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a b s t r a c t 

Context: Malnutrition in institutionalized patients is associated with adverse outcomes and increased 

costs. Nurses have a crucial role in the recognition and treatment of malnutrition and empowering pa- 

tients in nutritional care. 

Objective: This systematic review provides an overview of the effectiveness of nursing nutritional inter- 

ventions to counteract malnutrition. 

Data sources: Data were obtained through a systematic search in MEDLINE/PubMed, Cochrane, CINAHL, 

EMBASE and ISI Web of Science databases from inception to February 15 th 2018. 

Data extraction: Studies were eligible for inclusion when published in English, Spanish or German. Pri- 

mary outcome parameters were nutritional status and dietary intake. 

Data analysis: The Evidence analysis checklist from the American Dietetic Association and GRADE were 

used to evaluate the methodological quality of the studies. 

Results: Out of 8162 studies, fifteen studies were included in the study, representing nine hospitals and 

six long-term care facilities. Two main categories of nursing nutrition interventions were identified; the 

implementation of 1) a nursing nutrition plan focusing on nursing actions in nutritional care or 2) nursing 

assistance in feeding support, mostly during mealtimes. Studies were heterogeneous and of most of them 

of low quality. This hampered drawing conclusions on effectiveness of nursing nutrition interventions 

on malnutrition related outcomes in clinical care. Nevertheless, six out of 15 studies reported a slightly 

improved nutritional status and/or clinical outcomes as a result of the interventions. 

Conclusion: This review identified two categories of nursing nutrition interventions to counteract malnu- 

trition. Their effectiveness needs to be further evaluated in future studies. 

Tweetable abstract: Systematic review of effective Nursing Nutrition Interventions in the management of 

malnutrition in hospital and nursing home care. 

© 2021 The Author(s). Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

What is already known about the topic? 

• Nutritional care is an important physical aspect in the funda- 

mentals of care. 

• Nurses have a key-role in the multidisciplinary treatment of 

malnutrition. 
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• Improvement of patients’ nutritional status requires strong 

nursing leadership. 

What this paper adds 

• An overview of evidence-based nursing nutrition interventions 

to counteract malnutrition. 

• Useful elements in nursing nutritional care to help patients 

with malnutrition to improve their nutritional intake, nutri- 

tional status and clinical outcomes. 
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1. Introduction 

Malnutrition is a well-known health care problem ( Barker et al., 

2011 ; Curtis et al., 2017 ; Khalatbari-Soltani and Marques- 

Vidal, 2015 ). The prevalence of malnutrition in hospitals and 

long-term care facilities has been reported to range from 8 to 56%, 

depending on the definition for diagnosis and the patient popula- 

tion studied ( Pirlich et al., 2006 ; Poulia et al., 2017 ; Marshall et al., 

2016 ; Poels et al., 2006 ). In general, one out of three inpa- 

tients is malnourished ( Poels et al., 2006 ; Kruizenga et al., 2016 ; 

Rojer et al., 2016 ; Sanchez-Rodriguez et al., 2017 ; Rinninella et al., 

2018 ). Malnutrition is an imbalance between intake or uptake 

of nutrition and increased nutritional needs, related to illness 

( Cederholm et al., 2017 ). It is independently associated with in- 

creased length of stay and decreased quality of life; it causes mea- 

surable and adverse effects on body composition, functional status 

and patients’ clinical outcomes ( Kruizenga et al., 2016 ; Crogan and 

Pasvogel, 2003 ; Allard et al., 2016 ). A timely recognition and 

treatment of malnutrition is important ( Vanderwee et al., 2010 ; 

van Bokhorst-de van der Schueren et al., 2014 ; Eglseer et al., 2017 ). 

Optimal nutritional care is regarded a multidisciplinary re- 

sponsibility, involving nurses, doctors, dietitians, diet assistants, 

and catering. Responsibilities for patients themselves are poorly 

defined. Patients’ involvement in diet-related decision making 

is suboptimal ( Vaillancourt et al., 2014 ), while involvement of 

the patient in the process of healthcare and decision making, is 

beneficial ( Vahdat et al., 2014 ; Kim et al., 2014 ). It is well accepted 

that nurses may play an important role in the multidisciplinary 

treatment of malnutrition ( Stalpers et al., 2016 ; Stalpers et al., 

2015 ). Nurses have a significant impact on optimal nutritional care 

for malnourished patients by performing nutritional screening, 

monitoring intake and body weight and helping patients to achieve 

their targeted intake goals ( Sauer et al., 2016 ; Leistra et al., 2014 ; 

van Bokhorst-de van der Schueren et al., 2014 ). Improvement 

of patients’ nutritional status requires strong nursing leadership. 

Nurses’ close contact with patients puts them in an ideal posi- 

tion to play a key role in identifying and treating malnutrition 

( McLaren and Green, 1998 ). They provide and oversee nutritional 

care needs, ensure access to food, observe intake and tolerance, 

and interact continually with the patient and their family or care- 

givers ( Tappenden et al., 2013 ). However, performance variation 

between facilities and units in the nutritional care process and 

the large number of tools available to screen and monitor pa- 

tients’ nutritional status in hospitals and long-term care facilities, 

underlines the need for specified roles of multidisciplinary team 

members ( Schindler et al., 2010 ; Bavelaar et al., 2008 ; Green and 

Watson, 2005 ; Green and James, 2013 ; van Asselt et al., 2012 ). 

Thereby, the quality of care and patient satisfaction might improve 

by actively involving patients. Barriers in patient empowerment 

related to nutritional care are within the underlying causes of mal- 

nutrition, the complexity of competing care demands and altered 

dietary needs during hospitalization or rehabilitation ( van Asselt 

et al., 2012 ). In addition, monitoring intake and nutritional status is 

recognized as a difficult task, as well as motivating and supporting 

patients in reaching their nutritional goals ( Duerksen et al., 2016 ; 

Zanini et al., 2017 ; Visser et al., 2017 ). Little literature is available 

to describe how education in (medical) nutrition, embedded in the 

curricula of nursing schools, could contribute to optimization of 

nutritional care in daily practice ( Eglseer et al., 2018 ; Eglseer et al., 

2019 ; Tobin et al., 2014 ; Huisman-de Waal et al., 2018 ; Bollo et al., 

2019 ). Initial and ongoing training on the nutritional care process 

in clinical practice might also facilitate nurses to empower pa- 

tients, family and caregivers in the self-management of nutritional 

care. However, the effectiveness of nursing nutritional interven- 

tions to improve nutritional status and patient empowerment in 

nutritional care remains unclear. This systematic review will estab- 

Fig. 1. Detailed and comprehensive PICOS for inclusion and exclusion of studies. 

lish which elements of nutritional nursing care are most effective 

at improving nutritional status and reducing malnutrition risk in 

institutionalized patients to help guide the development of a novel 

intervention which also fulfills the need for patient participation 

in nutritional care. The aim of this systematic review is to provide 

an overview of the evidence-base of existing nursing nutrition 

interventions (excepting screening tools) in the management of 

malnutrition in both hospital and long-term care facilities, and 

their effects on nutrition-based outcomes. 

2. Methods 

This systematic review was performed based on the general 

principles of the Cochrane Handbook for Systematic Reviews of 

Interventions ( Higgins and Green, 2011 ) and has been reported in 

accordance with the PRISMA Statement ( Moher et al., 2009 ). This 

type of design is used to provide a description of the content and 

effects of existing nursing nutrition interventions in institutions 

that are empirically tested. To generate sufficient data on the 

evidence of nursing interventions regarding nutritional care in 

institutionalized patients, the review question included all acute 

and long-term care departments of hospitals and long-term care 

facilities, even though patients may differ in health status in dif- 

ferent settings. In general, the importance and content of nursing 

nutrition interventions fit all health care settings, i.e. rehabilitation 

care, residential care as well as hospital care ( Visser et al., 2017 ). 

The details of the research question and the eligibility criteria is 

outlined in Fig. 1 . 

2.1. Search strategy 

A systematic search was performed in five bibliographic 

databases: PubMed, Cochrane, CINAHL, EMBASE, and ISI Web of 

Science from inception to February 16, 2018. The clinical trials 

database (ClinicalTrials.gov) was checked for ongoing and unpub- 

lished studies. The search strategy was developed in cooperation 

with an experienced clinical librarian. Search terms included con- 

trolled terms related to inpatients, nursing care, nutritional sup- 

port, nutritional status, malnutrition and self-management ( Fig. 1 ). 

