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ABSTRACT
Research on disease- related malnutrition and adherence to oral nutritional supplements (ONS) has increased in recent years. To 
guide future studies, it is important to identify trends in terminology use and intervention characteristics. This review aimed to 
map characteristics of research investigating adherence to ONS in patients with disease- related malnutrition and explore changes 
over time. This review is a secondary analysis of quantitative studies from a systematic mixed- studies review. Online databases, 
including PubMed, Cinahl, Cochrane Central Register of Controlled Trials, and APA PsycInfo, were searched to identify studies 
published from 2000 to March 2022. A quantitative content analysis of extracted data was performed, and the Mixed Methods 
Appraisal Tool (MMAT) was used to assess methodological risk of bias. This review includes 137 articles, over half of which are 
randomized controlled trials (52%). The term “oral nutritional supplements” was used in 40% of the studies. Adherence to ONS 
was mainly described by the term “compliance” (69%). It was most common to offer ready- made milk- based ONS (56%) and ONS 
as a sole intervention (51%). The prescribed dose of ONS was fixed in 64% of studies and individualized in 22% of studies. There 
was variation in the methods used to assess adherence to ONS, and adherence was not reported in nearly a fifth of studies. There 
was an increase in methodological quality over time (p = 0.024). To ensure better understanding and increase the rigor and repro-
ducibility of ONS intervention research, it is crucial to standardize the terminology used and to describe the interventions clearly.

1   |   Introduction

Disease- related malnutrition, also known as undernutrition, 
is associated with adverse health outcomes that negatively 
affect individual patients as well as the healthcare system 
(Marshall, Bauer, and Isenring 2014; Saunders and Smith 2010; 
Scholes  2022). Nutrition therapy is crucial in the treatment of 
malnutrition, and oral nutritional supplements (ONS) have 

become an essential treatment component across various med-
ical disciplines (Arends et al. 2017; Bischoff et al. 2023; Collins, 
Yang, et al. 2019; Ikizler et al. 2020; Volkert et al. 2019; Weimann 
et al. 2021).

Many studies have concluded that interventions using ONS have 
a positive effect on the health of study participants (Cawood, 
Elia, and Stratton 2012; Deutz et al. 2021; Lauque et al. 2004; 
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Tangvik et al. 2021; Weiner et al. 2014), although some reviews 
have reported uncertainty about the beneficial effects (Baldwin 
et al. 2021; Mello et al. 2021). Low adherence to ONS has been 
reported in some populations (Grass et  al.  2015; Skladany 
et  al.  2021; Wan et  al.  2021) and might reduce the possibility 
of reaching the goals of nutrition therapy and lower the ef-
fect size of ONS in intervention studies (De Van Der Schueren 
et al. 2018). Also, a third of randomized controlled trials (RCTs) 
studying ONS do not report information on ONS adherence 
(Liljeberg et  al.  2018), which may complicate the interpreta-
tion of study results. Hence, reviews have reported not only 
varying effects of ONS but also low- quality evidence (Baldwin 
et al. 2021). Another limitation in previous studies is the incom-
plete descriptions of ONS interventions. For instance, Liljeberg 
et al. (2018) found that out of 76 RCTs, just 3% provided complete 
details of the ONS intervention. Comprehensive descriptions are 
necessary to accurately understand and interpret the effects of 
nutrition interventions.

Research into disease- related malnutrition and adherence to nu-
trition therapy with ONS has increased during the past 20 years. 
As with all biomedical specialties, the large research output 
creates a greater need for reviewing and summarizing previous 
research to support best practice and to identify and answer im-
portant new questions (Mulrow  1994). The terminology used 
and reporting completeness of empirical studies are of great im-
portance to enable their inclusion in reviews (i.e., by capturing 
all relevant publications) and to build on previous research (i.e., 
by understanding what has been done) (Hoffmann et al. 2014; 
Mulrow 1994).

In previous studies of adherence to medical treatment, the terms 
compliance and adherence are used interchangeably. For exam-
ple, different terms have been used to describe deviation from 
prescribed medication regimens, and the term used has changed 
over time (1961–2009) (Vrijens et al. 2012). The authors argue 
that uniformity in terminology is needed, and they present a 
new taxonomy for describing and defining adherence to medi-
cations. In addition, the World Health Organization (WHO) em-
phasizes the need to differentiate between the terms compliance 
and adherence (Sabaté 2003).

Compliance refers to the extent to which a patient's behavior 
aligns with clinical prescriptions, such as taking medications, 
following diets, or making other lifestyle changes (Haynes and 
Sackett 1976). It reflects the patient's obligation to comply with 
the healthcare provider's instruction. Adherence, on the other 
hand, refers to the patient's willingness to accept the clinical 
prescription and actively involves the patient in the prescription 
process. Adherence is defined by WHO in the following way: 
“The extent to which a person's behavior – taking medication, 
following a diet, and/or executing lifestyle changes, corresponds 
with agreed recommendations from a health care provider” 
(Sabaté 2003).

Although the terminology used in studies related to ONS var-
ies, ONS treatment has been clearly defined. The 2017 European 
Society of Clinical Nutrition and Metabolism (ESPEN) guide-
lines aimed to establish a consensus on nutrition- related con-
cepts and processes (Cederholm et  al.  2017). These guidelines 
defined ONS as a category of products called “food (for) special 

medical purposes” (FSMP) and further as products: “…devel-
oped to provide energy and nutrient dense solutions that are pro-
vided as ready to drink liquids, cremes or powder supplements 
that can be prepared as drinks or added to drinks and foods.” 
The terms used to describe ONS and ONS intervention charac-
teristics in studies have not been summarized before, and such 
a summary could make trends visible and guide future research 
within this field.

Determining whether patients have adhered to the prescribed 
amount of ONS presents a challenge when interpreting research 
on ONS, as inadequate reporting in intervention studies makes 
it unclear how adherence to ONS interventions impacts results. 
Therefore, to guide future research, it is crucial to summarize 
and identify trends in terminology use and the characteristics of 
studies related to ONS adherence.

The aim of this review was to map characteristics of research 
investigating adherence to ONS in patients with disease- related 
malnutrition and explore changes over time, more specifically 
to (i) map ONS intervention characteristics (e.g., type of ONS 
used, prescribed amount of ONS, and assessment method of ad-
herence to ONS) and (ii) map the terminology used for ONS and 
adherence.

2   |   Methods and Materials

2.1   |   Study Design

The present review is a secondary analysis based on studies from 
a systematic mixed- studies review (the original study) that aimed 
to describe barriers and facilitators to adherence to ONS among 
patients with disease- related malnutrition or at nutritional risk 
(Liljeberg et al. 2024). The original study included quantitative, 
qualitative, and mixed- methods studies. For the present review, 
only quantitative articles and mixed- method studies from the 
original study were considered suitable for inclusion. The study 
protocol was published in Prospero in November 2021 (registra-
tion number CRD42021286200) (Liljeberg et al. 2021). The term 
adherence is used in the present review since it is the preferred 
term according to WHO. However, when referring to other stud-
ies, the term used by the authors is applied.

2.2   |   Search Strategy

For the original study, the following Population Intervention 
Comparison Outcome (PICO) criteria were used: (P) Patients, 
≥ 18 years, with malnutrition or at nutritional risk due to disease 
or medical condition; (I) Nutrition therapy, including multi- 
nutrient ONS with ≥ 2 macronutrients and micronutrients, 
liquid or other texture, ready- made or home- made ONS, admin-
istered orally and not by tube feeding; (C) Any comparator or no 
comparator; and (O) Factors affecting adherence to and/or usage 
of ONS, barriers and facilitators to ONS adherence/usage.

The search for articles was conducted with help from librarians 
at Uppsala University, Sweden, and included articles published 
from January 2000 to March 2022 from the following databases: 
PubMed, Cinahl, Cochrane Central Register of Controlled Trials, 
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and APA PsycInfo. The initial search identified 29,360 articles, 
and after removing duplicates, 21,835 articles were screened. 
The first screening was conducted by two authors (EL and SE) 
reading titles and abstracts, using the Rayyan tool (Ouzzani 
et al. 2016). The full text of 507 of the screened articles was read 
by the same two researchers, and 171 articles were included in 
the mixed- studies review (original study). After removing arti-
cles using qualitative study design, 137 articles were included in 
the present review (PRISMA diagram in Appendix 1).

2.3   |   Risk of Bias Assessment

A risk of bias assessment (Furuya- Kanamori et al. 2021) of the 
included articles was carried out by two other researchers (LSö 
and MSJ) using the Mixed Methods Appraisal Tool (MMAT ver-
sion 2018) (Hong et al. 2019). The MMAT consists of a checklist 
and a user guide and can be used to assess the methodological 
quality of quantitative, qualitative, and mixed- methods studies. 
MMAT includes five core criteria for quantitative study designs. 
There are three sets of criteria (qualitative, quantitative, and 
mixed) for mixed- method studies, and the lowest score from 
these criteria constitutes the overall score for this study design. 
Each criterion is marked with yes, no, or can't tell. Every yes 
is then given 20 percentage scores. Hence a study can vary be-
tween 0% and 100%, and the higher the score, the lower the risk 
of bias. In the original and the present review, articles were in-
cluded in the analysis regardless of the MMAT result, since the 
aim of the risk of bias assessment was to evaluate and reveal the 
quality of all articles.

2.4   |   Data Extraction and Analysis

A quantitative content analysis of extracted data was performed 
(Clark et al. 2021), starting by creating a coding manual and an 
Excel file into which relevant data from the included articles 
were extracted. The coding manual contained 11 items of infor-
mation (10 categorical and one quantitative variable). The items 
represented general aspects of the studies, ONS characteristics, 
and information about adherence assessment and the terminol-
ogy used. For each categorical item in the variable list, the re-
sponse options were coded (assigned with a number).

A pilot study was conducted using the first version of the coding 
manual. In the pilot study, the coding manual and its codes were 
used to assess 13 (10%) of the included articles. The purpose of 

the pilot study was to assess whether new variables or codes 
should be added or if existing variables or codes should be re-
tained, removed, or modified. The chosen articles had different 
study designs so that the final coding manual would fit as many 
study designs as possible. Three of the authors (LSe, EL, and SE) 
conducted the pilot study, and discussions were held to reach 
consensus when there was disagreement in the variables and/
or codes. The variables included in the final coding manual are 
presented in Table 1. After the final version of the coding man-
ual was finished, one author (LSe) extracted data from the re-
maining articles.

Data were converted and analyzed using the statistical pro-
gram IBM SPSS Statistics version 28 (IBM Corp.). The results 
are presented using descriptive statistics, and Chi- square and 
Spearman's rho were used for statistical analyses. Some of the 
variables were grouped before conducting the analyses, for ex-
ample, the years of publication were divided into groups. A p- 
value < 0.05 was considered statistically significant.

3   |   Results

3.1   |   Characteristics of Included Articles

In total, 137 articles were analyzed (Aldhahir et al. 2021; Allen, 
Methven, and Gosney 2014; Baldwin et al. 2011; Bauer et al. 2005; 
Bauer, Isenring, and Waterhouse  2013; Beck, Ovesen, and 
Schroll 2002; Beck, Damkjær, and Tetens 2009; Beck et al. 2013; 
Bell et  al.  2014; Brindisi et  al.  2020; Berk et  al.  2008; Boisselier 
et al. 2020; Bojesen et al. 2022; Bonnefoy et al. 2003; Breedveld- 
Peters et  al.  2012; Brown et  al.  2020; Bruce et  al.  2003; Caglar 
et  al.  2002; Calder et  al.  2018; Calegari et  al.  2011; Cameron 
et  al.  2011; Campbell et  al.  2013; Cereda et  al.  2015; Chapman 
et  al.  2011; Citty et  al.  2017, 2021; Collins, Tucker, et  al.  2019; 
Cornejo- Pareja et  al.  2021; Cruz- jentoft et  al.  2008; de Luis 
et al. 2008; de Luis et al. 2015; de Oliveira Faria, Howell, et al. 2021; 
Dedeyne et al. 2018; den Uijl et al. 2015; Doll- Shankaruk, Yau, and 
Oelke  2008; Enriquez- Fernandez et  al.  2022; Faccio et  al.  2021; 
Fearon et al. 2003; Fiatarone Singh et al. 2000; Førli et al. 2001; 
Gazzotti et  al.  2003; Ginzburg et  al.  2018; Gosney  2003; Grass 
et al. 2015; Grönstedt et al. 2020; Hanai et al. 2018; Hashizume 
et al. 2019; Hertlein et al. 2018; Ho and Norshariza 2017; Hogan, 
Solomon, and Carey  2019; Hopanci Bicakli et  al.  2017; Huang 
et  al.  2020; Hübner et  al.  2012; Hulsbæk et  al.  2023; Hung 
et al. 2005; Ida et al. 2017; Imamura et al. 2021; Ishiki et al. 2015; 
Jackson et al. 2015; Jeloka et al. 2013; Jobse et al. 2015; Jukkola 

TABLE 1    |    The included variables in the final coding manual.

