is one treatment
approach in the reviewed studies. No interventions recorded (by measuring compliance)
whether patients were persuaded to consume ONS. Of note, in the intervention where ONS

uptake resulted in improved weight and physical function®*, participants received clear

11
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instructions on how to take ONS, which no others reported. A notable psychosocial barrier
was that patients may be reluctant to consume it publicly due to unwanted attention. A
possible facilitator mentioned was to normalise consumption, by treating ONS as food not
medicine, but interventions did not address this.

HCPs had reservations about prescribing ONS. These reservations were only
addressed in one intervention® (deemed low quality), despite ONS frequently being a
component of interventions. It is not yet clear what an effective training programme for HCPs
needs to incorporate, but simple solutions have been proposed such as explaining that

appropriate prescribing can save money.

[Insert Figure 2 here]

Figure 2. Practical barriers to screen-and-treat approaches to malnutrition.

[Insert Figure 3 here]

Figure 3. Physiological barriers to screen-and-treat approaches to malnutrition.

[Insert Figure 4 here]

Figure 4. Psychosocial barriers to screen-and-treat approaches to malnutrition.

Discussion
Summary
This synthesis identified, from recent literature, barriers and facilitators to screening
and treating malnutrition in community-dwelling older adults in primary care, and
demonstrated whether and how interventions have incorporated these. The studies document
numerous physiological, practical and psychosocial barriers to patients’ and HCPs’

engagement with screening and treating malnutrition, but our novel approach to mapping

12
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these onto intervention features revealed the following gaps: interventions did not address
patients’ scepticism about malnutrition screening, endeavour to increase readiness to be
screened (e.g. through education) or measure reactions to screening. We currently have little
data on how older adults perceive screening or why they are reluctant to be screened*’8,
Notably, findings relating to patients’ barriers to screening emerged largely from HCPs’
experiences*’ 854 Moreover, we noted some conflicting findings, such as that some patients
are willing to be screened when the purpose of screening is explained to them®*, whilst others
seem to prefer not to know®*. Similarly, some patients in a qualitative study were surprised or
offended to be told they were ‘at risk” after screening, while others were unconcerned. Such
differences may be due to preferences of individual patients, their experience of the patient-
practitioner relationship or the way that risk information is conveyed. Further studies
exploring older patients’ experience of being screened in primary care are needed to promote
and support their self-management and identify effective ways to convince patients of the

value of screening.

Practical and physiological barriers and facilitators to nutritional self-care were
incorporated in the interventions reviewed, and steps taken to overcome these barriers are in
line with those suggested by care pathways for the management of disease-related
malnutrition®®. However, a prominent gap was in considering psychosocial barriers, which
may link to psychosocial causes of malnutrition?. These included loneliness, and patients
perceiving themselves as healthy and avoiding ‘unhealthy’ food, highlighting the potential
benefit of screening regardless of whether patients report any health issues. A recent
randomised controlled intervention study identified additional beliefs that interfered with
patients’ adoption of self-care components, including not believing that the recommended

action would solve the problem?®.
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A psychosocial barrier to engaging in nutritional interventions may be how an
intervention is presented to patients (e.g. whether its aim is ‘weight gain’). Interventions did
not explicitly report how they were presented to patients, but it could be a factor that may
promote or hinder engagement. Van der Pols-Vijlbrief and colleagues °° also suggest that
easy-to-execute actions such as tips promoting 3 or more snacks a day and increased physical
activity may be adopted more readily.