Articles written in English, Dutch, Spanish or German were in- 

cluded. The complete search strategy can be found in Appendix 1 . 

2.2. Eligibility criteria 

According to the guidance of the Cochrane Effective Practice 

and Organization of Care group, studies were included if data 

could be compared with a control or baseline measure, such as 

randomized controlled trials, controlled before-after studies or 

interrupted time series methods. 

Included were studies describing a nursing nutrition interven- 

tion conducted in hospital, rehabilitation or residential care, aimed 

at preventing or treating malnutrition. All methods to determine 
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nutritional status were included. Interventions were included if 

they; 

- directly or indirectly provided assistance and encouragement 

with eating; 

- increased mealtime care (e.g. stimulating ambiance, prevent 

interrupted mealtimes); 

- increased monitoring of food intake, including screening for 

poor nutritional intake; 

- trained nurses in staff behavior and nutrition knowledge for 

malnourished patients; 

- involved patients in nutritional care. 

Outcome measures were energy and protein intake, nutritional 

status (e.g. weight, BMI), patient compliance of dietary interven- 

tions and self-care maintenance, length of stay and mortality. 

Exclusion criteria were interventions that investigated only mal- 

nutrition screening upon admission, multidisciplinary strategies 

(such as a combined nutritional intervention and physical exercise 

training program) or specific dietary interventions, studies includ- 

ing patients aged younger than 18 years old or suffering eating 

disorders and studies in the community setting. 

2.3. Study screening and data extraction strategy 

Results of the searches were exported to Endnote (version 

X8.2). Based on eligibility criteria, studies were selected follow- 

ing three steps: 1) screening by title and abstract; 2) assessing 

full-text for eligibility, and 3) reviewing full-texts for quantitative 

synthesis. Two reviewers (author1,4) worked independently to 

classify the studies as ‘include’, ‘exclude’ or ‘uncertain’ based 

on title and abstract. Discrepancies were discussed with a third 

reviewer (author2), to reach agreement. Selected abstracts were 

assessed full-text and eligibility was judged by three reviewers 

(author1,2,4) who reviewed the studies independently based on 

inclusion and exclusion criteria and conferred to reach consensus 

when necessary. Each study that met the inclusion criteria was 

assessed for methodologic quality using the Quality Criteria Check- 

list of the Academy of Nutrition and Dietetics ( www.andeal.org ). 

The checklist includes four relevance questions that address 

applicability to practice and ten validity questions that address 

scientific soundness based on the Agency for Healthcare Research 

and Quality domains for research studies and the Quality report on 

Systems to Rate the Strength of Scientific Evidence. Sub-questions 

are listed under each validity question that identify important 

aspects of sound study design and execution relevant to each 

domain ( Handu et al., 2016 ). Critical appraisal for risk of bias was 

done by the first reviewer (author1) together with three acknowl- 

edged dietitians (JH, NM, FO), independently. Any discrepancies 

were discussed with the second reviewer (author4). Based on the 

risk of bias checklist each study is rated as positive, negative, or 

neutral. Data extraction, quality of evidence analysis (GRADE) and 

detailed tables of study summaries were generated by the first 

reviewer (author1) and verified by the second reviewer (author4). 

A reference check was performed on the included full-text articles 

to ensure that no relevant articles were missed. During the full 

review process, the reviewers were not blinded to authors, institu- 

tions or journals. Data included the first author, year of publication, 

country, setting, study design, population details (number of par- 

ticipants, age, gender, diagnosis, nutritional status, type of assess- 

ment), intervention details (intervention components, study period, 

professionals involved) and effects on outcome measurements. 

2.4. Statistical analysis 

For each trial, we calculated the treatment effect for outcomes; 

the difference between the two treatment groups in the change 

in outcomes and the variance of treatment effect from baseline to 

the end of follow-up. For each trial the variance of the treatment 

effect for outcomes was also calculated. This was derived from 

standard deviations of standard errors of paired differences be- 

tween baseline and the end of follow-up for each group. If these 

statistics were not given, we imputed it by inverting a boundary P 

value (P < 0.05) or assuming a correlation coefficient of 0.5 between 

the initial and final measurement. 

3. Results 

3.1. Search results 

Initial searches resulted in 8162 hits, of which 15 articles 

fulfilled the inclusion criteria and were included for data extrac- 

tion ( Chang and Lin, 2005 ; Charras, 2010 ; Duncan et al., 2006 ; 

Hickson et al., 2004 ; Kuosma et al., 2008 ; Olofsson et al., 2007 ; 

Porter et al., 2017 ; Poulsen et al., 2007 ; Roberts et al., 2017 ; 

Roberts et al., 2016 ; Schultz et al., 2014 ; Simmons et al., 2008 ; 

Simmons et al., 2017 ; Wikby et al., 2009 ; Wright et al., 2008 ). The 

results of the literature search are shown in Fig. 2 and, detailed 

information on exclusion reasons is provided in Appendix 2 . 

Nine articles described a randomized study design (four RCT’s 

( Duncan et al., 2006 ; Hickson et al., 2004 ; Olofsson et al., 2007 ; 

Simmons et al., 2017 ), one pilot-RCT ( Roberts et al., 2016 ), one ran- 

domized cluster trial ( Chang and Lin, 2005 ), two stepped wedge 

RCT’s ( Porter et al., 2017 ; Schultz et al., 2014 ) and one randomized 

crossover trial ( Simmons et al., 2008 )); one article described a 

non-randomized controlled trial ( Charras, 2010 ); three articles a 

controlled pre-posttest ( Poulsen et al., 2007 ; Roberts et al., 2017 ; 

Wikby et al., 2009 ); one a time series ( Kuosma et al., 2008 ) design 

and, one cohort study with a retrospective control ( Wright et al., 

2008 ). The studies were published between 2004 and 2018. In all 

trials the control group received usual care. The characteristics of 

the included studies are summarized in Table 1 . 

3.1.1. Methodological quality 

Table 2 provides the results of the methodological quality as- 

sessment. Of the 15 research studies, seven studies were of strong 

quality ( Duncan et al., 2006 ; Hickson et al., 2004 ; Olofsson et al., 

2007 ; Porter et al., 2017 ; Roberts et al., 2016 ; Schultz et al., 

2014 ; Simmons et al., 2017 ), six studies were of moderate quality 

( Chang and Lin, 2005 ; Kuosma et al., 2008 ; Poulsen et al., 2007 ; 

Roberts et al., 2017 ; Simmons et al., 2008 ; Wikby et al., 2009 ) and, 

two studies were of weak quality ( Charras, 2010 ; Wright et al., 

2008 ). The overall quality of evidence using GRADE was very 

low (data summarized in Table 3 ). There was a strong risk of 

performance and detection bias in all studies due to lack of blind- 

ing of participants and nurses. Blinding of the outcome assessor 

was described in two trials ( Olofsson et al., 2007 ; Porter et al., 

2017 ). The risk of selection and attrition bias is unclear because 

randomization procedures was not always clearly stated, as well 

as the methods used of handling withdrawals. And, the risk of 

reporting bias was largely unclear. 

3.2. Description of the population 

A total of 3162 participants from 15 trials (range, 18 to 592 

participants) were identified. The mean age of patients/residents 

in the studies ranged from 70 to 87 years. Hospital inpatients were 

admitted to the (sub-)acute or general hospital wards (4 studies, 

n = 1231) ( Porter et al., 2017 ; Roberts et al., 2017 ; Roberts et al., 

2016 ; Schultz et al., 2014 ), geriatric or medicine for the elderly 

wards (3 studies, n = 623) ( Hickson et al., 2004 ; Poulsen et al., 

2007 ; Wright et al., 2008 ), trauma or orthopedic wards (2 stud- 

ies, n = 517) ( Duncan et al., 2006 ; Olofsson et al., 2007 ). In one 

http://www.andeal.org
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Table 1 

Summary of the characteristics of the included studies. 

Study Country/ setting Population Intervention Control Sample size n 

(% retained) 

Follow-up Outcome measures and how 

assessed 

Outcomes 

Nursing Nurtition Plan 

Kuosma et al. 

(2008) 

Denmark/ nursing 

home 

All residents admitted on 

1 September 2004. 

Age (mean): 80 years 

Male (%): 30 

Malnutrition 1 : 75% 

Dementia 2 : 80% 

Nursing Nutrition Plan: 

1. Repeated malnutrition risk 

score and nutritional status 

every third month; 2. 