Study characteristics Oral nutritional supplements (ONS) Adherence

Year of publication Used term for ONS Used term for adherence

Study design ONS interventiona Assessment method of ONS 
intake or adherence

Country of origin Prescription dose of ONS How adherence rate was reported

Patient group/diagnosis Style of ONSb

aFor example, if the intervention included only ONS or ONS in combination with another treatment component.
bFor example, if the ONS in the study was milk- based or juicy.
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and MacLennan 2005; Karlsson et al. 2021; Keithley et al. 2002; 
Kobayashi et  al.  2017; Kong et  al.  2018; Kraft et  al.  2012; Lad, 
Gott, and Gariballa  2005; Lambert et  al.  2014; Lammel Ricardi 
et  al.  2013; Lauque, Arnaud- Battier, and Mansourian  2000; 
Laviano et  al.  2020; Lawson et  al.  2021; Lawson et  al.  2000; 
Lidoriki et  al.  2020; Liljeberg et  al.  2019; Lombard et  al.  2014; 
Malafarina et al. 2021; Mantovani et al. 2004; Martin et al. 2019; 
Daud et al. 2012; Mayr et al. 2000, 2016; McCormick et al. 2007; 
McDermott et al. 2003; McMurdo et al. 2009; Meade 2007; Miller 
et al. 2005; Myers 2010; Nasrah et al. 2020; Neoh et al. 2020; Olde 
Rikkert et  al.  2015; Palma- Milla et  al.  2018; Pastore, Orlandi, 
and Gonzalez  2014; Patursson et  al.  2021; Percival et  al.  2013; 
Pison et  al.  2011; Planas et  al.  2005; Previtali et  al.  2020; Qin 
et al. 2022; Roberts et al. 2003; Rondanelli et al. 2020; Salamon 
and Lambert  2018; Sandmæl et  al.  2017; Schmidt et  al.  2020; 
Scott et al. 2009; Seemer et al. 2020; Seguy et al. 2020; Sharma 
et  al.  2002; Shirakawa et  al.  2012; Skladany et  al.  2021; Smith 
et  al.  2020; Solheim et  al.  2017; Stange et  al.  2013; Steiner 
et al. 2003; Storck et al. 2020; Stow, Smith, and Rushton 2018; Taib 
et al. 2021; Tanaka et al. 2018, 2021; Trachootham et al. 2015; Uí 
Dhuibhir, Collura, and Walsh  2019; van den Berg, Lindeboom, 
and van der Zwet 2015; van der Meij et al. 2010; Verma et al. 2000; 
Verma, Holdsworth, and Giaffer  2001; Vermeeren et  al.  2004; 
Wall et al. 2020; Wan et al. 2021; Weenen et al. 2014; Wengstrom, 
Wahren, and Grodzinsky 2009; Wong et al. 2021; Wu et al. 2013; 

Xie et al. 2021; Young, Banks, and Mudge 2018; Zak, Swine, and 
Grodzicki 2009; Zhang et al. 2022) (Appendix 2). The study designs 
were mainly RCTs, 71/137 (52%), and non- RCTs, 41/137 (30%). 
There were 21/137 (15%) articles that used a quantitative descrip-
tive design and 4/137 (3%) using mixed methods. One example 
of a mixed- methods study design was a study that quantitatively 
collected information about patients' intake of and adherence to 
ONS and qualitatively collected information about attitudes and 
views on ONS (Brindisi et al. 2020). About one- third of the articles, 
45/137 (33%), were published between the years of 2000 and 2011, 
and about two- thirds were published between 2012 and March 
2022, 92/137 (67%) (Figure 1a).

The median MMAT score for the articles over the studied pe-
riod was 80%, and 30/137 (22%) scored 100% (Figure 1b). Among 
the RCTs, 5/71 (0.7%) scored 100%. The equivalent share among 
other study designs was: non- RCTs 14/41 (34%); descriptive stud-
ies 10/21 (48%); and 1/4 (25%) for mixed- method studies. The 
median MMAT score for articles published between 2000 and 
2011 was 60%, and for those published from 2012 to 2022, 80%. 
Hence, there was a positive increase of the MMAT scores over 
time (rho = 0.193, p = 0.024).

Of the included articles, 77/137 (57%) involved outpatients, 
40/137 (29%) inpatients, and 19/137 (14%) a mixture of both 

FIGURE 1    |    Characteristics of included articles, n = 137. (a) The number of included articles published each year from January 2000 to March 
2022, divided by study design. (b) Study design and mixed- method appraisal tool (MMAT)- score risk of bias. High percentage indicates high quality. 
(c) Distribution (%) of patient population in the included articles.
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(Appendix  2). Further, 45/137 (33%) studies involved older 
adults and 46/137 (34%) patients with malignancy (Figure 1c). 
The others presented studies on patients with kidney diseases 
11/137 (8%), patients with digestive system diseases 5/137 (3%), 
patients with lung diseases 7/137 (5%), and patients with other 
diseases, for example, wounds or fractures, 9/137 (7%). Fourteen 
(10%) articles included patients with two or more of the afore-
mentioned diagnoses. Of the articles on older adults (n = 45), 
60% involved inpatient settings such as nursing homes and hos-
pitals, while only 2% of the articles on patients with malignan-
cies represented inpatient settings.

Most of the studies were conducted in Europe (19 countries), 
82/137 (59%) (Figure  2 and Appendix  2). Twenty- three stud-
ies (17%) were conducted in Asia, and 15/137 (11%) studies in 
Oceania. North America contributed 12/137 (9%) studies, and 
South America 5/137 (4%) studies.

3.2   |   Oral Nutritional Supplement Intervention 
Characteristics

In the studies, across all study designs, it was most common 
to offer ONS as a sole intervention 70/137 (51%) (Figure 3a). 
In the RCTs, 35/71 (49%) used ONS as the sole intervention, 
while 28/71 (39%) used ONS in combination with other ele-
ments, e.g., nutrition counseling and/or physical activity or 
multiple different elements combined with ONS in two or 
more arms. An example of interventions classified as “other” 
included ONS in several combinations with, e.g., wound care, 
physical activity, texture modification, and nutritional coun-
seling. One example of an article categorized as a multiple- 
armed RCT combined different types of physical exercise with 
ONS or placebo into four different intervention groups (Zak, 
Swine, and Grodzicki 2009).

Further, the style of ONS used in the interventions was ready- 
made milk- based products 76/137 (56%), a mix of ready- made 
and home- made products 15/137 (11%), ready- made juice prod-
ucts 3/137 (2%), and home- made ONS 4/137 (3%), while the 
type of ONS was not reported in 39/137 (28%) of the articles 
(Figure  3b). Among the studies using ONS as a sole interven-
tion, ready- made milk- based ONS was most common and used 
in 40/70 (57%) studies.

The prescribed doses of ONS were fixed (i.e., the same amount of 
ONS was given to all participants) in 88/137 (64%) of the studies 
(Figure 3c). In 30/137 (22%) of the articles, the patients received 
a prescribed dose of ONS related to their individual needs, e.g., 
adjusting the ONS amount to ensure the patient reached an in-
take of 30 kcal/kg/day (Huang et al. 2020). In 13/137 (10%) of the 
articles, the prescription dose was based on something else, e.g., 
it could vary according to the level of malnutrition or energy de-
ficiency in subgroups. In the remaining articles 6/137 (4%), ONS 
prescription was not reported or reported as not relevant, i.e., 
the prescribed doses were not relevant or necessary for the aim 
of the study.

3.3   |   Terms Used for Oral Nutritional Supplement 
and Adherence

The term “oral nutritional supplement” (or equivalents, e.g., 
“oral nutrition supplements” and “oral nutritional supplemen-
tation”) was used to describe the ONS used in 55/137 (40%) 
articles. The remaining 82 articles used other terms, e.g., 
“immunonutrition,” “protein supplementation,” or “protein- 
energy supplement” (Appendix  3). As described earlier, 
ESPEN published a guideline in 2017 suggesting using the 
term “oral nutritional supplement” (Cederholm et  al.  2017). 
Among the included articles, the proportion using “oral 

FIGURE 2    |    Distribution of included articles (n = 137) by country. Map created in mapch art. net.
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nutritional supplement” (or equivalents) was 35% (27/78) be-
tween 2000 and 2016, while the corresponding number from 
2017 onwards was 47% (28/59) (Figure 4a). The use of the term 
ONS between the two periods showed no statistically signifi-
cant difference (p = 0.129).

Among the included articles, “compliance” was the most fre-
quently used term, 95/137 (69%), followed by “adherence” 
38/137 (28%). In four articles (3%), other terms were used. The 
use of “compliance” was particularly notable in RCTs where 75% 
(60/80) used this term compared to 23% (18/80) using “adher-
ence.” Two of the RCTs used other terms. As stated in the back-
ground, WHO published a report in 2003 clearly stating the need 
to differentiate between the two terms compliance and adher-
ence, and preferably to use adherence25. During the years 2000–
2003, the proportion using “compliance” was 90% (18/20), and 
10% (2/20) used “adherence.” From the year 2004 and onwards, 
the corresponding shares for “compliance” and “adherence” 
were 66% (77/117) and 34% (40/117), respectively (Figure  4b). 
When comparing the use of “compliance” versus “adherence” 
(n = 133, “others” removed), among the articles published during 

the first half (2000–2011) and those published during the second 
half (2012–2022) of the studied period, the term “adherence” 
was used to a greater extent than “compliance” during the sec-
ond half (p = 0.040).

3.4   |   Assessment of Oral Nutritional Supplement 
Adherence

A wide variety of methods of assessing ONS adherence (or in-
take) and ways of reporting the adherence rate were used in the 
articles (Figure 5a–c). Adherence or intake of ONS was mainly 
measured through a daily record or diary of ONS intake in 
30/137 (22%) articles or a combination of two or more methods 
in 23/137 (17%), such as combining counting bottles with self- 
report. The assessment method was not reported in 25/137 (18%) 
articles in total and not reported in 15/80 (19%) of the RCTs.

Adherence rate was mainly reported as a proportion of the pop-
ulation taking a specific amount, 41/137 (30%), or the mean 
intake of ONS, 29/137 (21%) (Figure  5b). Adherence rate was 

FIGURE 3    |    Oral nutritional supplement (ONS) intervention characteristics in included articles, n = 137. (a) Distribution of ONS intervention con-
tents and study design. (b) Distribution (%) of intervention type. (c) Distribution (%) of intervention dose.
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not reported in 23/137 (17%) of studies. When adherence was 
assessed through a daily record or diary of ONS intake, the 
adherence rate was reported as mean intake in 10/29 (33%) of 
studies (Figure 5c). In 16/137 (12%) articles, the adherence rate 
was reported while the assessment method was not reported. On 
the other hand, 14/137 (10%) articles described an assessment 
method but did not report the adherence rate.

4   |   Discussion

In the present review, the majority of the included articles were 
RCTs from high- income countries (n = 71/137). In most studies, 
ONS was used as a sole intervention component, primarily in 
the form of ready- made milk- based ONS. The most common 
measurement method for adherence was to use diaries or daily 
records of ONS intake, and the adherence rate was most fre-
quently reported as a proportion of the population taking a spe-
cific amount of ONS. The terminology on ONS and adherence to 
ONS differed between the studies, with more studies using the 
term “compliance” instead of “adherence,” especially in stud-
ies with experimental study designs such as RCTs. Though the 
methodological quality of studies significantly increased over 

time, information on important intervention aspects was still 
missing in many studies.

4.1   |   Oral Nutritional Supplements: Time for A 
Consistent Terminology Use

The majority of articles in the present review used terms other 
than “oral nutritional supplement.” The reason for diverse in-
tervention terminology use might be time- dependent trends, 
the existence of culturally specific terms/products, or the lack 
of a rationale for using a consistent terminology. For example, 
the quantity of literature review research has exploded during 
recent years, and the number of reporting guidelines is increas-
ing (Equator network  2024; Smela et  al.  2023). This has cre-
ated a call for consistent terminology, which might not have 
received as much focus twenty years ago. In the Template for 
Intervention Description and Replication (TIDieR) checklist 
and guide, which is a reporting guideline applicable for all study 
designs, the guideline states that there should be a “precision 
in the name” that “enables easy identification of the type of in-
tervention and facilitates linkage to other reports on the same 
intervention” (Hoffmann et al. 2014).