Previous research shows ONS to be effective in hospital patients in terms of weight
gain?, reduced complications and mortality, and may be effective in community settings,
including care homes, sheltered housing or among free-living older adults, particularly when
ONS is initiated during a hospital stay®’. However, good quality prospective studies are
needed to establish whether ONS is beneficial when initiated in primary care®®. Future studies
are needed to test whether ONS can make a difference to the nutritional status of free-living
older adults who are at risk, but who have not yet had an acute episode that triggers
malnutrition screening. However, this is unlikely to address the underlying issue of patients
not recognising the problem, for example where malnourishment is related to social factors?.
In order to test the effectiveness of ONS in the community, HCPs need to be convinced of the
need to test the potential value of ONS and to prescribe according to protocol. Our synthesis
therefore emphasises that interventions need to address engagement of HCPs and patients
with the idea of prescribing or consuming ONS to treat malnutrition where necessary,
otherwise tests of the effectiveness of ONS may not be valid. HCPs’ reservations need to be
countered, and patients need to be given practical and psychological support to enhance
consumption. For example, ONS may be uncomfortable to consume, though no intervention
in this synthesis considered this, but which could be addressed through practical advice (e.g.
drinking through a straw). Results showed that interventions providing patients with ONS

rarely reported incorporating such education or support. It seems theoretically possible that
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informed education on the benefits of ONS for HCPs could help, but for this to be effective,
further research is needed in order to explore and address the underlying reasons for their
reservations.

Strengths and limitations

This synthesis highlights how considering qualitative data alongside quantitative data
may help explain quantitative findings and can lead to different conclusions than considering
each in isolation®. First, those studies with mixed-methods approaches provided the richest
findings, e.g. documenting patients’ reasons for discontinuing an intervention®3, which can
help improve future interventions®®. Second, the mixed-methods approach of this synthesis
allowed for greater scope and insights into whether interventions can address older,
community-dwelling adults’ barriers to nutritional self-care.

Interventions tended to be complex (thus making it difficult to isolate the active
ingredient), to involve small, diverse samples, and to vary substantially (e.g. in their duration
and geographical location). Some baseline variables, such as HCPs’ existing levels of
nutrition knowledge, were unknown. This heterogeneity precluded a meta-analytic approach
to quantifying effects and made direct comparisons across studies difficult. However, as the
number of interventions being trialled is steadily growing, the available evidence may soon
be rich enough to conduct such meta-analyses.

We included only studies published since the Cochrane review on dietary counselling
and ONS®?, yet barriers and facilitators to screen and treat may have been identified in studies
published prior to 2012. However, only four studies identified by Baldwin et al®? focused on
community-dwelling older adults, and we considered that practice is likely to have changed
since these publications from 1985, 1995, 2003 and 2008.

A further limitation was the quality of included studies. Around half the studies were

judged to be of low quality and conclusions drawn from these must be treated with caution.
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This concurs with other reviews on malnutrition interventions®16:466162 1t js noteworthy,
however, that low scores on the MMAT were often due to reviewers having to assign the
category ‘Can’t Tell’ (in 18% of classifications). The MMAT is a relatively new tool
designed to assess the quality of a number of study types, and the number of ‘can’t tell’
classifications we made may indicate that improvements are needed. Thus, studies may have
been well designed, but insufficient reporting and / or limitations of the MMAT reduced our
ability to judge study quality, highlighting the importance of adhering to accepted reporting
standards (e.g.%%). Insufficient reporting further limited our ability to judge whether some
interventions incorporated named facilitators, such as providing evidence on the effectiveness
of screening in HCPs’ training.

Comparison with existing literature

Although the synthesis makes an important contribution by identifying key barriers,
possible solutions and areas where future interventions must be targeted, it is not yet possible
to identify the key ingredients of an effective intervention. We calculated effect sizes where
possible (Supplementary Table 4), but only a few studies reported the relevant statistics,
limiting our ability to compare and judge effectiveness. This echoes previous reviews on
malnutrition interventions targeting older, community-dwelling adults?*4® and the most recent
clinical guidelines in the UK*?,

The findings regarding HCPs’ barriers and facilitators to screening show coherence
with the results of a previous review?®, The results further strengthen the argument that
screening alone is insufficient?®%* and must be accompanied with appropriate nutrition care
pathways.