Individual nursing 

nutritional care plan and 

assistance of food intake; 3. 

Supervision of nursing staff

Usual care 20 (75%) 16 months Every three months: 

Nutritional status: MNA-SF 

(Danish), weight: 

standardized protocol. 

Close observations of appetite, 

eating difficulties and 

dietary preferences. 

Weight change; Proportion 

of patients with weight 

loss, weight stable and 

weight increase. 

Olofsson et al. 

(2007) 

Sweden/ hospital 

Orthopedic and 

geriatric ward 

Inpatients with femoral 

neck fracture aged ≥70 

years 

Age (mean): 82 years 

Male (%): 24 

MNA (mean): 22 

Dementia: 29% 

Nursing Nutrition Plan 

(geriatric ward): 

systematically registered 

food intake, standard 

protein-enriched diet 

including ONS, appetite 

examination, ambiance 

improvements necessary 

Usual post-operative 

care (orthopaedic 

ward); 

I: 102 (81%) 

C: 97 (76%) 

4 months Nutritional status: MNA, 

weight, height and BMI 

(once a week), four day 

nutritional journal. 

Cognitive status: MMSE 

Delirium: OBS scale 

Depression: treatment and 

GDS-15. 

Hospitalization (LOS); 

Nutritional status 

(MNA); Weight; BMI; 

Complications 

Porter et al. 

(2017) 

Australia/ hospital 

sub-acute ward 

Inpatients for 

rehabilitation or 

geriatric evaluation and 

medicine 

Age (mean): 80 years 

Male (%): 33 

Malnutrition: 50% 

Dementia: ND 

Implementation of the 

Protected Mealtimes Policy 

of the Hospital Caterers 

Association (using the 

behavior change wheel) 

Usual care I: 105 

C: 82 

Crossing over C 

to I: 38 

Admission to 

discharge 

Nutritional status: SGA, HGS, 

weight (scaled by ward 

nurses), energy and protein 

intake ( ¼ portion method), 

requirements REE + 1.42, 

protein 1.06 g/kg. 

Observed mealtime 

interruptions. 

Energy and protein intake; 

Difference between 

intake and requirements 

Fidelity with the 

Protected Mealtimes 

intervention 

Poulsen et al. 

(2007) 

Denmark, Sweden/ 

hospital geriatric 

rehabilitation 

inpatients of the geriatric 

rehabilitation clinic 

Age (mean): 83 years 

Male (%): 28 

Malnutrition: 55% 

Dementia: 50% 

Training and supervision 

program for nurses: a 90 

min lecture on 

malnutrition + training in 

assessing nutritional status, 

diet registration, examining 

oral and dental status and 

nutrition related problems 

Usual care (nurses 

responsible for 

nutritional care) 

I: 155 

C: 190 

retention not 

reported 

Admission to 

discharge 

Weight once weekly: 

mechanical chair scale 

Height: tape measure standing 

or supine position or whole 

arm span. Intake: 

one-quarter portion method 

Barthel index (BADL) 

Change in weight, BMI and 

BADL from admission to 

discharge 

Roberts S et al. 

(2015) 

Australia/ hospital 

general medical 

wards 

Inpatients at risk for 

pressure ulcer, aged ≥
18 years 

Age (mean): 72 years 

Male (%): 34 

Malnutrition: 55% 

Dementia: 0% (exclusion 

criteria) 

Patient-centered nursing 

nutrition plan: education 

and patient participation in 

their care through 

self-monitoring of intake 

guided by every day goal 

setting. 

Standard care I: 39 (79%) 

C: 41 (85%) 

Admission to 

discharge 

Nutritional status: SGA 

(medical record) 

Food intake: observed plate 

waste (validated method) 

and dietary recall by 

researcher 

Perception and acceptability of 

the intervention: interviews 

Energy and protein intake; 

% estimated energy and 

protein requirements 

met; perceptions and 

acceptability of the 

intervention 

Schultz et al. 

(2014) 

Australia/ hospital 

general medical 

wards 

Inpatients > 18 years with 

a high likelihood of 

length of stay exceeding 

7 days 

Age (mean): 70 years 

Male (%): 50 

Malnutrition: 14% (BMI ≤
20kg/m 

2 ) 

Dementia: ND 

Implementation of the 

evidence-based 

intervention: (1) MUST 

screening, (2) provision of 

food supplements to at risk 

patients, and (3) 

introduction of red feeding 

trays for patients requiring 

full feeding assistance. 

Standard care I: 240 (ND) 

C: 135 (ND) 

retention not 

reported 

Admission to 

discharge 

Nutritional status: MUST, 

weight and height by 

research team. Intake: 

medical record view by 

nurses. 

Hospital-related: nurse 

perspectives (Alberta 

Context Tool) and 

compliance (MUST, food 

supplements and red tray 

system). 

Change in weight and BMI 

every week; Food and 

fluid intake; LOS; 

mortality; discharge 

destination; 

re-admissions; 

Emergency department 

(ED) presentations. 

( Continued on next page ) 
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Table 1 ( Continued ). 

Study Country/ setting Population Intervention Control Sample size n 

(% retained) 

Follow-up Outcome measures and how 

assessed 

Outcomes 

Wikby et al. 

(2009) 

Sweden/ nursing 

home (n = 8) 

All newly admitted 

residents 

Age (mean): 85 years 

Male (%): ND 

Malnutrition: 43% (MNA) 

Dementia: 33% 

Staff education on dietary 

management; assessing 

nutritional status (MNA), 

identifying nutritional needs 

and causes of problems, 

discussing nutritional 

problems and how to 

improve, intake registration, 

designing a nutritional plan 

standard care I: 68 (91%) 

C: 59 (90%) 

4 months Nutritional assessment: MNA, 

height, weight, MAC, TSF, 

AMC. 

Activity index: mental 

capacity, motor activity, ADL 

functions. 

Cognitive functions: MMSE 

weight index (actual 

weight/reference 

weight ∗100); triceps 

skinfold thickness; arm 

muscle circumference; 

cognitive function 

Nursing assistance 

Chang, Lin. 

(2005) 

Taiwan/ nursing 

home 

All inpatients with 

dementia with eating 

problems 

Age (mean): 84 (I) and 72 

(C) years 

Male (%): ND 

Malnutrition: ND 

Dementia: 100% 

Three hours in-service feeding 

skills training program and 

one hour hands-on training 

on feeding dementia 

patients 

no training program I: 31 (39%) 

C: 36 (22%) 

3 months Staff: knowledge, attitude and 

behavior (questionnaires 

and observations). Feeding 

difficulty: EdFED scale. 

Observed total eating time 

and food intake (quarter 

portion method). 

Caregivers’ knowledge, 

attitude and behavior 

toward feeding dementia 

patient; EdFED score; 

Total eating time; 

Food intake 

Charras, 

Frémontier 

(2010) 

France/ nursing 

home 

All residents with 

Alzheimer-type 

dementia 

Age (mean): 85 

Male (%): ND 

Malnutrition: ND 

Dementia: 100% 

shared lunchtime meals staff

and residents as part of a 

training program 

usual care I: 8 

C:10 

retention not 

reported 

6 months Baseline: 

-Cognition: MMSE 

BL and after 6 months: 

-Weight: medical chair 

weighing scales 

-qualitative outcomes: 

observation + focus group 

Weight (kg) 

autonomy, autonomy, 

interactions, attitude, 

burnout, uniforms, 

organizational issues, 

quality of food, 

implementation 

Duncan et al. 

(2006) 

United Kingdom/ 

hospital trauma 

ward 

Women > 65 years with 

acute nonpathological 

hip fracture 

Age (mean): 83 years 

Malnutrition: mean MNA 

score 20 

Dementia: 57% 

additional personal attention 

of Dietary Assistants (DAs) 

usual care I:153 (95%) 

C: 165 (95%) 

4 months Standardized Audit of Hip 

Fractures in Europe (SAHFE) 

Nutritional status: MNA, 

weighed food intake and 

description of portion sizes 

Cognition: AMT 

Mortality rate, LOS, 

complication rate, 

energy intake, 

nutritional status 

Hickson et al. 