FIGURE 4    |    Terminology used in included articles published between January 2000 and February 2022, n = 137 (a). Terminology used for “oral 
nutritional supplement”. (b) Terminology used for adherence to oral nutritional supplements.
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In many of the articles in this review, the term “nutritional 
supplement” or “dietary supplement” was used to describe oral 
nutritional supplements for patients with malnutrition. This 
demonstrates that those terms can encompass various prod-
ucts. For instance, Amirtaheri Afshar et al. used both the terms 
“nutritional supplement” and “dietary supplement” in their ran-
domized trial in patients with knee osteoarthritis to describe 
a bioactive component- rich oil from the plant Nigella sativa 
(Amirtaheri Afshar et al. 2023). The term “dietary supplement” 
has also been used to describe specific innovative supplements 
in capsule form containing antioxidants or high- potential bio-
active compounds (Nemzer, Fink, and Fink  2014; Praengam 
et al. 2024). To address this issue, the publication by ESPEN in 
2017 can be consulted, as it provides standardized terminology 
for nutritional interventions and their definitions (Cederholm 
et  al.  2017). Following these guidelines can help mitigate the 
problem of inconsistent terminology. Consistent use of termi-
nology in both research and clinical practice offers several ad-
vantages, including enhanced comparability and credibility 
in the field of nutritional interventions. Therefore, we suggest 
as a solution to this problem that the term recommended by 
ESPEN—oral nutritional supplements (ONS)—should be the 
first choice for all scholars within this field. The term ONS can, 
of course, be combined with specific terms such as immuno-
modulation ONS or energy- dense ONS, provided that the ONS 
term is always included together with the additional informa-
tion. For example, Hubbard et  al. found that compliance to 
“ONS with a higher energy density” was particularly beneficial 
(Hubbard et al. 2012). Therefore, it is important for authors to 

not only use the appropriate term for ONS but also to specify the 
content of the ONS to ensure a comprehensive understanding of 
the study context. From a wider perspective, authors should also 
be aware that the reporting of how nutritional care interventions 
for disease- related malnutrition are individualized is inconsis-
tent and lacks a consensus definition (Holdoway et al. 2022).

4.2   |   Compliance or Adherence? 
Situation- Dependent Terminology Use

The term “compliance” was more commonly used than “ad-
herence” in articles discussing ONS, and there was no appar-
ent shift in terminology following the WHO report in 2003 
(Sabaté 2003). Similarly, Vrijens et al. found that “compliance” 
and “adherence” were the most commonly used terms in stud-
ies on medication adherence published between 1961 and 2009 
(Vrijens et al. 2012). However, it was suggested that the use of the 
term “compliance” would diminish over time, and they found an 
emphasis on the term “adherence” in later publications. In the 
present study, although “compliance” was still widely used, “ad-
herence” was to some extent used more often than “compliance” 
during the second half (2012–2022) of the studied period.

The present review found that the term “compliance” was fre-
quently used in RCTs/non- RCTs, suggesting that the choice of 
terminology might be influenced by the study design. In clinical 
trials, the focus is commonly on efficacy, investigating the ef-
fect of an intervention under optimal conditions, including high 

FIGURE 5    |    Assessment of oral nutritional supplement (ONS) adherence or intake in includes articles, n = 137. (a) Distribution of assessment 
method for adherence or intake of ONS by study design. (b) Distribution of adherence rate by study design. (c) Heat map ranging from red to green 
with increasing frequency of the distribution of assessment method of ONS intake and reporting of the adherence rate. Presented in frequencies.
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adherence. This contrasts with real- life healthcare systems, 
where patients are encouraged to play an active role in their 
treatment, and effectiveness is measured as an outcome (Costa 
et al. 2017).

In a qualitative study by Liljeberg et al. (2022), it was found that 
patients viewed the prescribed amount of ONS as a recommen-
dation rather than an exact prescription, allowing them to ad-
just their intake accordingly. This suggests that patients exert 
some control over the prescription of ONS. In this context, the 
term “adherence” may be more appropriate than “compliance.” 
The definitions provided by WHO support this distinction, with 
“adherence” referring to patients playing an active role in the 
prescription process of ONS, while “compliance” implies a more 
passive role (Sabaté 2003). Hancock et al. (2012) demonstrated 
that patients prefer a guiding approach from dieticians rather 
than a commanding role, and that patients value the opportu-
nity to actively participate in their treatment. These findings 
align with the principles of person- centered healthcare, where 
patients are seen as experts in their own lives, and shared 
decision- making is emphasized (Ewing et al. 2015). The WHO 
report on adherence underscores the importance of active pa-
tient participation in treatment (Sabaté 2003), which may sug-
gest that use of the term “adherence” should be recommended 
in research in which ONS prescriptions are implemented in a 
person- centered manner.

4.3   |   The Reporting of and Trends in Oral 
Nutritional Supplement Interventions 
and Adherence Assessment

The present review concluded that 28% of studies reported in-
sufficient details about the style of ONS used. Similarly, 30% of 
RCTs published from 2002–2015 on ONS did not provide suffi-
cient information regarding the specific style of ONS provided 
to the participants (Liljeberg et  al.  2018). Among those that 
reported the ONS style, more than half of the articles in the 
present review used ready- made milk- based ONS. A review by 
Hubbard et al. in 2012, examined patients' compliance to ONS 
and influencing factors. Among the 46 studies included in their 
review, 96% focused on ready- made, multi- nutrient liquid ONS. 
It can be inferred from the results of the present and previous re-
views that ready- made ONS is the preferred ONS style to use in 
intervention studies. However, to be able to replicate a previous 
study in research or clinical practice and to interpret the results 
correctly, the reporting of the style of ONS needs to be improved.

In the present review, the majority of studies used a fixed amount 
of ONS as the sole intervention. This practice is not in line with 
nutrition guidelines and the fundamentals of person- centred 
care (Cederholm et al. 2017). In nutrition guidelines, ONS are 
not suggested as a first- line treatment, and they are typically 
recommended for use when nutrition counseling and food forti-
fication are not sufficient to improve energy and nutrient intake 
(Arends et al. 2017; Ikizler et al. 2020; Volkert et al. 2019). Also, 
individualized nutrition goals should preferably guide the nu-
trition care plan. In the EFFORT trial, with over 2000 medical 
inpatient participants, individualized nutrition support, includ-
ing tailored ONS prescriptions if needed, resulted in improved 

clinical outcomes and survival compared to the control group 
which received standard hospital food (Schuetz et  al.  2019). 
Thereto, individualizing and adapting nutritional care to a 
patient's unique needs has been identified as an important as-
pect of person- centred care within dietetic practice (Sladdin 
et al. 2017). This aligns with recommendations on appropriate 
ONS prescribing, where individual tailoring to patient prefer-
ences regarding type of ONS, time of consumption, and serving 
style are considered important for successful treatment (Stratton 
and Elia 2010).

In the present review, 18% of the included studies did not re-
port adherence or intake of ONS, and 22% did not report how 
adherence was assessed. In the review conducted by Hubbard 
et al. (2012), it was found that 43% of the studies did not report 
the method used to measure compliance. Consequently, the 
reporting of measurement methods for ONS adherence seems 
to be frequently overlooked. To facilitate comparison of study 
results, it is of great importance that the measurement method 
for adherence is clearly stated. Furthermore, in their scoping re-
view, de Oliveira Faria, Alvim Moravia, et al. (2021) discovered 
that researchers did not employ consistent measurement meth-
ods for ONS adherence, which is similar to the findings from 
the present review. Nutritional observational studies also com-
monly lack reports of important methodological details such as 
compliance rate and dietary assessment methods. Consequently, 
a specific reporting guideline for nutrition epidemiology stud-
ies exists, called Strengthening the Reporting of Observational 
Studies in Epidemiology—Nutritional Epidemiology (STROBE- 
nut) (Lachat et  al.  2016). To ensure clear and transparent re-
search within this field, future studies should address the most 
appropriate way to measure adherence and report this suffi-
ciently in order to establish a more unified understanding of 
adherence to ONS.

4.4   |   Strengths and Limitations

A strength of the current review is the inclusion of a large num-
ber of articles over a 20- year period. The results can therefore 
serve as a guide for researchers when planning studies on ONS 
and adherence to ONS. In addition, varied study populations 
and interventions were included, which is important as it helps 
to fully understand the characteristics of research investigating 
adherence to ONS. However, it is important to consider that 
older adults and patients with malignancies were the two larg-
est populations represented, which affects the generalizability of 
the results to other populations. There were also methodological 
differences between the studies included in the review, as it en-
compassed studies with adherence to ONS as the primary focus 
as well as studies that briefly mentioned ONS adherence some-
where in the text. This mixed set of data is a strength but should 
be interpreted through the lens of this broad inclusion strategy.

The codes and variables in the coding manual were modified 
not only before data extraction but also after the pilot analysis 
to ensure the best possible codes and variables for the dataset. 
As there were various ways to code the intervention contents, 
efforts were made to find the most logical and objective solu-
tions suitable for the included articles. One person (LSe) coded 
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the majority of the articles and no inter- rater reliability test was 
made which are two drawbacks when it comes to quantitative 
content analysis (Clark et al. 2021). However, recurring consen-
sus meetings were held (with EL and SE) on articles and vari-
ables that the primary coder could not easily code. However, the 
subjective nature of coding the variables is another important 
aspect to consider when interpreting the results.

5   |   Conclusion

The present review presents characteristics of research investi-
gating adherence to ONS in patients with disease- related mal-
nutrition from a large number of articles over a 20- year period. 
The main results were the widespread use of fixed amounts of 
ready- made milk- based ONS, the variation in the measurement 
methods used to assess adherence to ONS, and the inconsis-
tent terminology employed, together with the slight increase in 
methodological quality over time. Many of the included articles 
used ONS as the sole intervention, while nutritional counseling 
together with individualized prescriptions of ONS is recom-
mended in guidelines and in line with a person- centered care 
approach. To ensure better understanding and increase the rigor 
and reproducibility of clinical nutrition research, it is of para-
mount importance to standardize the terminology and specify 
all details encompassing the ONS intervention. In accordance 
with this, the present review offers valuable insights for further 
research and can serve as a guide for researchers when planning 
studies on ONS and adherence to ONS.

Author Contributions

Malin Skinnars Josefsson: conceptualization (equal), formal analy-
sis (lead), investigation (lead), methodology (lead), validation (equal), 
visualization (equal), writing – original draft (lead), writing – review 
and editing (lead). Sandra Einarsson: conceptualization (lead), in-
vestigation (equal), methodology (equal), project administration (lead), 
validation (equal), writing – review and editing (lead). Linn Seppälä: 
conceptualization (supporting), formal analysis (equal), investigation 
(equal), methodology (equal), validation (equal), writing – review and 
editing (equal). Liz Payne: conceptualization (equal), methodology 
(equal), writing – review and editing (equal). Lisa Söderström: con-
ceptualization (equal), investigation (equal), methodology (equal), 
writing – review and editing (equal). Evelina Liljeberg: conceptual-
ization (lead), formal analysis (equal), investigation (equal), methodol-
ogy (equal), project administration (lead), supervision (lead), validation 
(equal), visualization (equal), writing – review and editing (lead).

Acknowledgments

The search for articles in the present study was conducted with help 
from librarians at Uppsala University, Sweden.

Ethics Statement

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author.

Transparency Declaration

The lead author affirms that this manuscript is an honest, accurate, and 
transparent account of the study being reported. The reporting of this 
work is compliant with PRISMA guidelines. The lead author affirms 
that no important aspects of the study have been omitted and that any 
discrepancies from the study as planned have been explained.

References

Aldhahir, A. M., Y. S. Aldabayan, J. S. Alqahtani, et al. 2021. “A Double- 
Blind Randomised Controlled Trial of Protein Supplementation to 
Enhance Exercise Capacity in COPD During Pulmonary Rehabilitation: 
A Pilot Study.” ERJ Open Research 7, no. 1: 00077- 02021. https:// doi. org/ 
10. 1183/ 23120 541. 00077 -  2021.

Allen, V. J., L. Methven, and M. Gosney. 2014. “Impact of Serving Method 
on the Consumption of Nutritional Supplement Drinks: Randomized 
Trial in Older Adults With Cognitive Impairment.” Journal of Advanced 
Nursing 70, no. 6: 1323–1333. https:// doi. org/ 10. 1111/ jan. 12293 .

Amirtaheri Afshar, A., V. Toopchizadeh, N. Dolatkhah, F. Jahanjou, 
and A. Farshbaf- Khalili. 2023. “The Efficacy of Nigella sativa L. Oil on 
Serum Biomarkers of Inflammation and Oxidative Stress and Quality 
of Life in Patients With Knee Osteoarthritis: A Parallel Triple- Arm 
Double- Blind Randomized Controlled Trial.” Food Science & Nutrition 
11, no. 12: 7910–7920. https:// doi. org/ 10. 1002/ fsn3. 3708.