Implications for research and practice
When intervention targets (e.g. ONS consumption) are not met, the effectiveness of

an intervention should be questioned*®%, Two points follow on from this: first, this could
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explain some of the inconsistent effects observed in this synthesis, as compliance varied
overall (and was not reported for ONS). Second, participation in screening should be
considered a crucial aspect of intervention fidelity. As this synthesis demonstrates, screening
harbours its own set of barriers for both HCPs and patients, and thus it is informative to know
how both reacted to screening. Studies should report the number of patients who refused
screening (which only one study in this synthesis did*®). It would be informative to explore
patients’ perceptions of screening and speak to those who refuse screening®.
Conclusion

In this synthesis we have identified multiple barriers to implementing screen and treat
policies in primary/community care for both HCPs and patients. We have also identified
possible facilitators to address these barriers, both from studies exploring HCPs’ and patients’
perspectives and from previously tested interventions. We have also identified barriers that
were not addressed within the reviewed interventions, but which could be addressed with
well-designed intervention features (e.g. addressing misconceptions about ‘unhealthy’ food
for older adults through education and overcoming HCP scepticism for screening). Future
interventions need to be developed with the complex barriers of both HCPs and patients in
mind. Research is now needed to establish whether interventions designed to address the

identified barriers to screening and treatment of malnutrition are effective.

Abbreviations
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ONS  Oral nutritional supplements

RCT Randomised controlled trial

17



Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

422  Declarations

423  Acknowledgements

424 We would like to thank the large, multidisciplinary team of general practitioners, research
425  nurses, dietitians, nutritionists, researchers, programme managers and patient and public
426  involvement representatives who contribute to the STREAM project and were consulted
427  during the creation of this synthesis.

428  Funding

429  This synthesis is part of the STREAM project, which aims to develop and test a complex
430 intervention targeting both healthcare professionals and older patients in primary care. It is
431  funded from an NIHR Programme Grant for Applied Research, Reference Number RP-PG-
432  0614-20004. PA is an NIHR senior investigator and is funded by NIHR CLAHRC Oxford
433  and the NIHR Oxford Biomedical Research Centre. The funding body approved the project

434  team’s study design, but was not involved in data collection, analysis or write-up.

435  Availability of data and materials

436  All data generated or analysed during this study are included in this published article and its
437  supplementary information files.

438  Author contributions

439 LM, LY, LP and PH conceptualised the study design. LP created the search strategy. LP, DG
440 and JS carried out abstract screening. PH and LP carried out full text screening. PH and LP
441  carried out coding and thematic analysis. LM, PH and LP participated in critical

442  interpretation of the data. PH drafted the manuscript. LP and LM adjusted the manuscript in
443  response to peer review comments. LP, LM, SG, DG, CH, EP, PA, HR, MAS, SR, JS, PL,
444  MS and LY contributed to the editing of the manuscript and approved the final version for

445  publication.

18



446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

Competing interests

Helen Roberts declares that she is a member of the nutrition advisory board for Apetito. None
of the other authors has anything to declare.

Consent for publication

Not applicable

Ethics approval and consent to participate

All data analysed for this study was from published sources of data from previous studies. No
primary data was collected, so no ethical approval was required.

Open access

This article is distributed under the terms of the Creative Commons Attribution 4.0

International License (http://creativecommons.org/licenses/by/4.0/), which permits

unrestricted use, distribution, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made. The Creative Commons Public Domain

Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data

made available in this article, unless otherwise stated.

References

1. Stratton RJ, Green CJ, Elia M. Disease-related malnutrition: an evidence-based approach
to treatment. Oxford: CABI Publishing; 2003.

2. Hickson M. Malnutrition and ageing. Postgrad Med J 2006;82(963):2-8.

3. Pirlich M, Schiitz T, Kemps M, Luhman M, Burmester G-R, Baumaann G et al. Prevalence
of malnutrition in hospitalized medical patients: impact of underlying disease. Dig dis
2003;21(3):245-51.