(2004) 

United Kingdom/ 

hospital 

medicine of the 

Elderly ward 

Inpatients aged 65 years 

an over 

Age (median): 82 years 

Male (%): 32 (I) and 42 (C) 

Malnutrition: median BMI 

21.8 kg/m 

2 

Dementia: median AMT 

score 8.5 

additional nutritional care 

from a trained health care 

assistant (HCA) 

usual ward care I: 292 (86%) 

C: 300 (86%) 

Admission to 

discharge 

Height, weight and BMI: 

demi-span and electronic 

seat scales 

Functional status: Barthel 

Score and hand grip 

dynamometry 

Cognition: AMT 

Depression: BASDEC 

Food intake: weighing main 

meals and food records 

Weight; BMI; MAC; serum 

Albumin; Barthel Score; 

AMT; Food intake; 

Infection rate; 

Intravenous fluid; LOS; 

Mortality in hospital 

Roberts HC 

et al. (2017) 

United Kingdom/ 

hospital acute 

medical ward 

All inhospital female 

patients 

Age (mean): 87 years 

Malnutrition: 40% 

Dementia: 17% 

Volunteer feeding assistance 

program (i.e. at weekday 

lunchtimes) 

usual care I: 276 (73%) 

C: 313 (80%) 

Admission to 

discharge 

Nutritional status: height, 

weight, MUST from clinical 

record review 

Level of mealtime assistance: 

observed 

Cognition: AMT + MMSE 

Dietary intake: 24h records 

Energy and protein intake 

( Continued on next page ) 
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Table 1 ( Continued ). 

Study Country/ setting Population Intervention Control Sample size n 

(% retained) 

Follow-up Outcome measures and how 

assessed 

Outcomes 

Simmons et al. 

(2016) 

United States of 

America/ nursing 

home 

Long-stay residents using 

caloric supplementation 

Age (mean): 83 years 

Male (%): 15 

Malnutrition: 14-20% 

(BMI < 20) 

Dementia: 78% 

Training non-nursing staff to 

provide assistance during 

(in-between) meals. 

routine care I: 65 (66%) C: 

65 (84%) 

2 x 24 weeks Cognitive status: 

MMSEMonthly weight: 

standardized protocolIntake: 

observations according to 

Minimum Data Set (MDS) 

criterion 

Nutritional intake; staff

time (minutes and 

seconds) to provide 

assistance, resident 

refusal rate, costs 

Simmons et al. 

(2008) 

United States of 

America/ nursing 

home 

Long-stay residents with 

low intake and 

responsive to a feeding 

assistance intervention 

Age (mean): 84 years 

Male (%): 20 

Malnutrition: 26% (BMI 

< 21 kg/m 

2 ) 

Dementia: 41-43% 

Feeding assistance 

intervention (mealtime 

assistance and 

between-meal snack 

delivery) 

routine care I: 35 (80%) 

C: 34 (94%) 

2 × 24 weeks Cognitive status: MMSE 

Monthly weight: standardized 

protocol 

Need for assistance: MDS 

Intake: standardized 

observations and weighed 

intake. according to MDS 

criterion 

Weight change and BMI 

over each 24-week 

phase; calorie intake 

Wright et al. 

(2008) 

United Kingdom/ 

hospital 

medicine for the 

elderly & 

neurology 

All in patients aged over 

65 years with dysphagia 

and a texture modified 

diet 

Age (mean): 79 years 

Male (%): 54 

Malnutrition: ND 

Dementia: ND 

Feeding assistance by trained 

feeding volunteers 

(undergraduate nutrition 

students seeking hospital 

experience) 

routine assistance I: 16 (100%) 

C: 30 (100%) 

Admission to 

discharge 

Food intake: standardized food 

record charts (I) and 

weighed food intake (C) 

Weight: weekly by chair scale 

energy and protein intake; 

nutritional goal (energy) 

achieved 

1 Malnutrition reported as risk factor using validated screening instruments like MNA, MUST, SGA or using BMI < 20 or 21 kg/m 

2 . 
2 Dementia reported as mild or severe dementia or cognitive impairment in baseline characteristics based on criteria for neuropsychological or cognitive problems or measured by Mini-Mental State Examination (MMSE) or 

Abbreviated Mental Test (AMT). Abbreviations: ADL: Activities of Daily Living; AMC, Arm Muscle Circumference; AMT, Abbreviated Mental Test; BASDEC, Brief Assessment Schedule Depression Cards; BL, Baseline; BMI, Body 

Mass Index; C, comparison/control; EdFED, The Edinburgh Feeding Evaluation in Dementia; GDS-15, Geriatric Depression Scale; HGS, Hand Grip Strength; I, intervention; LOS, Length of Stay; MAC, Mid-arm circumference; MDS, 

Minimum Data Set; MMSE, Mini-Mental State Examination; MNA, Mini Nutritional Assessment or MNA-SF, Short Form; MUST, Malnutrition Universal Screening Tool; ND, not described; OBS, Organic Brain Syndrome; ONS, Oral 

Nutritional Supplements; REE, Resting energy expenditure; RN, Registered Nurse; SGA, Subjective Global Assessment; TSF, Triceps Skinfold Thickness. 
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Table 2 

Quality of studies investigating nursing nutrition interventions to prevent and treat malnutrition in the hospital, rehabilitation setting or long-term care facilities, according 

to the American Dietetic Association (ADA) Evidence analysis manual (2010). 

Study Study design LoE Quality rating ∗∗ Validity items ∗∗ Comments 

1 2 3 4 5 6 7 8 9 10 

Nursing Nutrition Plan 

Kuosma et al. (2008) Time Series C Neutral Y U U Y N Y Y U Y U 

Olofsson et al. (2007) RCT A Positive Y Y Y Y U U Y U Y Y Randomization between 

orthopedic or geriatric ward. 

Porter et al. (2017) Stepped Wedge RCT A Positive Y Y Y Y U Y Y Y Y U 

Poulsen et al. (2007) Controlled pre-post test C Neutral Y U Y U N Y Y U Y Y 

Roberts S et al. (2015) pilot-RCT A Positive Y Y Y Y N Y Y U Y Y 

Schultz et al. (2014) Stepped Wedge RCT A Positive Y Y Y Y N Y Y Y Y Y 

Wikby et al. (2009) controlled pre-post test C Neutral Y U U Y N Y Y U Y U 

Nursing Assistance 

Chang, Lin. (2005) Cluster Randomized 

Controlled Trial 

A Neutral Y U U U N U N N Y Y Pre-post test after randomization: 

20 nursing assistants and 

dementia patients (I: n = 12 and 

C: n = 8) were matched for 

analysis. 

Charras, Frémontier (2010) Non randomized 

controlled trial 

C Negative U N N N N N U N Y U Natural experiment; groups not 

equal in patient characteristics. Duncan et al. (2006) RCT A Positive Y Y Y Y N Y Y Y U U 

Hickson et al. (2004) RCT A Positive Y Y Y Y N Y Y Y Y U 

Roberts HC et al. (2017) Controlled pre-post test C Neutral Y Y U U N Y Y Y Y U 

Simmons et al. (2016) RCT A Positive Y Y Y Y N Y Y Y Y Y 

Simmons et al. (2008) Randomized Crossover 

study 

A Neutral Y U U Y N Y Y Y Y U 

Wright et al. (2008) cohort with a retrospective 

control 

B Negative Y Y N U N N N U Y Y 

LoE = Level of Evidence according to the Quality Criteria Checklist of the Academy of Nutrition and Dietetics. 

Validity items: 1) clear stated research question; 2) subject selection free from selection bias; 3) comparable study groups; 4) described method of handling withdrawals; 

5) blinding used; 6) interventions described in detail; 7) clearly defined outcomes, measurements valid and reliable; 8) appropriate statistical analysis; 9) appropriate 

conclusions, considering biases and limitations; 10) funding and sponsorship free from bias. 

Table 3 

Quality of evidence according to GRADE. 

Nursing nutrition intervention compared to usual care on physical outcomes in patient with malnutrition in the hospital. 

Assumed risk Control Corresponding risk (nursing nutrition 

intervention) 

N participants (studies) Quality of evidence 

(GRADE) 

Energy intake 

(kcal) 

Energy intake was reported by means 

between 756 ± 399 and 1560 ± 556 

or median 1082 IQR 798-1454. 

The mean energy intake in the intervention 

group was between 1105 ± 361 and 1583 ±
331) or median 1065 IQR 676-1426 and 

suggest no difference. 

1293 (5 studies) 1 , 2 , 3 , 4 , 5 + — (Very low) 

Protein intake 

(gram) 

Protein intake was reported by mean 

of 67.0 ± 25.2 and median 39.1 IQR 

29.4-54.8. 

The mean protein intake in the intervention 

group was equal to the assumed risk (mean 

68,6 ± 26.0 and median 40.1 IQR 23.3-53.4). 