Arends, J., P. Bachmann, V. Baracos, et  al. 2017. “ESPEN Guidelines 
on Nutrition in Cancer Patients.” Clinical Nutrition 36, no. 1: 11–48. 
https:// doi. org/ 10. 1016/j. clnu. 2016. 07. 015.

Baldwin, C., M. A. de van der Schueren, H. M. Kruizenga, and C. E. 
Weekes. 2021. “Dietary Advice With or Without Oral Nutritional 
Supplements for Disease- Related Malnutrition in Adults.” Cochrane 
Database of Systematic Reviews 12, no. 12: CD002008. https:// doi. org/ 
10. 1002/ 14651 858. CD002 008. pub5.

Baldwin, C., A. Spiro, C. McGough, et  al. 2011. “Simple Nutritional 
Intervention in Patients With Advanced Cancers of the Gastrointestinal 
Tract, Non- small Cell Lung Cancers or Mesothelioma and Weight Loss 
Receiving Chemotherapy: A Randomised Controlled Trial.” Journal of 
Human Nutrition and Dietetics 24, no. 5: 431–440. https:// doi. org/ 10. 
1111/j. 1365-  277X. 2011. 01189. x.

Bauer, J., S. Capra, D. Battistutta, W. Davidson, and S. Ash. 2005. 
“Compliance With Nutrition Prescription Improves Outcomes in 
Patients With Unresectable Pancreatic Cancer.” Clinical Nutrition 24, 
no. 6: 998–1004. https:// doi. org/ 10. 1016/j. clnu. 2005. 07. 002.

Bauer, J. D., E. Isenring, and M. Waterhouse. 2013. “The Effectiveness 
of a Specialised Oral Nutrition Supplement on Outcomes in Patients 
With Chronic Wounds: A Pragmatic Randomised Study.” Journal of 
Human Nutrition and Dietetics 26, no. 5: 452–458. https:// doi. org/ 10. 
1111/ jhn. 12084 .

Beck, A. M., K. Damkjær, and I. Tetens. 2009. “Lack of Compliance of 
Staff in an Intervention Study With Focus on Nutrition, Exercise and 
Oral Care Among Old (65+ Yrs) Danish Nursing Home Residents.” 
Aging Clinical and Experimental Research 21, no. 2: 143–149. https:// doi. 
org/ 10. 1007/ BF033 25222 .

Beck, A. M., S. Kjær, B. S. Hansen, R. L. Storm, K. Thal- Jantzen, and 
C. Bitz. 2013. “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.” 
Clinical Rehabilitation 27, no. 6: 483–493. https:// doi. org/ 10. 1177/ 02692 
15512 469384.

Beck, A. M., L. Ovesen, and M. Schroll. 2002. “Home- Made Oral 
Supplement as Nutritional Support of Old Nursing Home Residents, 
Who Are Undernourished or at Risk of Undernutrition Based on the 
MNA. A Pilot Trial.” Aging Clinical and Experimental Research 14, no. 
3: 212–215. https:// doi. org/ 10. 1007/ BF033 24439 .

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1183/23120541.00077-2021
https://doi.org/10.1183/23120541.00077-2021
https://doi.org/10.1111/jan.12293
https://doi.org/10.1002/fsn3.3708
https://doi.org/10.1016/j.clnu.2016.07.015
https://doi.org/10.1002/14651858.CD002008.pub5
https://doi.org/10.1002/14651858.CD002008.pub5
https://doi.org/10.1111/j.1365-277X.2011.01189.x
https://doi.org/10.1111/j.1365-277X.2011.01189.x
https://doi.org/10.1016/j.clnu.2005.07.002
https://doi.org/10.1111/jhn.12084
https://doi.org/10.1111/jhn.12084
https://doi.org/10.1007/BF03325222
https://doi.org/10.1007/BF03325222
https://doi.org/10.1177/0269215512469384
https://doi.org/10.1177/0269215512469384
https://doi.org/10.1007/BF03324439


11 of 22

Bell, J. J., J. D. Bauer, S. Capra, and R. C. Pulle. 2014. “Multidisciplinary, 
Multi- Modal Nutritional Care in Acute Hip Fracture Inpatients – 
Results of a Pragmatic Intervention.” Clinical Nutrition 33, no. 6: 1101–
1107. https:// doi. org/ 10. 1016/j. clnu. 2013. 12. 003.

Berk, L., J. James, A. Schwartz, et al. 2008. “A Randomized, Double- 
Blind, Placebo- Controlled Trial of a β- Hydroxyl β- Methyl Butyrate, 
Glutamine, and Arginine Mixture for the Treatment of Cancer Cachexia 
(RTOG 0122).” Supportive Care in Cancer 16, no. 10: 1179–1188. https:// 
doi. org/ 10. 1007/ s0052 0-  008-  0403-  7.

Bischoff, S. C., P. Bager, J. Escher, et  al. 2023. “ESPEN Guideline on 
Clinical Nutrition in Inflammatory Bowel Disease.” Clinical Nutrition 
42, no. 3: 352–379. https:// doi. org/ 10. 1016/j. clnu. 2022. 12. 004.

Boisselier, P., M.- C. Kaminsky, S. Thézenas, et  al. 2020. “A Double- 
Blind Phase III Trial of Immunomodulating Nutritional Formula 
During Adjuvant Chemoradiotherapy in Head and Neck Cancer 
Patients: IMPATOX.” American Journal of Clinical Nutrition 112, no. 6: 
1523–1531. https:// doi. org/ 10. 1093/ ajcn/ nqaa227.

Bojesen, R. D., L. B. Jørgensen, C. Grube, et al. 2022. “Fit for Surgery—
Feasibility of Short- Course Multimodal Individualized Prehabilitation 
in High- Risk Frail Colon Cancer Patients Prior to Surgery.” Pilot and 
Feasibility Studies 8, no. 1: 11. https:// doi. org/ 10. 1186/ s4081 4-  022-  
00967 -  8.

Bonnefoy, M., C. Cornu, S. Normand, et  al. 2003. “The Effects of 
Exercise and Protein–Energy Supplements on Body Composition and 
Muscle Function in Frail Elderly Individuals: A Long- Term Controlled 
Randomised Study.” British Journal of Nutrition 89, no. 5: 731–738. 
https:// doi. org/ 10. 1079/ BJN20 03836 .

Breedveld- Peters, J. J. L., P. L. M. Reijven, C. E. Wyers, et  al. 2012. 
“Integrated Nutritional Intervention in the Elderly After Hip Fracture. 
A Process Evaluation.” Clinical Nutrition 31, no. 2: 199–205. https:// doi. 
org/ 10. 1016/j. clnu. 2011. 10. 004.

Brindisi, M.- C., A. Noacco, A. A. Boudaoud Hansal, and C. Hugol- 
Gential. 2020. “Delivery of Oral Nutrition Supplement in Hospital: 
Evaluation of Professional Practices in Evaluation of Nutritional Status 
and Representations of ONS by the Caregivers and Patients.” Clinical 
Nutrition ESPEN 35: 85–89. https:// doi. org/ 10. 1016/j. clnesp. 2019. 
11. 005.

Brown, F., G. Fry, A. Cawood, and R. Stratton. 2020. “Economic Impact 
of Implementing Malnutrition Screening and Nutritional Management 
in Older Adults in General Practice.” Journal of Nutrition, Health and 
Aging 24, no. 3: 305–311. https:// doi. org/ 10. 1007/ s1260 3-  020-  1331-  6.

Bruce, D., I. Laurance, M. McGuiness, M. Ridley, and P. Goldswain. 
2003. “Nutritional Supplements After Hip Fracture: Poor Compliance 
Limits Effectiveness.” Clinical Nutrition 22, no. 5: 497–500. https:// doi. 
org/ 10. 1016/ S0261 -  5614(03) 00050 -  5.

Caglar, K., L. Fedje, R. Dimmitt, R. M. Hakim, Y. Shyr, and T. A. Ikizler. 
2002. “Therapeutic Effects of Oral Nutritional Supplementation During 
Hemodialysis.” Kidney International 62, no. 3: 1054–1059. https:// doi. 
org/ 10. 1046/j. 1523-  1755. 2002. 00530. x.

Calder, P. C., A. Laviano, F. Lonnqvist, M. Muscaritoli, M. Öhlander, 
and A. Schols. 2018. “Targeted Medical Nutrition for Cachexia in 
Chronic Obstructive Pulmonary Disease: A Randomized, Controlled 
Trial.” Journal of Cachexia, Sarcopenia and Muscle 9, no. 1: 28–40. 
https:// doi. org/ 10. 1002/ jcsm. 12228 .

Calegari, A., E. G. Barros, F. V. Veronese, and F. S. Thomé. 2011. 
“Malnourished Patients on Hemodialysis Improve After Receiving 
a Nutritional Intervention.” Jornal Brasileiro de Nefrologia 33, no. 4: 
394–401.

Cameron, I. D., S. E. Kurrle, C. Uy, K. A. Lockwood, L. Au, and F. G. 
Schaafsma. 2011. “Effectiveness of Oral Nutritional Supplementation 
for Older Women After a Fracture: Rationale, Design and Study of the 
Feasibility of a Randomized Controlled Study.” BMC Geriatrics 11, no. 
1: 32. https:// doi. org/ 10. 1186/ 1471-  2318-  11-  32.

Campbell, K. L., L. Webb, A. Vivanti, P. Varghese, and M. Ferguson. 
2013. “Comparison of Three Interventions in the Treatment of 
Malnutrition in Hospitalised Older Adults: A Clinical Trial.” Nutrition 
& Dietetics 70, no. 4: 325–331. https:// doi. org/ 10. 1111/ 1747-  0080. 12008 .

Cawood, A. L., M. Elia, and R. J. Stratton. 2012. “Systematic Review 
and Meta- Analysis of the Effects of High Protein Oral Nutritional 
Supplements.” Ageing Research Reviews 11, no. 2: 278–296. https:// doi. 
org/ 10. 1016/j. arr. 2011. 12. 008.

Cederholm, T., R. Barazzoni, P. Austin, et al. 2017. “ESPEN Guidelines 
on Definitions and Terminology of Clinical Nutrition.” Clinical 
Nutrition 36, no. 1: 49–64. https:// doi. org/ 10. 1016/j. clnu. 2016. 09. 004.

Cereda, E., C. Klersy, M. Serioli, A. Crespi, and F. D'Andrea. 2015. “A 
Nutritional Formula Enriched With Arginine, Zinc, and Antioxidants 
for the Healing of Pressure Ulcers: A Randomized Trial.” Annals of 
Internal Medicine 162, no. 3: 167–174. https:// doi. org/ 10. 7326/ M14-  0696.

Chapman, B. R., K. J. Mills, L. M. Pearce, and T. C. Crowe. 2011. “Use 
of an Arginine- Enriched Oral Nutrition Supplement in the Healing of 
Pressure Ulcers in Patients With Spinal Cord Injuries: An Observational 
Study.” Nutrition & Dietetics 68, no. 3: 208–213. https:// doi. org/ 10. 1111/j. 
1747-  0080. 2011. 01536. x.

Citty, S. W., R. I. Bjarnadottir, B. L. Marlowe, et  al. 2021. “Nutrition 
Support Therapies on the Medication Administration Record: Impacts 
on Staff Perception of Nutrition Care.” Nutrition in Clinical Practice 36, 
no. 3: 629–638. https:// doi. org/ 10. 1002/ ncp. 10590 .

Citty, S. W., A. Kamel, C. Garvan, L. Marlowe, and L. Westhoff. 
2017. “Optimizing the Electronic Health Record to Standardize 
Administration and Documentation of Nutritional Supplements.” BMJ 
Quality Improvement Reports 6, no. 1: u212176.w4867. https:// doi. org/ 
10. 1136/ bmjqu ality. u2121 76. w4867 .

Clark, T., L. Foster, L. Sloan, A. Bryman, and A. Bryman. 2021. Bryman's 
Social Research Methods. 6th ed. Oxford: Oxford University Press.

Collins, C., C. Tucker, C. Walton, S. Podbur, and S. Barrett. 2019. 
“Pharmacy Technician Review of Oral Nutritional Supplements (ONS) 
Within Care Homes.” Pharmacy 7, no. 1: 28. https:// doi. org/ 10. 3390/ 
pharm acy70 10028 .

Collins, P. F., I. A. Yang, Y.- C. Chang, and A. Vaughan. 2019. “Nutritional 
Support in Chronic Obstructive Pulmonary Disease (COPD): An 
Evidence Update.” Journal of Thoracic Disease 11, no. 17: 2230–2237. 
https:// doi. org/ 10. 21037/  jtd. 2019. 10. 41.