19


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

4. Elia M, Russell CA. Combating malnutrition: Recommendations for Action. A report from
the Advisory Group on Malnutrition. Redditch: British Association for Parenteral and
Enteral Nutrition, 2009.

5. Elia M. The cost of malnutrition in England and potential cost savings from nutritional
interventions (full report). 2015.

6. Russell C, Elia M. Nutrition Screening Survey in the UK and Republic of Ireland in 2010.
A report by BAPEN 2011.

7. Laur CV, McNicholl T, Valaitis R, Keller HH. Malnutrition or frailty? Overlap and
evidence gaps in the diagnosis and treatment of frailty and malnutrition. Appl Physiol

Nutr Metab 2017:42(5):449-458.

8. Cederholm T, Jensen GL, Correia MITD, Gonzalez MC, Fukushima R, Higashiguchi T et
al. GLIM criteria for the diagnosis of malnutrition — A consensus report from the
global clinical nutrition community. Clin Nutr 2019;38(1)1-9

9. Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC et al. ESPEN
guidelines on definitions and terminology of clinical nutrition. Clin

Nutr 2017;36(1):49-64

10. Donini LM, Savina C, Cannella C. Eating habits and appetite control in the elderly: the
anorexia of aging. Int Psychogeriatr 2003;15(1):73-87.

11. Neumann S, Miller M, Daniels L, Crottty M. Nutritional status and clinical outcomes of
older patients in rehabilitation. J Hum Nutr Diet 2005;18(2):129-36.

12. NICE. Nutrition support for adults: oral nutrition support, enteral tube feeding and
parenteral nutrition. Clinical Guideline CG32. London: National Institute of Health
and Care Excellence, 2006.

13. Stratton RJ, Hackston AJ, Longmore D, Dickson R, Price S, Stroud M et al. Malnutrition

in hospital outpatients and inpatients: Prevalence, concurrent validity and ease of use

20


https://www.medscape.com/viewpublication/21221
https://www.medscape.com/viewpublication/21221
https://reference.medscape.com/viewpublication/10692
https://reference.medscape.com/viewpublication/10692

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

14.

15.

16.

17.

18.

19.

20.

21.

of the ‘Malnutrition Universal Screening Tool’ (‘MUST’) for adults. Br J Nutr
2004,92:799-808.

Phillips MB, Foley AL, Barnard R, Isenring E, Miller M. Nutritional screening in
community-dwelling older adults: a systematic literature review. Asia Pac J Clin Nutr
2010;19(3):440-9.

Baldwin C, Weekes CE. Dietary counselling with or without oral nutritional supplements
in the management of malnourished patients: a systematic review and meta-analysis
of randomised controlled trials. J Hum Nutr Diet 2012;25:411-26.

Baldwin C, Kimber KL, Gibbs M, Weekes C. Supportive interventions for enhancing
dietary intake in malnourished or nutritionally at-risk adults. Cochrane Database Syst
Rev 2016(12):CD009840.

Milne AC, Potter J, Vivanti A, Avenell A. Protein and energy supplementation in elderly
people at risk from malnutrition. Cochrane Database Syst Rev 2009;15(2):CD003288

Brotherton A, Holdoway A, Mason P, McGregor I, Parsons B, Pryke R. Managing adult
malnutrition in the community—including a pathway for the appropriate use of oral
nutritional supplements (ONS), 2012.

Elia M, Zellipour L, Stratton RJ. To screen or not to screen for adult malnutrition? Clin
Nutr 2005;24:867-84.

Volkert D, Saeglitz C, Gueldenzoph H, Sieber C, Stehle P. Undiagnosed malnutrition and
nutrition-related problems in geriatric patients. J Nutr Health Aging 2010;14(5):387-
92.

Borsch-Supan A, Brugiavini A, Jirges H, Mackenbach J, Siegrist J, Weber G et al.
Health, ageing and retirement in Europe: first results from the Survey of Health,
Ageing and Retirement in Europe: Mannheim Research Institute for the Economics of

Aging (MEA); 2005.