776 (2 studies) 1 , 5 + — (Very low) 

Weight (kg) Weight was reported by means 

between 62.0 ± 17.2 and 61.7 ±
13.0 or median 58.1 IQR 48.5-70.2 

or weight change over follow up 

(-1.0 kg and + 0.36 kg). 

Mean weight raised in the intervention group 

by 1.1 to 4.5 kg (e.g. 63.1 ± 16.4 and 66.2 

± 14.1), median weight decreased with 1.5 

kg (56.6 IQR 46.6-67.7). Weight change over 

follow-up was -0.35 kg and + 2.0 kg. 

1750 (6 studies) 2 , 4 , 6 , 7 , 8 , 9 + — (Very low) 

BMI (kg/m 

2 ) BMI was reported by means (between 

23.0 ± 3.8 and 27.3 ± 8.7) or 

median (21.6 IQR 19.1-25.5) or BMI 

change over follow-up (-0.01 

kg/m 

2 ). 

Mean BMI raised by 0.3 to 1.7 kg/m 

2 (24.3 ±
5.9 and 24.7 ± 4.2) or decreased with 1.4 

kg/m 

2 (25.9 ± 5.4) or was equal to the 

assumed risk (21.5 IQR 18.2-25.8). BMI 

change over follow-up was + 0.72 kg/m 

2 . 

1430 (5 studies) 4 , 6 , 7 , 9 , 10 + — (Very low) 

LOS (days) LOS was reported by means (39.8 ±
41.9) or median (between 23 IQR 

14-39 and 32 IQR 49). 

Mean LOS decreased by 12.4 days (e.g. 27.4 ±
15.9) and median LOS was equal to the 

assumed risk (21 IQR 13-36 and 34 IQR 48). 

1051 (3 studies) 2 , 6 , 9 + — (Very low) 

Mortality Mortality risk was 11.7-22.9% in 

hospitalized patients. 

Mortality risk decreased with 1.1-9.8 % (e.g. 

10.6-13.1%). 

894 (2 studies) 2 , 9 + — (Very low) 

1 Porter J, Haines TP, Truby H. The efficacy of protected mealtimes is hospitalised patients: a stepped wedge cluster randomised trial. BMC Medicine; 2017. 
2 Duncan DG, Beck SJ, Hood K, Johansen A. Using dietetic assistants to improve the outcome of hip fracture: a randomised controlled trial of nutritional support in an 

acute trauma ward. Age and Ageing; 2006. 
3 Simmons SF, Hollingworth EK, Long EA, Liu X, Shotwell MS, Keeler E, An R, Silver HJ. Training nonnursing staff to assist with nutritional care delivery in nursing homes: 

a cost-effectiveness analysis. JAGS; 2017. 
4 Simmons SF, Keeler E, Zhuo X, Kickey KA, Sato H, Schnelle JF. Prevention of unintentional weight loss in nursing home residents: a controlled trial of feeding assistance. 

JAGS; 2008. 
5 Roberts HC, Pilgrim AL, Jameson KA, Cooper C, Sayer AA, Robinson S. The impact of trained volunteer mealtime assistants on the dietary intake of older female in- 

patients: the Southampton mealtime assistance study. Journal of Nutrition in Health Aging; 2017. 
6 Olofsson B, Stenval M, Lundström M, Svensson O, Gustafson Y. Malnutrition in hip fracture patients: an intervention study. Journal of Clinical Nursing; 2007. 
7 Poulsen I, Vendel Petersen H, Rahm Hallberg I, Schroll M. Lack of nutritional and functional effects of nutritional supervision by nurses: a quasi-experimental study in 

geriatric patients. Scandinavian Journal of Food and Nutrition; 2007. 
8 Charras K, Frémontier M. Sharing meals with institutionalized people with dementia: a natural experiment. Journal of Gerontological Social Work; 2010. 
9 Hickson M, Bulpitt C, Nunes M, Peters R, Cooke J, Nicholl C, Frost G. Does additional feeding support probvided by health care assistants improve nutritional status and 

outcome in acutely ill older in-patients? A randomised controlled trial. Clinical Nutrition; 2004. 
10 Schultz TJ, Kitson AL, Soenen S, Long L, Shanks A, Wiechula R, Chapman I, Lange K. Does a multidisciplinary nutritional intervention prevent nutritional decline in 

hospital patients? A stepped wedge randomised cluster trial. e-SPEN Journal; 2014. 
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Fig. 2. PRISMA flowchart of studies through review proces. 

study residents were admitted to a residential home (n = 127) 

( Wikby et al., 2009 ) and in five studies residents were admitted 

to nursing homes (n = 304) ( Chang and Lin, 2005 ; Charras, 2010 ; 

Kuosma et al., 2008 ; Simmons et al., 2008 ; Simmons et al., 2017 ). 

Patients in the nine hospital studies (n = 2371) had a likelihood 

length of stay of > 4-7 days ( Duncan et al., 2006 ; Hickson et al., 

2004 ; Olofsson et al., 2007 ; Porter et al., 2017 ; Poulsen et al., 

2007 ; Roberts et al., 2017 ; Roberts et al., 2016 ; Schultz et al., 2014 ; 

Wright et al., 2008 ). The presence of dementia was described 

in twelve trials; indicated by the Mini-Mental State Examina- 

tion (mean score 7-17) ( Charras, 2010 ; Olofsson et al., 2007 ; 

Simmons et al., 2008 ; Simmons et al., 2017 ; Wikby et al., 2009 ), 

Abbreviated Mental Test ( Duncan et al., 2006 ; Hickson et al., 2004 ) 

or, as baseline criterion ( Chang and Lin, 2005 ; Kuosma et al., 2008 ; 

Poulsen et al., 2007 ; Roberts et al., 2017 ; Roberts et al., 2016 ). 

3.2.1. Content of interventions 

The included studies identified two categories of nursing nutri- 

tion interventions; 1) a nursing nutrition plan focused on nursing 

activities and 2) nursing assistance strategies. 

3.3. Nursing nutrition plan 

Seven studies evaluated the implementation of a nursing nu- 

trition plan compared with standard care (hospital N = 5; nursing 
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homes N = 2). Nurses carried out a variety of interventions, aiming 

to improve nutritional status, weight or dietary intake. 

In three studies, an educational program for nurses was part 

of the intervention ( Porter et al., 2017 ; Poulsen et al., 2007 ; 

Wikby et al., 2009 ). Porter et al. trained ward staff in the imple- 

mentation of the Protected Mealtime policy. Poulsen et al. trained 

and supervised nurses on the symptoms, consequences, risk fac- 

tors, prevention and treatment of malnutrition. The education 

program of Wikby et al. focused on food and dietary management 

and supervised the nursing staff to improve the individual plan 

and to ensure information sharing. Supervision was part of the in- 

tervention in three studies and given by an experienced registered 

nurse ( Kuosma et al., 2008 , Poulsen et al., 2007 ) or an educated 

nurse aid as a dietary ombudsman ( Wikby et al., 2009 ). 

Three studies introduced individual assessment of nutritional 

status by nurses using screening or diagnostic tools and anthropo- 

metric measures. (Kuosma et al., 2008; Schultz et al., 2014; Wikby 

et al., 2009) . In five studies observation of nutritional intake (by 

nurses ( Olofsson et al., 2007 ; Poulsen et al., 2007 ; Wikby et al., 

2009 ), dietetic students ( Porter et al., 2017 ) or a research dietitian 

( Roberts et al., 2016 )) and an individual nutritional care plan 

were important elements of the nursing nutrition plan, as well 

as an examination of nutritional care problems like appetite loss, 

eating difficulties, pain and oral/dental status ( Kuosma et al., 2008 ; 

Olofsson et al., 2007 ; Poulsen et al., 2007 ; Schultz et al., 2014 ; 

Wikby et al., 2009 ). In two studies standard provision of food 

supplements (protein enriched meals and protein drinks) were 

introduced ( Olofsson et al., 2007 ; Schultz et al., 2014 ). In addition, 

Olofsson et al. served an appetizer at lunch and dessert at diner. 

Involving patients in their individual care plans by education 

in nutritional needs as a self-management strategy to increase 

patient participation was part of the intervention by Poulsen et al. 

and Roberts et al. 