Cornejo- Pareja, I., M. Ramirez, M. Camprubi- Robles, R. Rueda, I. M. 
Vegas- Aguilar, and J. M. Garcia- Almeida. 2021. “Effect on an Oral 
Nutritional Supplement With β- Hydroxy- β- Methylbutyrate and Vitamin 
D on Morphofunctional Aspects, Body Composition, and Phase Angle 
in Malnourished Patients.” Nutrients 13, no. 12: 4355. https:// doi. org/ 10. 
3390/ nu131 24355 .

Costa, M. L., X. L. Griffin, N. Parsons, M. Dritsaki, and D. Perry. 
2017. “Efficacy Versus Effectiveness in Clinical Trials.” Bone & Joint 
Journal 99- B(4): 419–420. https:// doi. org/ 10. 1302/ 0301-  620X. 99B4. 
BJJ-  2016-  1247.

Cruz- jentoft, A. J., J. J. Calvo, J. C. Durán, J. Ordóñez, and R. De 
Castellar. 2008. “Compliance With an Oral Hyperproteic Supplement 
With Fibre in Nursing Home Residents.” Journal of Nutrition, Health 
and Aging 12, no. 9: 669–673. https:// doi. org/ 10. 1007/ BF030 08280 .

Daud, Z. A., B. Tubie, J. Adams, et  al. 2012. “Effects of Protein and 
Omega- 3 Supplementation, Provided During Regular Dialysis Sessions, 
on Nutritional and Inflammatory Indices in Hemodialysis Patients.” 
Vascular Health and Risk Management 2012, no. 8: 187–195. https:// doi. 
org/ 10. 2147/ VHRM. S28739.

de Luis, D. A., O. Izaola, R. Aller, L. Cuellar, M. C. Terroba, and T. 
Martin. 2008. “A Randomized Clinical Trial With Two Omega 3 Fatty 
Acid Enhanced Oral Supplements in Head and Neck Cancer Ambulatory 
Patients.” European Review for Medical and Pharmacological Sciences 
12, no. 3: 177–181.

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.clnu.2013.12.003
https://doi.org/10.1007/s00520-008-0403-7
https://doi.org/10.1007/s00520-008-0403-7
https://doi.org/10.1016/j.clnu.2022.12.004
https://doi.org/10.1093/ajcn/nqaa227
https://doi.org/10.1186/s40814-022-00967-8
https://doi.org/10.1186/s40814-022-00967-8
https://doi.org/10.1079/BJN2003836
https://doi.org/10.1016/j.clnu.2011.10.004
https://doi.org/10.1016/j.clnu.2011.10.004
https://doi.org/10.1016/j.clnesp.2019.11.005
https://doi.org/10.1016/j.clnesp.2019.11.005
https://doi.org/10.1007/s12603-020-1331-6
https://doi.org/10.1016/S0261-5614(03)00050-5
https://doi.org/10.1016/S0261-5614(03)00050-5
https://doi.org/10.1046/j.1523-1755.2002.00530.x
https://doi.org/10.1046/j.1523-1755.2002.00530.x
https://doi.org/10.1002/jcsm.12228
https://doi.org/10.1186/1471-2318-11-32
https://doi.org/10.1111/1747-0080.12008
https://doi.org/10.1016/j.arr.2011.12.008
https://doi.org/10.1016/j.arr.2011.12.008
https://doi.org/10.1016/j.clnu.2016.09.004
https://doi.org/10.7326/M14-0696
https://doi.org/10.1111/j.1747-0080.2011.01536.x
https://doi.org/10.1111/j.1747-0080.2011.01536.x
https://doi.org/10.1002/ncp.10590
https://doi.org/10.1136/bmjquality.u212176.w4867
https://doi.org/10.1136/bmjquality.u212176.w4867
https://doi.org/10.3390/pharmacy7010028
https://doi.org/10.3390/pharmacy7010028
https://doi.org/10.21037/jtd.2019.10.41
https://doi.org/10.3390/nu13124355
https://doi.org/10.3390/nu13124355
https://doi.org/10.1302/0301-620X.99B4.BJJ-2016-1247
https://doi.org/10.1302/0301-620X.99B4.BJJ-2016-1247
https://doi.org/10.1007/BF03008280
https://doi.org/10.2147/VHRM.S28739
https://doi.org/10.2147/VHRM.S28739


12 of 22 Food Science & Nutrition, 2025

de Luis, D. A., O. Izaola, J. J. Lopez, B. Torres, and E. Gomez Hoyos. 2015. 
“Oral Nutritional Supplements and Taste Adherence in Malnourished 
Adults Inpatients, Effect on Adhesion During Hospital Stance.” Annals 
of Nutrition and Metabolism 67, no. 4: 205–209. https:// doi. org/ 10. 1159/ 
00044 0684.

de Oliveira Faria, S., R. Alvim Moravia, D. Howell, and J. Eluf Neto. 
2021. “Adherence to Nutritional Interventions in Head and Neck Cancer 
Patients: A Systematic Scoping Review of the Literature.” Journal of 
Human Nutrition and Dietetics 34, no. 3: 562–571. https:// doi. org/ 10. 
1111/ jhn. 12848 .

de Oliveira Faria, S., D. Howell, A. Lopes Carvalho, R. de Oliveira 
Faria, and J. Eluf Neto. 2021. “Adherence to Intensive Nutrition Care in 
Head and Neck Cancer Patients Undergoing Radiotherapy.” European 
Archives of Oto- Rhino- Laryngology 278, no. 9: 3507–3514. https:// doi. 
org/ 10. 1007/ s0040 5-  020-  06550 -  2.

De Van Der Schueren, M. A. E., A. Laviano, H. Blanchard, M. Jourdan, J. 
Arends, and V. E. Baracos. 2018. “Systematic Review and Meta- Analysis 
of the Evidence for Oral Nutritional Intervention on Nutritional and 
Clinical Outcomes During Chemo(Radio)therapy: Current Evidence 
and Guidance for Design of Future Trials.” Annals of Oncology 29, no. 5: 
1141–1153. https:// doi. org/ 10. 1093/ annonc/ mdy114.

Dedeyne, L., L. Dewinter, A. Lovik, S. Verschueren, J. Tournoy, and E. 
Gielen. 2018. “Nutritional and Physical Exercise Programs for Older 
People: Program Format Preferences and (Dis)incentives to Participate.” 
Clinical Interventions in Aging 13: 1259–1266. https:// doi. org/ 10. 2147/ 
CIA. S159819.

den Uijl, L. C., S. Kremer, G. Jager, et  al. 2015. “That's Why I 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 89: 33–40. https:// doi. org/ 10. 1016/j. appet. 
2015. 01. 016.

Deutz, N. E., T. R. Ziegler, E. M. Matheson, et  al. 2021. “Reduced 
Mortality Risk in Malnourished Hospitalized Older Adult Patients With 
COPD Treated With a Specialized Oral Nutritional Supplement: Sub- 
Group Analysis of the NOURISH Study.” Clinical Nutrition 40, no. 3: 
1388–1395. https:// doi. org/ 10. 1016/j. clnu. 2020. 08. 031.

Doll- Shankaruk, M., W. N. C. Yau, and C. Oelke. 2008. “Implementation 
and Effects of a Medication Pass Nutritional Supplement Program in 
a Long- Term Care Facility: A Pilot Study.” Journal of Gerontological 
Nursing 34, no. 5: 45–51. https:// doi. org/ 10. 3928/ 00989 134-  20080 
501-  02.

Enriquez- Fernandez, B. E., L. Chen, P. Klassen, S. Ghosh, V. Mazurak, 
and W. V. Wismer. 2022. “Fortified Snack Preferences Among Patients 
With Cancer.” Nutrition and Cancer 74, no. 5: 1712–1723. https:// doi. 
org/ 10. 1080/ 01635 581. 2021. 1957948.

Equator Network. 2024. “Search for Reporting Guidelines.” https:// 
www. equat or-  netwo rk. org/ repor ting-  guide lines/  .

Ewing, G., L. Austin, J. Diffin, and G. Grande. 2015. “Developing a 
Person- Centred Approach to Carer Assessment and Support.” British 
Journal of Community Nursing 20, no. 12: 580–584. https:// doi. org/ 10. 
12968/  bjcn. 2015. 20. 12. 580.

Faccio, A. A., C. H. P. D. S. Mattos, E. A. S. D. Santos, et al. 2021. “Oral 
Nutritional Supplementation in Cancer Patients Who Were Receiving 
Chemo/Chemoradiation Therapy: A Multicenter, Randomized Phase II 
Study.” Nutrition and Cancer 73, no. 3: 442–449. https:// doi. org/ 10. 1080/ 
01635 581. 2020. 1758170.

Fearon, K. C. H., M. F. von Meyenfeldt, A. G. W. Moses, et  al. 2003. 
“Effect of a Protein and Energy Dense n- 3 Fatty Acid Enriched Oral 
Supplement on Loss of Weight and Lean Tissue in Cancer Cachexia: A 
Randomised Double Blind Trial.” Gut 52, no. 10: 1479–1486. https:// doi. 
org/ 10. 1136/ gut. 52. 10. 1479.

Fiatarone Singh, M. A., M. A. Bernstein, A. D. Ryan, E. F. O'Neill, K. 
M. Clements, and W. J. Evans. 2000. “The Effect of Oral Nutritional 

Supplements on Habitual Dietary Quality and Quantity in Frail Elders.” 
Journal of Nutrition, Health & Aging 4, no. 1: 5–12.

Førli, L., Ø. Bjørtuft, M. Vatn, J. Kofstad, and J. Boe. 2001. “A Study 
of Intensified Dietary Support in Underweight Candidates for Lung 
Transplantation.” Annals of Nutrition and Metabolism 45, no. 4: 159–
168. https:// doi. org/ 10. 1159/ 00004 6724.

Furuya- Kanamori, L., C. Xu, S. S. Hasan, and S. A. Doi. 2021. “Quality 
Versus Risk- Of- Bias Assessment in Clinical Research.” Journal of 
Clinical Epidemiology 129: 172–175. https:// doi. org/ 10. 1016/j. jclin epi. 
2020. 09. 044.

Gazzotti, C., F. Arnaud- Battandier, M. Parello, et al. 2003. “Prevention 
of Malnutrition in Older People During and After Hospitalisation: 
Results From a Randomised Controlled Clinical Trial.” Age and Ageing 
32, no. 3: 321–325. https:// doi. org/ 10. 1093/ ageing/ 32.3. 321.

Ginzburg, Y., I. Shmilovitz, N. Monastyrsky, R. Endevelt, and D. R. 
Shahar. 2018. “Barriers for Nutritional Care in the Transition From 
Hospital to the Community Among Older Patients.” Clinical Nutrition 
ESPEN 25: 56–62. https:// doi. org/ 10. 1016/j. clnesp. 2018. 04. 004.

Gosney, M. 2003. “Are We Wasting Our Money on Food Supplements 
in Elder Care Wards?” Journal of Advanced Nursing 43, no. 3: 275–280. 
https:// doi. org/ 10. 1046/j. 1365-  2648. 2003. 02710. x.

Grass, F., P. C. Bertrand, M. Schäfer, et  al. 2015. “Compliance With 
Preoperative Oral Nutritional Supplements in Patients at Nutritional 
Risk─Only a Question of Will?” European Journal of Clinical Nutrition 
69, no. 4: 525–529. https:// doi. org/ 10. 1038/ ejcn. 2014. 285.

Grönstedt, H., S. Vikström, T. Cederholm, et al. 2020. “Effect of Sit- To- 
Stand Exercises Combined With Protein- Rich Oral Supplementation 
in Older Persons: The Older Person's Exercise and Nutrition Study.” 
Journal of the American Medical Directors Association 21, no. 9: 1229–
1237. https:// doi. org/ 10. 1016/j. jamda. 2020. 03. 030.

Hanai, N., H. Terada, H. Hirakawa, et  al. 2018. “Prospective 
Randomized Investigation Implementing Immunonutritional Therapy 
Using a Nutritional Supplement With a High Blend Ratio of ω- 3 Fatty 
Acids During the Perioperative Period for Head and Neck Carcinomas.” 
Japanese Journal of Clinical Oncology 48, no. 4: 356–361. https:// doi. org/ 
10. 1093/ jjco/ hyy008.

Hancock, R. E. E., G. Bonner, R. Hollingdale, and A. M. Madden. 2012. 
“‘If You Listen to Me Properly, I Feel Good’: A Qualitative Examination 
of Patient Experiences of Dietetic Consultations.” Journal of Human 
Nutrition and Dietetics 25, no. 3: 275–284. https:// doi. org/ 10. 1111/j. 
1365-  277X. 2012. 01244. x.