21


https://www.medscape.com/viewpublication/11284

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

22. Care NCCFAC. Nutrition support for adults: oral nutrition support, enteral tube feeding
and parenteral nutrition. London: National Collaborating Centre for Acute Care, 2006.

23. Kris-Etherton PM, Akabas SR, Bales CW, Bistrian B, Braun L, Edwards MS et al. The
need to advance nutrition education in the training of health care professionals and
recommended research to evaluate implementation and effectiveness. Am J Clin Nutr
2014;99(5):1153S-66S.

24. Young K, Bunn F, Trivedi D, Dickinson A. Nutritional education for community
dwelling older people: a systematic review of randomised controlled trials. Int J Nurs
Stud 2011,;48:751-80.

25. Stratton RJ, King CL, Stroud MA, Jackson AA, Elia M. Malnutrition Universal Screening
Tool (‘MUST’) predicts mortality and length of hospital stay in acutely ill elderly. Br
J Nutr 2006;95:325-30.

26. Weekes C, Spiro A, Baldwin C, Whelan K, Thomas JE, Parkin D et al. A review of the
evidence for the impact of improving nutritional care on nutritional and clinical
outcomes and cost. J Hum Nutr Diet 2009;22(4):324-35.

27. Nieuwenhuizen WF, Weenen H, Rigby P, Hetherington MM. Older adults and patients in
need of nutritional support: review of current treatment options and factors
influencing nutritional intake. Clin Nutr 2010;29:160-9.

28. Green SM, James EP. Barriers and facilitators to undertaking nutritional screening of
patients: a systematic review. J Hum Nutr Diet 2013;26:211-21.

29. Shepherd J, Harden A, Rees R, Brunton G, Garcia J, Oliver S et al. Young people and
healthy eating: a systematic review of research on barriers and facilitators. Health
Educ Res 2006;21(2):239-57.

30. Corbett T, Singh K, Payne L, Bradbury K, Foster C, Watson E et al. Understanding

acceptability of and engagement with web-based interventions aiming to improve

22



546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

31.

32.

33.

34.

35.

36.

37.

quality of life in cancer survivors-a synthesis of current research. Psychooncology
2017.

Sutcliffe K, Thomas J, Stokes G, Hinds K, Bangpan M. Intervention component analysis
(ICA): a pragmatic approach for identifying the critical features of complex
interventions. Syst Rev 2015;4(1):140.

Omidvari A, Vali Y, Murray SM, Wonderling D, Rashidian A. Nutritional screening for
improving professional practice for patient outcomes in hospital and primary care
settings. Cochrane Database Syst Rev 2013;6:CD005539.

Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in
systematic reviews. BMC Med Res Methodol 2008;8(1):45.

Pluye P, Robert E, Cargo M, Bartlett G, O’Cathain A, Griffiths F et al. Proposal: A mixed
methods appraisal tool for systematic mixed studies reviews. Montréal: McGill

University 2011: Retrieved from https://www.nccmt.ca/knowledge-

repositories/search/232. Accessed 29/11/2018

Petticrew M. Time to rethink the systematic review catechism? Moving from ‘what
works’ to ‘what happens’. Syst Rev 2015;4(1):36.

Beck AM, Kjaer S, Hansen BS, Storm RL, Thal-Jantzen K, Bitz C. Follow-up home visits
with registered dietitians have a positive effect on the functional and nutritional status
of geriatric medical patients after discharge: a randomized controlled trial. Clin
Rehabil 2013;27(6):483-93.

Badia T, Formiga F, Ferrer A, Sanz H, Hurtos L, Pujol R. Multifactorial assessment and
targeted intervention in nutritional status among the older adults: a randomized

controlled trial: the Octabaix study. BMC Geriatr 2015;15:45.