3.4. Nursing assistance 

Eight studies evaluated the implementation of nursing as- 

sistance compared with usual care ( Chang and Lin, 2005 ; 

Charras, 2010 ; Duncan et al., 2006 ; Hickson et al., 2004 ; 

Roberts et al., 2017 ; Simmons et al., 2008 ; Simmons et al., 

2017 ; Wright et al., 2008 ). In all studies, assistants or volunteers 

were local trained ( Chang and Lin, 2005 ; Duncan et al., 2006 ; 

Hickson et al., 2004 ; Roberts et al., 2017 ; Wright et al., 2008 ) or 

followed a federal program ( Charras, 2010 ; Simmons et al., 2008 ; 

Simmons et al., 2017 ) before working in practice. The duration of 

the training programs varied from 1-2 hour sessions spread over 

one or more weeks (up to eight hours training) ( Simmons et al., 

2008 ; Simmons et al., 2017 ; Wright et al., 2008 ) or four to fifteen 

hour sessions in 1 or 2 days ( Chang and Lin, 2005 ; Hickson et al., 

2004 ; Roberts et al., 2017 ). In one study, assistants were trained 

on the job during two weeks ( Duncan et al., 2006 ). In another 

study, the staff members initiated to support patients by sharing 

lunchtime as part of a 12-session training program on dementia 

care ( Charras, 2010 ). The aim of the interventions in the hospital 

setting was to help patients who needed feeding support to meet 

their nutritional needs by employing dietetic assistants or health 

care assistants ( Duncan et al., 2006 ; Hickson et al., 2004 ) or by 

training volunteers (Roberts et al., 2017; Wright et al., 2008) . They 

assisted with food choice, portion size, cutting foods, opening 

packages, cleaning hands, dentures or glasses, they ensured that 

the patient was seated comfortable with meal tray in reach and 

provided additional milky drinks or prescribed supplements. Three 

studies also trained assistants to outline a nutrition care plan, 

to discuss the patients’ nutritional needs with relatives, nursing 

staff and dietitian ( Duncan et al., 2006 ; Hickson et al., 2004 ; 

Wright et al., 2008 ). The aim of the interventions in the nursing 

home setting was to support residents by interaction and optimiz- 

ing mealtime environment through staff members ( Charras, 2010 ) 

or training non-nursing staff on feeding assistance during meals 

(Simmons et al., 2008, 2017) . The intervention by Chang and 

Lin included a protocol which contained the preparation for the 

mealtime environment, interactions between caregivers, dementia 

patients, and feeding skills to deal with food refusal. 

3.4.1. Effect on outcomes 

The following outcomes were evaluated: nutritional in- 

take, ( Chang and Lin, 2005 ; Duncan et al., 2006 ; Porter et al., 

2017 ; Roberts et al., 2017 ; Roberts et al., 2016 ; Simmons et al., 

2008 ; Simmons et al., 2017 ; Wright et al., 2008 ) nutritional 

status, ( Charras, 2010 ; Duncan et al., 2006 ; Hickson et al., 

2004 ; Kuosma et al., 2008 ; Olofsson et al., 2007 ; Poulsen et al., 

2007 ; Schultz et al., 2014 ; Simmons et al., 2008 ; Wikby et al., 

2009 ) length of stay, ( Duncan et al., 2006 ; Hickson et al., 

20 04 ; Olofsson et al., 20 07 ) complications ( Duncan et al., 

20 06 ; Olofsson et al., 20 07 ) mortality, ( Duncan et al., 2006 ; 

Hickson et al., 2004 ) costs, ( Simmons et al., 2017 ) independence, 

( Hickson et al., 2004 ; Poulsen et al., 2007 ; Wikby et al., 2009 ) and 

cognitive function, ( Wikby et al., 2009 ) Furthermore, Duncan et al. 

also evaluated patient satisfaction and Chang and Lin also reported 

the knowledge and attitude of nursing assistance (see Table 4 ). 

For all outcomes, we were unable to perform meta-analyses due 

to different ways of data collection across studies. 

3.5. Nutritional intake 

Eight studies reported nutritional intake; two studies evaluating 

a nursing nutrition plan and six studies evaluating the implemen- 

tation of nursing assistance. Energy intake was reported in seven 

studies, ( Duncan et al., 2006 ; Porter et al., 2017 ; Roberts et al., 

2017 ; Roberts et al., 2016 ; Simmons et al., 2008 ; Simmons et al., 

2017 ; Wright et al., 2008 ) of which three studies also reported pro- 

tein intake ( Porter et al., 2017 ; Roberts et al., 2017 ; Roberts et al., 

2016 ) and, one study food intake ( Chang and Lin, 2005 ). Four stud- 

ies showed an improved nutritional intake ( Duncan et al., 2006 ; 

Roberts et al., 2016 ; Simmons et al., 2008 ; Wright et al., 2008 ). 

Intake improved after implementing a patient-centered nutri- 

tional intervention where patients were educated in nutrition and 

self-monitoring to participate in their care (p = 0.03 for energy and 

p = 0.05 for protein intake) ( Roberts et al., 2016 ). Intake significantly 

improved after introducing personal attention of dietary assistants 

compared to conventional pattern of nurse- and dietitian-led care 

(mean difference 259-440 kcal, p < 0.001) ( Duncan et al., 2006 ) 

and (p = 0.0 0 0) ( Simmons et al., 2008 ) and after targeted feed- 

ing assistance by volunteer nutrition students (mean difference 

1294-3360 kJ and 13-41 gram, P < 0.001 and p < 0.01) ( Wright et al., 

2008 ). In contrast, energy and protein intake did not improve 

after implementing the Protected Mealtimes Policy (p = 0.86) 

( Porter et al., 2017 ). Intake did not improve after training nursing 

assistants (p = > 0.05) ( Chang and Lin, 2005 ; Simmons et al., 2017 ) 

or after the introduction of volunteer feeding assistants (p = 0.55) 

( Roberts et al., 2017 ). 

3.6. Nutritional status 

Five studies evaluating a nursing nutrition plan ( Kuosma et al., 

2008 ; Olofsson et al., 2007 ; Poulsen et al., 2007 ; Schultz et al., 

2014 ; Wikby et al., 2009 ) and four studies evaluating nursing 

assistance ( Charras, 2010 ; Duncan et al., 2006 ; Hickson et al., 

20 04 ; Simmons et al., 20 08 ) measured nutritional status. Hospi- 

talized patients who received a nursing nutrition plan compared 

with usual care did not significantly change their weight or 

BMI from admission to discharge (P > 0.05) ( Poulsen et al., 2007 ; 
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Table 4 

Data extraction per included study. 

Intervention group Control group 

Study ID Outcome Partici-pants (N) N Baseline Final N Baseline Final 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean(SD) or 

median (IQR) or 

proportion (n, %) 

Mean 

change (SD) 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean 

change (SD) 

NNP 

Kuosma, 2008 Weight stable residents (%, CI 99%) 15 15 52,6 (23,1-80,2) 87,7 (CI ND) 

Weight losers (%, CI 99%) 42 (23,1-80,8) 13,3 (CI ND) 

Weight change (kg) −1.4 (3.0) 0.7 (1.8) 

MNA score (median, range) 9 (6-13) 9 (2-12) 

Olofsson, 2007 LOS (days) 157 83 27,4 (15,9) 74 39,8 (41,9) 

MNA score 22,6 (3,6) 22,7 (4,4) 22,0 (4,3) 21,5 (5,0) 

BMI (kg/m 

2 ) 25,1 (4,1) 24,7 (4,2) 23,3 (4,0) 23,0 (3,8) 

Weight (kg) 67,3 (13,1) 66,2 (14,1) 62,4 (13,0) 61,7 (13,0) 

Complications (n, %) delirium 

48 (58) 54 (73) 

Decubitus ulcers 7 (8) 14 (9) 

Nutrition difficulties 18 (22) 26 (35) 

Constipation 30 (36) 37 (50) 

Urinary tract infection 27 (33) 37 (50) 

Porter, 2017 Energy intake (kJ) 187 206 6479 (2486) 210 6532 (2328) 

Protein intake (g) 68,6 (26,0) 67 (25,2) 

Energy deficit (kJ/day) 1116 (2967) 1392 (3037) 

Protein deficit (g/day) 2,6 (30,1) 7,1 (32,1) 

Poulsen, 2007 Weight (kg) 345 155 63,1 (16,4) 0 (2,9) 190 62 (17,2) −0,1 (2,8) 

BMI (kg/m 

2 ) 24,3 (5,9) 24,0 (4,9) 

Barthel index 65,6 (24,2) 64,3 (24,3) 