Hashizume, N., Y. Tanaka, S. Fukahori, et al. 2019. “Adherences to Oral 
Nutritional Supplementation Among Hospital Outpatients: An Online 
Cross- Sectional Survey in Japan.” PLoS One 14, no. 9: e0222972. https:// 
doi. org/ 10. 1371/ journ al. pone. 0222972.

Haynes, R. B., and D. L. Sackett. 1976. Compliance With Therapeutic 
Regimens. Workshop/Symposium on Compliance with Therapeutic 
Regimens, Baltimore: Johns Hopkins University Press.

Hertlein, L., C. Zeder- Göß, S. Fürst, et  al. 2018. “Peri- Operative Oral 
Immunonutrition in Malnourished Ovarian Cancer Patients Assessed 
by the Nutritional Risk Screening.” Archives of Gynecology and Obstetrics 
297, no. 6: 1533–1538. https:// doi. org/ 10. 1007/ s0040 4-  018-  4759-  8.

Ho, C. Y., and J. Norshariza. 2017. “Collagen Peptide Supplementation 
Improves Lean Muscle Mass in Patients With Rectal Adenocarcinoma 
Postoperatively—A Case Report.” Malaysian Journal of Nutrition 23, 
no. 3: 479–484.

Hoffmann, T. C., P. P. Glasziou, I. Boutron, et al. 2014. “Better Reporting 
of Interventions: Template for Intervention Description and Replication 
(TIDieR) Checklist and Guide.” BMJ 348: 1687. https:// doi. org/ 10. 1136/ 
bmj. g1687 .

Hogan, S. E., M. J. Solomon, and S. K. Carey. 2019. “Exploring Reasons 
Behind Patient Compliance With Nutrition Supplements Before Pelvic 

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1159/000440684
https://doi.org/10.1159/000440684
https://doi.org/10.1111/jhn.12848
https://doi.org/10.1111/jhn.12848
https://doi.org/10.1007/s00405-020-06550-2
https://doi.org/10.1007/s00405-020-06550-2
https://doi.org/10.1093/annonc/mdy114
https://doi.org/10.2147/CIA.S159819
https://doi.org/10.2147/CIA.S159819
https://doi.org/10.1016/j.appet.2015.01.016
https://doi.org/10.1016/j.appet.2015.01.016
https://doi.org/10.1016/j.clnu.2020.08.031
https://doi.org/10.3928/00989134-20080501-02
https://doi.org/10.3928/00989134-20080501-02
https://doi.org/10.1080/01635581.2021.1957948
https://doi.org/10.1080/01635581.2021.1957948
https://www.equator-network.org/reporting-guidelines/
https://www.equator-network.org/reporting-guidelines/
https://doi.org/10.12968/bjcn.2015.20.12.580
https://doi.org/10.12968/bjcn.2015.20.12.580
https://doi.org/10.1080/01635581.2020.1758170
https://doi.org/10.1080/01635581.2020.1758170
https://doi.org/10.1136/gut.52.10.1479
https://doi.org/10.1136/gut.52.10.1479
https://doi.org/10.1159/000046724
https://doi.org/10.1016/j.jclinepi.2020.09.044
https://doi.org/10.1016/j.jclinepi.2020.09.044
https://doi.org/10.1093/ageing/32.3.321
https://doi.org/10.1016/j.clnesp.2018.04.004
https://doi.org/10.1046/j.1365-2648.2003.02710.x
https://doi.org/10.1038/ejcn.2014.285
https://doi.org/10.1016/j.jamda.2020.03.030
https://doi.org/10.1093/jjco/hyy008
https://doi.org/10.1093/jjco/hyy008
https://doi.org/10.1111/j.1365-277X.2012.01244.x
https://doi.org/10.1111/j.1365-277X.2012.01244.x
https://doi.org/10.1371/journal.pone.0222972
https://doi.org/10.1371/journal.pone.0222972
https://doi.org/10.1007/s00404-018-4759-8
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1136/bmj.g1687


13 of 22

Exenteration Surgery.” Supportive Care in Cancer 27, no. 5: 1853–1860. 
https:// doi. org/ 10. 1007/ s0052 0-  018-  4445-  1.

Holdoway, A., F. Page, J. Bauer, N. Dervan, and A. B. Maier. 2022. 
“Individualised Nutritional Care for Disease- Related Malnutrition: 
Improving Outcomes by Focusing on What Matters to Patients.” 
Nutrients 14, no. 17: 3534. https:// doi. org/ 10. 3390/ nu141 73534 .

Hong, Q. N., P. Pluye, S. Fàbregues, et al. 2019. “Improving the Content 
Validity of the Mixed Methods Appraisal Tool: A Modified e- Delphi 
Study.” Journal of Clinical Epidemiology 111: 49–59.e1. https:// doi. org/ 
10. 1016/j. jclin epi. 2019. 03. 008.

Hopanci Bicakli, D., O. Ozkaya Akagunduz, R. Meseri Dalak, M. 
Esassolak, R. Uslu, and M. Uyar. 2017. “The Effects of Compliance With 
Nutritional Counselling on Body Composition Parameters in Head and 
Neck Cancer Patients Under Radiotherapy.” Journal of Nutrition and 
Metabolism 2017: 1–7. https:// doi. org/ 10. 1155/ 2017/ 8631945.

Huang, S., Y. Piao, C. Cao, et  al. 2020. “A Prospective Randomized 
Controlled Trial on the Value of Prophylactic Oral Nutritional 
Supplementation in Locally Advanced Nasopharyngeal Carcinoma 
Patients Receiving Chemo- Radiotherapy.” Oral Oncology 111: 105025. 
https:// doi. org/ 10. 1016/j. oralo ncolo gy. 2020. 105025.

Hubbard, G. P., M. Elia, A. Holdoway, and R. J. Stratton. 2012. “A 
Systematic Review of Compliance to Oral Nutritional Supplements.” 
Clinical Nutrition 31, no. 3: 293–312. https:// doi. org/ 10. 1016/j. clnu. 2011. 
11. 020.

Hübner, M., Y. Cerantola, F. Grass, P. C. Bertrand, M. Schäfer, and 
N. Demartines. 2012. “Preoperative Immunonutrition in Patients at 
Nutritional Risk: Results of a Double- Blinded Randomized Clinical 
Trial.” European Journal of Clinical Nutrition 66, no. 7: 850–855. https:// 
doi. org/ 10. 1038/ ejcn. 2012. 53.

Hulsbæk, S., L. B. Laursen, M. T. Kristensen, and J. Midtgaard. 2023. “Older 
patients' Perspectives on Participating in Multimodal Rehabilitation 
Including Anabolic Steroids Following Hip Fracture: A Qualitative Study 
Embedded Within a Pilot RCT.” Disability and Rehabilitation 45, no. 1: 
81–89. https:// doi. org/ 10. 1080/ 09638 288. 2022. 2025929.

Hung, S.- C., T.- Y. Tung, C.- S. Yang, and D.- C. Tarng. 2005. “High- 
Calorie Supplementation Increases Serum Leptin Levels and Improves 
Response to rHuEPO in Long- Term Hemodialysis Patients.” American 
Journal of Kidney Diseases 45, no. 6: 1073–1083. https:// doi. org/ 10. 
1053/j. ajkd. 2005. 02. 020.

Ida, S., N. Hiki, H. Cho, et  al. 2017. “Randomized Clinical Trial 
Comparing Standard Diet With Perioperative Oral Immunonutrition in 
Total Gastrectomy for Gastric Cancer.” British Journal of Surgery 104, 
no. 4: 377–383. https:// doi. org/ 10. 1002/ bjs. 10417 .

Ikizler, T. A., J. D. Burrowes, L. D. Byham- Gray, et al. 2020. “KDOQI 
Clinical Practice Guideline for Nutrition in CKD: 2020 Update.” 
American Journal of Kidney Diseases 76, no. 3: 1–107. https:// doi. org/ 10. 
1053/j. ajkd. 2020. 05. 006.

Imamura, H., J. Matsuyama, K. Nishikawa, et al. 2021. “Effects of an 
Oral Elemental Nutritional Supplement in Gastric Cancer Patients With 
Adjuvant S- 1 Chemotherapy After Gastrectomy: A Multicenter, Open- 
Label, Single- Arm, Prospective Phase II Study (OGSG1108).” Annals of 
Gastroenterological Surgery 5, no. 6: 776–784. https:// doi. org/ 10. 1002/ 
ags3. 12487 .

Ishiki, H., S. Iwase, Y. Gyoda, et al. 2015. “Oral Nutritional Support Can 
Shorten the Duration of Parenteral Hydration in End- Of- Life Cancer 
Patients: A Randomized Controlled Trial.” Nutrition and Cancer 67, no. 
1: 105–111. https:// doi. org/ 10. 1080/ 01635 581. 2015. 976312.

Jackson, L., J. Cohen, B. Sully, and S. Julious. 2015. “NOURISH, 
Nutritional OUtcomes From a Randomised Investigation of Intradialytic 
Oral Nutritional Supplements in Patients Receiving Haemodialysis: A 
Pilot Randomised Controlled Trial.” Pilot and Feasibility Studies 1: 11. 
https:// doi. org/ 10. 1186/ s4081 4-  015-  0007-  1.

Jeloka, T. K., G. Dharmatti, T. Jamdade, and M. Pandit. 2013. “Are Oral 
Protein Supplements Helpful in the Management of Malnutrition in 
Dialysis Patients?” Indian Journal of Nephrology 23, no. 1: 1–4. https:// 
doi. org/ 10. 4103/ 0971-  4065. 107185.

Jobse, I., Y. Liao, M. Bartram, et  al. 2015. “Compliance of Nursing 
Home Residents With a Nutrient-  and Energy- Dense Oral Nutritional 
Supplement Determines Effects on Nutritional Status.” Journal of 
Nutrition, Health and Aging 19, no. 3: 356–364. https:// doi. org/ 10. 1007/ 
s1260 3-  014-  0544-  y.

Jukkola, K., and P. MacLennan. 2005. “Improving the Efficacy of 
Nutritional Supplementation in the Hospitalised Elderly.” Australasian 
Journal on Ageing 24, no. 2: 119–124. https:// doi. org/ 10. 1111/j. 1741-  
6612. 2005. 00082. x.

Karlsson, E. S., H. K. Grönstedt, G. Faxén- Irving, et al. 2021. “Response 
and Adherence of Nursing Home Residents to a Nutrition/Exercise 
Intervention.” Journal of the American Medical Directors Association 22, 
no. 9: 1939–1945.e3. https:// doi. org/ 10. 1016/j. jamda. 2021. 04. 001.

Keithley, J., B. Swanson, J. Zeller, et al. 2002. “Comparison of Standard 
and Immune- Enhancing Oral Formulas in Asymptomatic HIV- Infected 
Persons: A Multicenter Randomized Controlled Clinical Trial.” Journal 
of Parenteral and Enteral Nutrition 26, no. 1: 6–14. https:// doi. org/ 10. 
1177/ 01486 07102 02600106.

Kobayashi, D., K. Ishigure, Y. Mochizuki, et al. 2017. “Multi- Institutional 
Prospective Feasibility Study to Explore Tolerability and Efficacy of Oral 
Nutritional Supplements for Patients With Gastric Cancer Undergoing 
Gastrectomy (CCOG1301).” Gastric Cancer 20, no. 4: 718–727. https:// 
doi. org/ 10. 1007/ s1012 0-  016-  0668-  3.

Kong, S.- H., H.- J. Lee, J. Na, et al. 2018. “Effect of Perioperative Oral 
Nutritional Supplementation in Malnourished Patients Who Undergo 
Gastrectomy: A Prospective Randomized Trial.” Surgery 164, no. 6: 
1263–1270. https:// doi. org/ 10. 1016/j. surg. 2018. 05. 017.

Kraft, M., N. Van Den Berg, K. Kraft, et  al. 2012. “Development of a 
Telemedical Monitoring Concept for the Care of Malnourished Geriatric 
Home- Dwelling Patients: A Pilot Study.” Maturitas 72, no. 2: 126–131. 
https:// doi. org/ 10. 1016/j. matur itas. 2012. 02. 011.

Lachat, C., D. Hawwash, M. C. Ocké, et  al. 2016. “Strengthening the 
Reporting of Observational Studies in Epidemiology- Nutritional 
Epidemiology (STROBE- Nut): An Extension of the STROBE Statement.” 
PLoS Medicine 13, no. 6: e1002036. https:// doi. org/ 10. 1371/ journ al. 
pmed. 1002036.

Lad, H., M. Gott, and S. Gariballa. 2005. “Elderly Patients Compliance 
and Elderly Patients and Health professional's, Views, and Attitudes 
Towards Prescribed Sip-  Feed Supplements.” Journal of Nutrition, 
Health & Aging 9, no. 5: 310–314.