23


https://www.nccmt.ca/knowledge-repositories/search/232
https://www.nccmt.ca/knowledge-repositories/search/232

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

38. Beck AM, Christensen AG, Hansen BS, Damsbo-Svendsen S, Moller T.
Multidisciplinary nutritional support for undernutrition in nursing home and home-
care: A cluster randomized controlled trial. Nutrition 2016;32:199-205.

39. Nykanen I, Rissanen TH, Sulkava R, Hartikainen S. Effects of individual dietary
counseling as part of a comprehensive geriatric assessment (CGA) on nutritional
status: a population-based intervention study. J Nutr Health Aging 2014;18(1):54-58.

40. Schilp J, Kruizenga HM, Wijnhoven HAH, van Binsbergen JJ, Visser M. Effects of a
dietetic treatment in older, undernourished, community-dwelling individuals in
primary care: a randomized controlled trial. Eur J Nutr 2013;52:1939-48.

41. Locher JL, Vickers KS, Buys DR, Ellis A, Lawrence JC, Newton LE et al. A randomized
controlled trial of a theoretically-based behavioral nutrition intervention for
community elders: lessons learned from the Behavioral Nutrition Intervention for
Community Elders Study. J Acad Nutr Diet 2013;113:1675-82.

42. Trabal J, Hervas S, Forga M, Garcia PL, Codina AF. Usefulness of dietary enrichment on
energy and protein intake in elderly patients at risk of malnutrition discharged to
home. Nutr Hosp 2014;29:382-7.

43. Charlton KE, Walton K, Moon L, Smith K, McMahon AT, Ralph F et al. "It could
probably help someone else but not me™: a feasibility study of a snack programme
offered to meals on wheels clients. J Nutr Health Aging 2013;17:364-9.

44. Kim C-0O, Lee K-R. Preventive effect of protein-energy supplementation on the
functional decline of frail older adults with low socioeconomic status: a community-
based randomized controlled study. J Gerontol A Biol Sci Med Sci 2013;68(3):309-16.

45. Chung LMY, Chung JWY. Effectiveness of a food education program in improving
appetite and nutritional status of elderly adults living at home. Asia Pac J Clin Nutr

2014,;23:315-20.

24



594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

46. de van der Schueren MA, Wijnhoven HA, Kruizenga HM, et al. A critical appraisal of
nutritional intervention studies in malnourished, community dwelling older persons.
Clin Nutr 2015;29:29.

47. Hamirudin AH, Charlton K, Walton K, et al. 'We are all time poor': Is routine nutrition
screening of older patients feasible? Aust Fam Physician 2013;42:321-26.

48. Moynihan P, Macdonald A, Teal G, et al. Extending an approach to hospital malnutrition
to community care. Br J Community Nurs 2012;17:614-21.

49. Dale B, Soderhamn U. Nutritional self-care among a group of older home-living people
in rural Southern Norway. J Multidiscip Healthc 2015;8:67-74.

50. Tomstad ST, Soderhamn U, Espnes GA, et al. Nutritional self-care in two older
Norwegian males: a case study. Clin Interv Aging 2013;8:609-20.

51. Kraft M, van den Berg N, Kraft K, et al. Development of a telemedical monitoring
concept for the care of malnourished geriatric home-dwelling patients: a pilot study.
Maturitas 2012;72:126-31.

52. Povey R, Conner M, Sparks P, et al. Interpretations of healthy and unhealthy eating, and
implications for dietary change. Health Educ Res 1998;13(2):171-83.

53.Kennelly S, Kennedy NP, Corish CA, et al. Sustained benefits of a community dietetics
intervention designed to improve oral nutritional supplement prescribing practices. J
Hum Nutr Diet 2011;24:496-504.

54. Hamirudin AH, Charlton K, Walton K, et al. Feasibility of implementing routine
nutritional screening for older adults in Australian general practices: a mixed-methods
study. BMC Fam Pract 2014;15:186.

55. Reimer H, Keller H, Tindale J. Learning you are “‘at risk’’: seniors’ experiences of

nutrition risk screening. Eur J Ageing 2012;9:81-89.