Roberts S., 

2016 

% estimated energy requirements met 66 31 65,2 (36,2) 82,7 (29,9) 27 35 72,4 (36,2) 73,8 (32,0) 1 

% estimated protein requirements met 64,1 (34,5) 91,1 (32,3) 42 65,3 (31,2) 76,8 (37,8) 18 

Schultz, 2014 BMI 375 240 25,9 (5,9) 25,9 (5,4) 135 25,9 (6,3) 27,3 (8,7) 

Weight change (%) −0,2 (3,0) −0,4 (2,3) −0,8 (3,7) −2,1 (4,0) 

Weight change (kg) −0,2 (2,2) −0,3 (1,6) −0,7 (2,4) −1,5 (2,9) 

BMI change (kg/m 

2 ) −0,1 (0,8) −0,1 (0,6) −0,2 (0,9) −0,5 (0,9) 

Wikby, 2009 Weight index (%) 115 62 94,8 (15,5) 97,2 (15,2) 53 92,0 (14,8) 93,9 (14,7) 

Triceps skinfold thickness (mm) 12,4 (5,0) 13,1 (5,3) 11,2 (5,4) 12,1 (5,6) 

Arm muscle circumference (mm) 23,2 (2,9) 23,6 (2,8) 22,6 (2,5) 22,9 (2,3) 

Albumin g/L 37,1 (5,0) 38,1 (3,9) 37,2 (4,0) 37,4 (3,8) 

Transthyretin/s (g/L) 0,22 (0,068) 0,23 (0,062) 0,23 (0,052) 0,24 (0,056) 

Activity score (median) 79 (68-86) 79 (69-88) 72 (55-79) 70 (53-83) 

Overall cognitive funcition (median) 17 (6-22) 19 (6-24) 12 (0-21) 11 (0-21) 

( Continued on next page ) 
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Table 4 ( Continued ). 

Intervention group Control group 

Study ID Outcome Partici-pants (N) N Baseline Final N Baseline Final 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean(SD) or 

median (IQR) or 

proportion (n, %) 

Mean 

change (SD) 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean (SD) or 

median (IQR) or 

proportion (n, %) 

Mean 

change (SD) 

NA 

Chang, 2005 Intake (0- ¼- ½- ¾-1) 67 31 0,9 (0,22) 0,85 (0,25) 36 0,78 (0,34) 0,94 (0,18) 

Nursing assistants knowledge 11,8 (3,8) 18,3 (3,2) 10,4 (3,2) 11,1 (4,3) 

Nursing assistants attitude 52,3 (9,7) 44 (8,6) 48,4 (9,1) 49 (12) 

Charras, 2010 Weight (kg) 18 8 51,25 (8,69) 54,62 (9,03) 3,37 10 63,01 (12,56) 60,79 (12,35) 2,22 

Duncan, 2006 Weight change (kg) over follow-up 318 145 −0,35 157 −1 

Handgrip strength change(Nm) 2,17 0,16 

Mid-arm circum-ference change (cm) −0,89 −1,28 

Triceps skin fold thickness change (mm) −0,88 −1,22 

Total energy intake (kcal/24h) 1105 (361) 756 (399) 

Conventional food kcal/24h 693 (325) 633 (351) 

Supplements kcal/24h 409 (219) 123 (231) 

LOS hospital (days), (median IQR) 34 (48) 32 (49) 

Complications (median, IQR) 79 (61) 84 (67) 

Death at 4 months (%) 13,1 22,9 

Satisfaction, median (IQR) 6,5 (2) 3 (4) 

Hickson, 2004 LOS, median IQR 592 292 21 (13-36) 300 23 (14-39) 

Mortality, N(%) 31 (10,6%) 35 (11,7%) 

BMI (kg/m 

2 ), median IQR 212 21,5 (18,2-25,8) −0,7 217 21,6 (19,1-25,5 −0,3 

Weight (kg), median IQR 56,6 (46,6-67,7) −0,3 58,1 (48,5-70,2) −0,1 

MAC (cm), median IQR 24,9 (21,7-28,7) −0,2 24,8 (22,5-28,0) −0,2 

Triceps skin fold (mm), median IQR 11,3 (8,2-15,5) −0,2 10,1 (7,6-13,4) −0,2 

MAMC (cm), median IQR 21,1 (18,5-23,6) −0,1 21,7 (19,7-23,9) −0,1 

Barthel score, median IQR 16 (13-19) 2 16 (12-18,5) 1 

Grip strength (kgf), median IQR 12,9 (9,4-19,4) 0,8 15 (9,5-21,8) 0,7 

Roberts H.C., 

2017 

Energy intake (kcal), median IQR 409 221 1028 (717-1388) 1065 (676-1426) 186 1017 (686-1290) 1082 (798-1454) 

Energy intake (kcal/kg/day), median IQR 18,2 (11,7-23,7) 18,2 (10,3-26,8) 18,7 (13-24,1) 19,3 (14,1-26,8) 

Protein intake (g), median IQR 38,9 (26,8-55,4) 40,1 (23,3-53,4) 38,6 (25,5-51,7) 39,1 (29,4-54,8) 

Protein intake (g/kg /day), median IQR 0,72 (0,44-0,88) 0,63 (0,42-0,98) 0,7 (0,51-0,97) 0,66 (0,52-0,94) 

Simmons, 2016 Energy intake (total) Not reported Not reported 

Energy intake (between meals) Not reported Not reported 

Costs per patient per day (Dollar) 122 0,8 2,04 0,8 0,8 

Simmons, 2008 Oral food intake (kcal/day) initial 76 33 1237 (302) 1539 (322) 31 1189 (398) 1316 (476) 

Oral food intake (kcal/day) crossover 28 1204 (377) 1583 (331) 32 1504 (356) 1323 (339) 

Oral Fluid intake Not reported Not reported 

Weight change (pound) 61 4,001 63 0,356 

% patients with weight gain or 

maintenance 

56 28 

BMI change (kg/m 

2 ) 0,716 −0,014 

Wright, 2008 Energy intake as % of energy requirements 46 16 80,4 (29,5) 30 41,6 (15,6) 38,8 (ND) 

∗Time series with 5 measurements in 16 months: control group is baseline measurement at the 1 t Quarter, the intervention is implemented at the beginning of the 2 nd Quarter and final measure is taken at the end of the 5 th 

Quarter (one year after starting the intervention). 

ND = not described. 
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Schultz et al., 2014 ) and after four month follow-up ( Olofsson et al., 

2007 ). Neither did change nutritional risk score, indicated by MNA 

scores (p = 0.057) ( Olofsson et al., 2007 ). In long-term care facilities 

a nursing nutrition plan compared with usual care did change 

malnutrition risk factors in residents. In one study, residents 

gained weight with 1.4 kg (p < 0.001) after receiving a nursing 

nutrition plan and the number of residents with protein energy 

malnutrition decreased significantly (p = 0.004) ( Wikby et al., 

2009 ). Another study showed an increased proportion of weight- 

stable residents in a 15 month time series evaluation of a 

nursing nutrition plan (52.6% to 87.7%, p < 0.01) ( Kuosma et al., 

2008 ). 

Nursing home residents who received feeding assistance 

maintained or gained BMI and weight with 0.75 point and 

2.1 kg respectively; 56% of the residents maintained or gained 

weight compared to 28% of the residents in the control group 

( Simmons et al., 2008 ). Sharing mealtimes of staff with residents 

resulted after six months in significant weight gain of residents 

with Alzheimer-type dementia with 3.37 kg and a weight loss of 

2.22 kg in the comparison group ( Charras, 2010 ). In the hospital, 

employment of dietetic assistants or health care assistants did not 

significantly change weight or other markers of nutritional status 

between admission and hospital discharge (p > 0.05) ( Duncan et al., 

20 06 ; Hickson et al., 20 04 ). Although a consistent pattern of 

benefit was seen leading to a smaller decline of mid-arm circum- 

ference (p = 0.002), weight and triceps skinfold thickness (P > 0.05) 

( Duncan et al., 2006 ) and less intra-venous/subcutaneous fluids 

and use of antibiotics (p = 0.03) ( Hickson et al., 2004 ). 

3.7. Length of stay 

Length of stay was measured in three studies. The hospitaliza- 

tion period for patients with femoral neck fracture who received a 

nursing nutrition plan was shorter than that of the control group 

(12.4 days, p = 0.019) ( Olofsson et al., 2007 ). Employment of dietetic 

assistants or health care assistants did not result in any differences 

of length of stay ( Duncan et al., 2006; Hickson et al., 2004 ). 