Lambert, K., J. Potter, M. Lonergan, L. Tapsell, and K. E. Charlton. 2014. 
“Efficacy of Nutrition as Medication in Malnourished Hospitalised 
Patients Is Strongly Influenced by Environmental Factors.” Nutrition & 
Dietetics 71, no. 2: 73–78. https:// doi. org/ 10. 1111/ 1747-  0080. 12083 .

Lammel Ricardi, J., A. Marcadenti, S. Perocchin de Souza, and A. 
Siviero Ribeiro. 2013. “Oral Nutritional Supplements Intake and 
Nutritional Status Among Inpatients Admitted in a Tertiary Hospital.” 
Nutricion Hospitalaria 28, no. 4: 1357–1360. https:// doi. org/ 10. 3305/ nh. 
2013. 28.4. 6499.

Lauque, S., F. Arnaud- Battandier, S. Gillette, et al. 2004. “Improvement 
of Weight and Fat- Free Mass With Oral Nutritional Supplementation in 
Patients With Alzheimer's Disease at Risk of Malnutrition: A Prospective 
Randomized Study.” Journal of the American Geriatrics Society 52, no. 
10: 1702–1707. https:// doi. org/ 10. 1111/j. 1532-  5415. 2004. 52464. x.

Lauque, S., F. Arnaud- Battier, and R. Mansourian. 2000. “Protein- 
Energy Oral Supplementation in Malnourished Nursing- Home 
Residents. A Controlled Trial.” Age and Ageing 29, no. 1: 51–56. https:// 
doi. org/ 10. 1093/ ageing/ 29.1. 51.

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s00520-018-4445-1
https://doi.org/10.3390/nu14173534
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://doi.org/10.1155/2017/8631945
https://doi.org/10.1016/j.oraloncology.2020.105025
https://doi.org/10.1016/j.clnu.2011.11.020
https://doi.org/10.1016/j.clnu.2011.11.020
https://doi.org/10.1038/ejcn.2012.53
https://doi.org/10.1038/ejcn.2012.53
https://doi.org/10.1080/09638288.2022.2025929
https://doi.org/10.1053/j.ajkd.2005.02.020
https://doi.org/10.1053/j.ajkd.2005.02.020
https://doi.org/10.1002/bjs.10417
https://doi.org/10.1053/j.ajkd.2020.05.006
https://doi.org/10.1053/j.ajkd.2020.05.006
https://doi.org/10.1002/ags3.12487
https://doi.org/10.1002/ags3.12487
https://doi.org/10.1080/01635581.2015.976312
https://doi.org/10.1186/s40814-015-0007-1
https://doi.org/10.4103/0971-4065.107185
https://doi.org/10.4103/0971-4065.107185
https://doi.org/10.1007/s12603-014-0544-y
https://doi.org/10.1007/s12603-014-0544-y
https://doi.org/10.1111/j.1741-6612.2005.00082.x
https://doi.org/10.1111/j.1741-6612.2005.00082.x
https://doi.org/10.1016/j.jamda.2021.04.001
https://doi.org/10.1177/014860710202600106
https://doi.org/10.1177/014860710202600106
https://doi.org/10.1007/s10120-016-0668-3
https://doi.org/10.1007/s10120-016-0668-3
https://doi.org/10.1016/j.surg.2018.05.017
https://doi.org/10.1016/j.maturitas.2012.02.011
https://doi.org/10.1371/journal.pmed.1002036
https://doi.org/10.1371/journal.pmed.1002036
https://doi.org/10.1111/1747-0080.12083
https://doi.org/10.3305/nh.2013.28.4.6499
https://doi.org/10.3305/nh.2013.28.4.6499
https://doi.org/10.1111/j.1532-5415.2004.52464.x
https://doi.org/10.1093/ageing/29.1.51
https://doi.org/10.1093/ageing/29.1.51


14 of 22 Food Science & Nutrition, 2025

Laviano, A., P. C. Calder, A. M. W. J. Schols, F. Lonnqvist, M. Bech, 
and M. Muscaritoli. 2020. “Safety and Tolerability of Targeted Medical 
Nutrition for Cachexia in Non- Small- Cell Lung Cancer: A Randomized, 
Double- Blind, Controlled Pilot Trial.” Nutrition and Cancer 72, no. 3: 
439–450. https:// doi. org/ 10. 1080/ 01635 581. 2019. 1634746.

Lawson, C., V. Ferreira, F. Carli, and S. Chevalier. 2021. “Effects of 
Multimodal Prehabilitation on Muscle Size, Myosteatosis, and Dietary 
Intake of Surgical Patients With Lung Cancer—A Randomized 
Feasibility Study.” Applied Physiology, Nutrition, and Metabolism 46, 
no. 11: 1407–1416. https:// doi. org/ 10. 1139/ apnm-  2021-  0249.

Lawson, R. M., M. K. Doshi, L. E. Ingoe, J. M. Colligan, J. R. Barton, 
and I. Cobden. 2000. “Compliance of Orthopaedic Patients With 
Postoperative Oral Nutritional Supplementation.” Clinical Nutrition 19, 
no. 3: 171–175. https:// doi. org/ 10. 1054/ clnu. 1999. 0094.

Lidoriki, I., D. Schizas, K. S. Mylonas, et  al. 2020. “Oral Nutritional 
Supplementation Following Upper Gastrointestinal Cancer Surgery: 
A Prospective Analysis Exploring Potential Barriers to Compliance.” 
Journal of the American College of Nutrition 39, no. 7: 650–656. https:// 
doi. org/ 10. 1080/ 07315 724. 2020. 1723453.

Liljeberg, E., A. Andersson, K. Blom Malmberg, and M. Nydahl. 2019. 
“High Adherence to Oral Nutrition Supplements Prescribed by Dietitians: 
A Cross- Sectional Study on Hospital Outpatients.” Nutrition in Clinical 
Practice 34, no. 6: 887–898. https:// doi. org/ 10. 1002/ ncp. 10243 .

Liljeberg, E., A. Andersson, E. Lövestam, and M. Nydahl. 2018. 
“Incomplete Descriptions of Oral Nutritional Supplement Interventions 
in Reports of Randomised Controlled Trials.” Clinical Nutrition 37, no. 
1: 61–71. https:// doi. org/ 10. 1016/j. clnu. 2017. 03. 024.

Liljeberg, E., S. Einarsson, L. Payne, L. Söderström, and M. Skinnars 
Josefsson. 2021. Barriers and Facilitators to Oral Nutritional Supplement 
Adherence Among Patients With Malnutrition: A Systematic Mixed- 
Studies Review. York: National Institute for Health and Care Reasearch, 
PROSPERO. https:// www. crd. york. ac. uk/ prosp ero/ displ ay_ record. 
php? ID= CRD42 02128 6200.

Liljeberg, E., M. Nydahl, E. Lövestam, and A. Andersson. 2022. 
“‘Between Foods and Medicines’: A Qualitative Interview Study of Patient 
Experiences of the Meaning and Usage of Oral Nutritional Supplements.” 
Appetite 178: 106163. https:// doi. org/ 10. 1016/j. appet. 2022. 106163.

Liljeberg, E., L. Payne, M. Skinnars Josefsson, L. Söderström, and S. 
Einarsson. 2024. “Understanding the Complexity of Barriers and 
Facilitators to Adherence to Oral Nutritional Supplements Among 
Patients With Malnutrition: A Systematic Mixed- Studies Review.” 
Nutrition Research Reviews 1- 21: 1–21. https:// doi. org/ 10. 1017/ S0954 
42242 4000192.

Lombard, K., J. van Steijn, T. Schuur, et  al. 2014. “Compliance of 
Energy- Dense, Small Volume Oral Nutritional Supplements in the 
Daily Clinical Practice on a Geriatric Ward—An Observational Study.” 
Journal of Nutrition, Health and Aging 18, no. 7: 649–653. https:// doi. 
org/ 10. 1007/ s1260 3-  014-  0496-  2.

Malafarina, V., J. A. Serra Rexach, F. Masanés, et  al. 2021. “Results 
of High- Protein, High- Calorie Oral Nutritional Supplementation in 
Malnourished Older People in Nursing Homes: An Observational, 
Multicenter, Prospective, Pragmatic Study (PROT- e- GER).” Journal 
of the American Medical Directors Association 22, no. 9: 1919–1926.e5. 
https:// doi. org/ 10. 1016/j. jamda. 2021. 02. 039.

Mantovani, G., C. Madeddu, A. Macciò, et  al. 2004. “Cancer- Related 
Anorexia/Cachexia Syndrome and Oxidative Stress: An Innovative 
Approach Beyond Current Treatment.” Cancer Epidemiology, 
Biomarkers & Prevention: A Publication of the American Association 
for Cancer Research, cosponsored by the American Society of Preventive 
Oncology 13, no. 10: 1651–1659.

Marshall, S., J. Bauer, and E. Isenring. 2014. “The Consequences 
of Malnutrition Following Discharge From Rehabilitation to the 
Community: A Systematic Review of Current Evidence in Older 

Adults.” Journal of Human Nutrition and Dietetics 27, no. 2: 133–141. 
https:// doi. org/ 10. 1111/ jhn. 12167 .

Martin, P. M., F. Robles Agudo, J. A. Lopez Medina, et  al. 2019. 
“Effectiveness of an Oral Diabetes- Specific Supplement on Nutritional 
Status, Metabolic Control, Quality or Life, and Functional Status in 
Elderly Patients. A Multicentre Study.” Clinical Nutrition 38, no. 3: 
1253–1261. https:// doi. org/ 10. 1016/j. clnu. 2018. 05. 007.

Mayr, P., S. Kalde, M. Vogt, and K. S. Kuhn. 2000. “Safety, Acceptability 
and Efficacy of a High- Energy, Fibre- Containing Oral Nutritional 
Supplement in Malnourished Patients: An Observational Study.” 
Journal of Human Nutrition and Dietetics 13, no. 4: 255–263. https:// doi. 
org/ 10. 1046/j. 1365-  277x. 2000. 00236. x.

Mayr, P., K. Kuhn, P. Klein, J. Stover, and E. Pestana. 2016. “A Diabetes- 
Specific Oral Nutritional Supplement Improves Glycaemic Control in 
Type 2 Diabetes Patients.” Experimental and Clinical Endocrinology & 
Diabetes 124, no. 7: 401–409. https:// doi. org/ 10. 1055/ s-  0042-  100909.

McCormick, S. E., G. Saquib, Z. Hameed, M. Glynn, D. McCann, and D. 
A. Power. 2007. “Compliance of Acute and Long Stay Geriatric Patients 
With Nutritional Supplementation.” Irish Medical Journal 100, no. 5: 
473–475.

McDermott, A. Y., A. Shevitz, A. Must, S. Harris, R. Roubenoff, and S. 
Gorbach. 2003. “Nutrition Treatment for HIV Wasting: A Prescription 
for Food as Medicine.” Nutrition in Clinical Practice 18, no. 1: 86–94. 
https:// doi. org/ 10. 1177/ 01154 26503 01800186.

McMurdo, M. E. T., R. J. G. Price, M. Shields, J. Potter, and D. J. 
Stott. 2009. “Should Oral Nutritional Supplementation be Given to 
Undernourished Older People Upon Hospital Discharge? A Controlled 
Trial.” Journal of the American Geriatrics Society 57, no. 12: 2239–2245. 
https:// doi. org/ 10. 1111/j. 1532-  5415. 2009. 02568. x.

Meade, A. 2007. “Protein Supplementation With Sports Protein Bars in 
Renal Patients.” Journal of Renal Nutrition 17, no. 3: 214–217. https:// doi. 
org/ 10. 1053/j. jrn. 2006. 12. 006.

Mello, A. T., D. S. Borges, L. P. de Lima, J. Pessini, P. V. Kammer, and E. 
B. S. M. Trindade. 2021. “Effect of Oral Nutritional Supplements With or 
Without Nutritional Counselling on Mortality, Treatment Tolerance and 
Quality of Life in Head- And- Neck Cancer Patients Receiving (Chemo)
radiotherapy: A Systematic Review and Meta- Analysis.” British Journal 
of Nutrition 125, no. 5: 530–547. https:// doi. org/ 10. 1017/ S0007 11452 
0002329.

Miller, M. D., L. A. Daniels, E. Bannerman, and M. Crotty. 2005. 
“Adherence to Nutrition Supplements Among Patients With a Fall- 
Related Lower Limb Fracture.” Nutrition in Clinical Practice 20, no. 5: 
569–578. https:// doi. org/ 10. 1177/ 01154 26505 02000 5569.

Mulrow, C. D. 1994. “Systematic Reviews: Rationale for Systematic 
Reviews.” BMJ 309, no. 6954: 597–599. https:// doi. org/ 10. 1136/ bmj. 309. 
6954. 597.