25



Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

618 56. Van der Pols-Vijlbrief R, Wijnhoven AH, Bosmans JE. Targeting the underlying causes

619 of undernutrition. Cost-effectiveness of a multi-factorial personalized intervention in
620 community-dwelling older adults: a randomized controlled trial. Clin Nutr
621 2017;36(6):1498-1508.

622 57. Elia M, Normand C, Laviano A, Norman K. A systematic review of the cost and cost
623 effectiveness of using standard oral nutritional supplements in community and care
624 home settings. Clin Nutr 2016;35:125-137.

625  58. What role for oral nutritional supplements in primary care? DTB 2018;56(8):90-93

626 59. Thomas J, Harden A, Oakley A, et al. Integrating qualitative research with trials in

627 systematic reviews. BMJ 2004;328(7446):1010.

628  60. Crutzen R, Bosma H, Havas J, et al. What can we learn from a failed trial: insight into
629 non-participation in a chat-based intervention trial for adolescents with psychosocial
630 problems. BMC Res Notes 2014;7(1):824.

631 61.Ball L, Leveritt M, Cass S, et al. Effect of nutrition care provided by primary health
632 professionals on adults’ dietary behaviours: A systematic review. Fam Pract

633 2015;32:605-17.

634  62. Baldwin C, Weekes CE. Dietary advice with or without oral nutritional supplements for
635 disease-related malnutrition in adults. Cochrane Database Syst Rev

636 2011;9:CD002008.

637  63. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for
638 reporting parallel group randomised trials. BMC Med 2010;8(1):18.

639  64. Hamirudin AH, Charlton K, Walton K. Outcomes related to nutrition screening in

640 community living older adults: A systematic literature review. Arch Gerontol Geriatr

641 2016;62:9-25.

26



642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

671
672

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

65. Sauerwein H, van Schijndel RS. Perspective: How to evaluate studies on peri-operative
nutrition?: Considerations about the definition of optimal nutrition for patients and its
key role in the comparison of the results of studies on nutritional intervention. Clin
Nutr 2007;26(1):154-58.

66. Bradbury K, Morton K, Band R, et al. Using the Person-Based Approach to optimise a
digital intervention for the management of hypertension. PLOS One 2018; 13(5):
e0196868.

68. Craven D, Munn Z, Moloney C, et al. Malnutrition screening among elderly people in a
community setting: A best practice implementation project. JBI Database of
Systematic Reviews and Implementation Reports 2014;12:433-48.

69. Green SM, James EP, Latter S, et al. Barriers and facilitators to screening for malnutrition
by community nurses: a qualitative study. J Hum Nutr Diet 2014;27:88-95.

70. Martin L, Leveritt MD, Desbrow B, et al. The self-perceived knowledge, skills and
attitudes of Australian practice nurses in providing nutrition care to patients with
chronic disease. Fam Pract 2014;31(2):201-08.

71. den Uijl LC, Kremer S, Jager G, et al. That's why | take my ONS. Means-end chain as a
novel approach to elucidate the personally relevant factors driving ONS consumption
in nutritionally frail elderly users. Appetite 2015;89:33-40.

Additional files
Additional file 1: Search strategy
[Insert Additional file 1 here]

Additional file 2: Inclusion and exclusion criteria
[Insert Additional file 2 here]

Additional file 3: Supplementary tables 1-3
[Insert Additional file 3 here]

Additional file 4: Supplementary tables 4-5
[Insert Additional file 4 here]

27



673
674

675

676

677

Running head: MALNUTRITION SCREEN-AND-TREAT IN OLDER PRIMARY CARE PATIENTS

Figures

Figure 1. Flow chart of studies included in the synthesis.

Figure 2. Practical barriers to screen-and-treat approaches to malnutrition.

Figure 3. Physiological barriers to screen-and-treat approaches to malnutrition.

Figure 4. Psychosocial barriers to screen-and-treat approaches to malnutrition.
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