3.8. Mortality 

One study reported on mortality after implementing nursing 

assistance with feeding on the trauma ward in the hospital. The 

death rate among patients supported by dietetic assistants was 

lower than patients who received routine care (p = 0.048) even 4 

months after hospital discharge (p = 0.036) ( Duncan et al., 2006 ). 

This gave a 6% absolute reduction of in-hospital mortality and 

9.8% reduction at 4-month follow-up, with relative risk reductions 

of 60% and 43%, respectively. Another study on the acute medical 

ward reported no differences in mortality rates before discharge 

of patients supported by health care assistants compared with the 

control group (p = 0.69) ( Hickson et al., 2004 ). 

4. Discussion 

This systematic review identified 15 unique articles describing 

the effectiveness of interventions that nurses can use in daily 

practice to optimize nutritional care in malnourished patients and 

to support patients in self-care to prevent or treat malnutrition 

during hospital stay. Two main categories of nursing nutrition in- 

terventions were identified: implementation of a nursing nutrition 

plan focusing on nursing actions in nutritional care or implemen- 

tation or nursing assistance in feeding support. The majority of 

the studies was of low quality, mainly due to the impossibility 

of blinding patients and health care professionals for nutrition 

interventions. 

Although direct comparison is difficult because the case-mix 

of patients and study methods, some hospital studies showed a 

slightly improved nutritional intake or nutritional status through 

a nursing nutrition plan by educating patients in nutrition and 

self-monitoring or through nursing assistance by dietetic as- 

sistants or volunteers who give personal attention and feeding 

assistance to malnourished patients. Also, some improved clinical 

outcomes in length of stay, complications and mortality rates were 

shown. 

Important elements of a nursing nutrition plan to help patients 

improving their intake are: 1) repeated assessment of nutri- 

tional status, 2) supervision and, 3) monitoring nutritional intake. 

Administering regular weighing of bodyweight and validated 

screening tools, appetite observation, identifying eating difficulties 

dietary preferences and ambiance improvements to assure nice 

and comfortable meal times are effective elements of nursing 

nutritional care in the prevention and treatment of malnutrition. 

Supervision of the nursing staff by a nurse expert will ensure 

information sharing and teaching on the job. And, self-monitoring 

of patients’ oral intake with a food chart or nutritional diary 

together with guided nutrition-related goal setting could be ef- 

fective for nurses to help patients meeting their treatment goals. 

These findings are a guidance in education and policy making of 

malnutritional care and may be used to further optimize nurses’ 

role in nutritional care as one of the aspects in the fundamentals 

of care ( Kitson, 2018 ). In an earlier mixed methods review, Ed- 

wards et al. ( Edwards et al., 2015 ) determined the effectiveness, 

perceptions and experiences of meal time assistance in hospi- 

tal and rehabilitation setting. Our findings are in line with the 

recommendation of Edwards et al. ( Edwards et al., 2015 ) where 

social interaction during mealtimes, sufficient time to eat and 

prioritizing food assistance when required are described as impor- 

tant actions in clinical practice and policy making. On the other 

hand, the Protected Mealtimes Policy by Porter et al. ( Porter et al., 

2017 ) did not improve energy and protein intake of patients, con- 

firmed in systematic reviews evaluating the impact of Protected 

Mealtimes on the nutritional intake of hospitalized patients; the 

evidence for a widespread implementation of Protected Mealtimes 

is insufficient ( Porter and Huggins, 2017 ; Huxtable and Palmer, 

2013 ). 

Evidence that the implementation of a nursing nutrition plan 

or nursing assistance improves nutritional status should be in- 

terpreted carefully, because body weight and BMI changes were 

assessed and reported in different ways across the studies and 

follow-up was short. Any beneficial effects on nutritional status, 

physical functions and quality of life is only expected in trials with 

sufficient statistical power and length of follow-up of at least three 

months ( Milne et al., 2009 ). There are many other factors like acute 

disease, inflammation, pain, depression which can influence nu- 

tritional status, therefore it is difficult to demonstrate a difference 

in nutritional status due to nutritional interventions ( Green et al., 

2011 ; Abbott et al., 2013 ). The evidence based intervention using 

red tray approach by Schultz et al. ( Schultz et al., 2014 ) for exam- 

ple, did not improve weight or BMI during hospital stay. Weight 

measures were taken one and two weeks after admission with 

no follow-up. Weight gain is expected to take several weeks or 

months and asks for (self)monitoring energy and protein intake, as 

a surplus of 70 0 0 kcals above the normal daily requirement is re- 

quired to gain one kg of bodyweight. Herewith, we cannot expect 

weight gain in studies with a short follow-up time. Nutritional 

goals setting might be more relevant clinical outcomes in hospital 

studies. For example a combination of Protected Mealtimes and 

Red tray method was studied by Young et al. ( Young et al., 2013 ) 

In an uncontrolled pre-post study they compared three mealtime 

assistance interventions in older medical patients. Although mean 

energy and protein intake did not increase, significant improve- 
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ments were shown in the chance to achieve adequate nutritional 

intake and to meet estimated requirements. 

Reports of self-management strategies in the management of 

malnutrition and in nursing care are rare ( van Belle et al., 2020 ). 

To our knowledge, self-management in the treatment of malnutri- 

tion is reported in one uncontrolled before-after study of Pedersen 

et al. ( Pedersen, 2005 ). Patients at risk for pressure ulcer partici- 

pated in their nutritional care which resulted in improved energy 

and protein intake. Currently, self-screening for malnutrition with 

an electronic version of the MUST in hospital outpatients is tested 

on feasibility ( Cawood et al., 2018 ). 

Data on length of stay, patient compliance, self-care, and com- 

plications were only reported in a few studies, and, the findings 

were inconsistent. One hospital study showed a significant and 

clinical relevant decrease in length of stay (i.e. 12,4 days). This 

finding confirms the study of Kruizenga et al. ( Kruizenga et al., 

2016 ) where hospital stay of malnourished patients (n = 564,063) 

was 1.4 days longer than well-nourished patients. None of the 

studies in this systematic review reported an effect of a nursing 

nutrition intervention on quality of life. Action research by Dickin- 

son et al. ( Dickinson et al., 2008 ) has shown that it is possible to 

change nursing practice at mealtimes by prioritizing and ensuring 

sufficient time and expertise to assist patients and that this change 

leads to improvements in patients’ experience through ensuring 

they receive the help they need. There are a few considerations 

that should be made in interpreting the results of this systematic 

review. Although we did not write a protocol on forehand, there 

were no deviations of the PRISMA and Cochrane guidelines during 

the review process and all single steps were done by two review- 

ers. Second, the mean age of the patients in the studies included 

was 70 years and older with a large number of studies having 

participants aged > 80 years. This may be attributed to the fact 

that most of the studies identified were performed in either nurs- 

ing homes (N = 6) or geriatric/trauma/orthopedic hospital wards 

(N = 6). These findings correspond with the study of Leij–Halfwerk 

et al. showing that malnutrition risk is associated with older 

age, gender and presence of disease ( Leij-Halfwerk et al., 2019 ). 

Diseases with a high prevalence of malnutrition like cancer, renal 

failure or lung diseases were not represented in our systematic 

review, but it is likely that the nursing nutrition interventions 

found in this study are beneficial in all hospital wards. Third, there 

was no possibility to perform a meta-analysis while outcomes 

and follow-up were defined and measured in a heterogeneous 

way in the included studies. For example, nutritional intake was 

measured as energy and protein intake, deficit, % estimated re- 

quirements met or food intake; nutritional status was defined as 

weight, BMI, weight change, and various anthropometric mea- 

sures. For future research it is important to reach consensus on 

how to measure outcomes on nutritional intake and status using 

validated instruments and to take account that follow-up after 

hospital discharge is long enough to reach goals in nutritional 

status. 

5. General conclusion 

This systematic review identified two categories of nursing 

nutrition interventions to counteract malnutrition: 1) the im- 

plementation of a nursing nutrition plan focusing on nursing 

actions in nutritional care and, 2) implementation of nursing 

assistance in feeding support, mostly during mealtimes. Al- 

though some elements of a nursing nutrition plan and nursing 

assistance are described useful in helping malnourished pa- 

tients to improve nutritional intake, nutritional status or clinical 

outcomes, their effectiveness needs to be evaluated in future 

studies. 
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