Myers, L. B. 2010. “Treatments for Cystic Fibrosis: The Role of 
Adherence, Importance and Burden.” International Journal of 
Psychology Research 5, no. 3/4: 355–370.

Nasrah, R., C. Van Der Borch, M. Kanbalian, and R. T. Jagoe. 2020. 
“Defining Barriers to Implementation of Nutritional Advice in Patients 
With Cachexia.” Journal of Cachexia, Sarcopenia and Muscle 11, no. 1: 
69–78. https:// doi. org/ 10. 1002/ jcsm. 12490 .

Nemzer, B. V., N. Fink, and B. Fink. 2014. “New Insights on Effects of 
a Dietary Supplement on Oxidative and Nitrosative Stress in Humans.” 
Food Science & Nutrition 2, no. 6: 828–839. https:// doi. org/ 10. 1002/ 
fsn3. 178.

Neoh, M. K., Z. Abu Zaid, Z. A. Mat Daud, et  al. 2020. “Changes in 
Nutrition Impact Symptoms, Nutritional and Functional Status During 
Head and Neck Cancer Treatment.” Nutrients 12, no. 5: 1225. https:// 
doi. org/ 10. 3390/ nu120 51225 .

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1080/01635581.2019.1634746
https://doi.org/10.1139/apnm-2021-0249
https://doi.org/10.1054/clnu.1999.0094
https://doi.org/10.1080/07315724.2020.1723453
https://doi.org/10.1080/07315724.2020.1723453
https://doi.org/10.1002/ncp.10243
https://doi.org/10.1016/j.clnu.2017.03.024
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021286200
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021286200
https://doi.org/10.1016/j.appet.2022.106163
https://doi.org/10.1017/S0954422424000192
https://doi.org/10.1017/S0954422424000192
https://doi.org/10.1007/s12603-014-0496-2
https://doi.org/10.1007/s12603-014-0496-2
https://doi.org/10.1016/j.jamda.2021.02.039
https://doi.org/10.1111/jhn.12167
https://doi.org/10.1016/j.clnu.2018.05.007
https://doi.org/10.1046/j.1365-277x.2000.00236.x
https://doi.org/10.1046/j.1365-277x.2000.00236.x
https://doi.org/10.1055/s-0042-100909
https://doi.org/10.1177/011542650301800186
https://doi.org/10.1111/j.1532-5415.2009.02568.x
https://doi.org/10.1053/j.jrn.2006.12.006
https://doi.org/10.1053/j.jrn.2006.12.006
https://doi.org/10.1017/S0007114520002329
https://doi.org/10.1017/S0007114520002329
https://doi.org/10.1177/0115426505020005569
https://doi.org/10.1136/bmj.309.6954.597
https://doi.org/10.1136/bmj.309.6954.597
https://doi.org/10.1002/jcsm.12490
https://doi.org/10.1002/fsn3.178
https://doi.org/10.1002/fsn3.178
https://doi.org/10.3390/nu12051225
https://doi.org/10.3390/nu12051225


15 of 22

Olde Rikkert, M. G. M., F. R. Verhey, R. Blesa, et al. 2015. “Tolerability 
and Safety of Souvenaid in Patients With Mild Alzheimer's Disease: 
Results of Multi- Center, 24- Week, Open- Label Extension Study.” 
Journal of Alzheimer's Disease 44, no. 2: 471–480. https:// doi. org/ 10. 
3233/ jad-  141305.

Ouzzani, M., H. Hammady, Z. Fedorowicz, and A. Elmagarmid. 2016. 
“Rayyan—A Web and Mobile App for Systematic Reviews.” Systematic 
Reviews 5, no. 1: 210. https:// doi. org/ 10. 1186/ s1364 3-  016-  0384-  4.

Palma- Milla, S., B. López- Plaza, B. Santamaría, Á. De Arriba- Sánchez, L. 
M. Bermejo, and C. Gómez- Candela. 2018. “New, Immunomodulatory, 
Oral Nutrition Formula for Use Prior to Surgery in Patients With Head 
and Neck Cancer: An Exploratory Study.” Journal of Parenteral and 
Enteral Nutrition 42, no. 2: 371–379. https:// doi. org/ 10. 1177/ 01486 07116 
676839.

Pastore, C. A., S. P. Orlandi, and M. C. Gonzalez. 2014. “Introduction of 
an Omega- 3 Enriched Oral Supplementation for Cancer Patients Close 
to the First Chemotherapy: May It be a Factor for Poor Compliance?” 
Nutrition and Cancer 66, no. 8: 1285–1292. https:// doi. org/ 10. 1080/ 
01635 581. 2014. 956253.

Patursson, P., G. Møller, A. Muhic, and J. R. Andersen. 2021. “N- 3 Fatty 
Acid EPA Supplementation in Cancer Patients Receiving Abdominal 
Radiotherapy—A Randomised Controlled Trial.” Clinical Nutrition 
ESPEN 43: 130–136. https:// doi. org/ 10. 1016/j. clnesp. 2021. 03. 001.

Percival, C., A. Hussain, S. Zadora- Chrzastowska, G. White, M. 
Maddocks, and A. Wilcock. 2013. “Providing Nutritional Support to 
Patients With Thoracic Cancer: Findings of a Dedicated Rehabilitation 
Service.” Respiratory Medicine 107, no. 5: 753–761. https:// doi. org/ 10. 
1016/j. rmed. 2013. 01. 012.

Pison, C. M., N. J. Cano, C. Cherion, et al. 2011. “Multimodal Nutritional 
Rehabilitation Improves Clinical Outcomes of Malnourished Patients 
With Chronic Respiratory Failure: A Randomised Controlled Trial.” 
Thorax 66, no. 11: 953–960. https:// doi. org/ 10. 1136/ thx. 2010. 154922.

Planas, M., J. Álvarez, P. A. García- Peris, et  al. 2005. “Nutritional 
Support and Quality of Life in Stable Chronic Obstructive Pulmonary 
Disease (COPD) Patients.” Clinical Nutrition 24, no. 3: 433–441. https:// 
doi. org/ 10. 1016/j. clnu. 2005. 01. 005.

Praengam, K., S. Tuntipopipat, C. Muangnoi, C. Jangwangkorn, and O. 
Piamkulvanich. 2024. “Efficacy of a Dietary Supplement Derived From 
Five Edible Plants on Telomere Length in Thai Adults: A Randomized, 
Double- Blind, Placebo- Controlled Trial.” Food Science & Nutrition 12, 
no. 3: 1592–1604. https:// doi. org/ 10. 1002/ fsn3. 3851.

Previtali, P., M. Fiore, J. Colombo, et  al. 2020. “Malnutrition and 
Perioperative Nutritional Support in Retroperitoneal Sarcoma Patients: 
Results From a Prospective Study.” Annals of Surgical Oncology 27, no. 
6: 2025–2032. https:// doi. org/ 10. 1245/ s1043 4-  019-  08121 -  0.

Qin, L., D. Xu, Q. Tian, and B. Wu. 2022. “Adherence to Oral Nutritional 
Supplements in Patients With Gastrointestinal Cancer: A Mixed- 
Method Study.” Cancer Nursing 45, no. 5: 810–819. https:// doi. org/ 10. 
1097/ ncc. 00000 00000 001022.

Roberts, M., J. Potter, J. McColl, and J. Reilly. 2003. “Can Prescription 
of Sip- Feed Supplements Increase Energy Intake in Hospitalised Older 
People With Medical Problems?” British Journal of Nutrition 90, no. 2: 
425–429. https:// doi. org/ 10. 1079/ bjn20 03898 .

Rondanelli, M., E. Cereda, C. Klersy, et  al. 2020. “Improving 
Rehabilitation in Sarcopenia: A Randomized- Controlled Trial Utilizing 
a Muscle- Targeted Food for Special Medical Purposes.” Journal of 
Cachexia, Sarcopenia and Muscle 11, no. 6: 1535–1547. https:// doi. org/ 
10. 1002/ jcsm. 12532 .

Sabaté, E. 2003. Adherence to Long- Term Therapies: Evidence for Action. 
Geneva: World Health Organization. https:// iris. who. int/ handle/ 10665/  
42682 .

Salamon, K. M., and K. Lambert. 2018. “Oral Nutritional Supplementation 
in Patients Undergoing Peritoneal Dialysis: A Randomised, Crossover 

Pilot Study.” Journal of Renal Care 44, no. 2: 73–81. https:// doi. org/ 10. 
1111/ jorc. 12224 .

Sandmæl, J. A., A. Bye, T. S. Solheim, et  al. 2017. “Feasibility and 
Preliminary Effects of Resistance Training and Nutritional Supplements 
During Versus After Radiotherapy in Patients With Head and Neck 
Cancer: A Pilot Randomized Trial.” Cancer 123, no. 22: 4440–4448. 
https:// doi. org/ 10. 1002/ cncr. 30901 .

Saunders, J., and T. Smith. 2010. “Malnutrition: Causes and conse-
quences.” Clinical Medicine 10, no. 6: 624–627. https:// doi. org/ 10. 7861/ 
clinm edici ne. 10-  6-  624.

Schmidt, N., G. Møller, L. Bæksgaard, et  al. 2020. “Fish Oil 
Supplementation in Cancer Patients. Capsules or Nutritional Drink 
Supplements? A Controlled Study of Compliance.” Clinical Nutrition 
ESPEN 35: 63–68. https:// doi. org/ 10. 1016/j. clnesp. 2019. 12. 004.

Scholes, G. 2022. “Protein- Energy Malnutrition in Older Australians: 
A Narrative Review of the Prevalence, Causes and Con Sequences of 
Malnutrition, and Strategies for Prevention.” Health Promotion Journal 
of Australia 33: 187–193. https:// doi. org/ 10. 1002/ hpja. 489.

Schuetz, P., R. Fehr, V. Baechli, et al. 2019. “Individualised Nutritional 
Support in Medical Inpatients at Nutritional Risk: A Randomised 
Clinical Trial.” Lancet 393, no. 10188: 2312–2321. https:// doi. org/ 10. 
1016/ s0140 -  6736(18) 32776 -  4.

Scott, M. K., N. A. Shah, A. M. Vilay, J. Thomas, M. A. Kraus, and B. A. 
Mueller. 2009. “Effects of Peridialytic Oral Supplements on Nutritional 
Status and Quality of Life in Chronic Hemodialysis Patients.” Journal 
of Renal Nutrition 19, no. 2: 145–152. https:// doi. org/ 10. 1053/j. jrn. 2008. 
08. 004.

Seemer, J., E. Kiesswetter, A. Blawert, et al. 2020. “An Individualised 
Nutritional Intervention Concept for Nursing Home Residents With or 
at Risk of Malnutrition: An Enable Study.” Geriatrics 6, no. 1: 2. https:// 
doi. org/ 10. 3390/ geria trics 6010002.

Seguy, D., H. Hubert, J. Robert, J. P. Meunier, O. Guérin, and A. Raynaud- 
Simon. 2020. “Compliance to Oral Nutritional Supplementation Decreases 
the Risk of Hospitalisation in Malnourished Older Adults Without Extra 
Health Care Cost: Prospective Observational Cohort Study.” Clinical 
Nutrition 39, no. 6: 1900–1907. https:// doi. org/ 10. 1016/j. clnu. 2019. 08. 005.

Sharma, M., M. Rao, S. Jacob, and C. K. Jacob. 2002. “A Controlled 
Trial of Intermittent Enteral Nutrient Supplementation in Maintenance 
Hemodialysis Patients.” Journal of Renal Nutrition 12, no. 4: 229–237. 
https:// doi. org/ 10. 1053/ jren. 2002. 35300 .

Shirakawa, H., T. Kinoshita, N. Gotohda, S. Takahashi, T. Nakagohri, 
and M. Konishi. 2012. “Compliance With and Effects of Preoperative 
Immunonutrition in Patients Undergoing Pancreaticoduodenectomy.” 
Journal of Hepato- Biliary- Pancreatic Sciences 19, no. 3: 249–258. https:// 
doi. org/ 10. 1007/ s0053 4-  011-  0416-  3.

Skladany, L., J. Vnencakova, L. Laffers, et al. 2021. “Adherence to Oral 
Nutritional Supplements After Being Discharged From the Hospital Is 
Low but Improves Outcome in Patients With Advanced Chronic Liver 
Disease.” Patient Preference and Adherence 14: 2559–2572. https:// doi. 
org/ 10. 2147/ PPA. S283034.

Sladdin, I., L. Ball, C. Bull, and W. Chaboyer. 2017. “Patient- Centred 
Care to Improve Dietetic Practice: An Integrative Review.” Journal of 
Human Nutrition and Dietetics 30, no. 4: 453–470. https:// doi. org/ 10. 
1111/ jhn. 12444 .

Smela, B., M. Toumi, K. Świerk, K. Gawlik, E. Clay, and L. Boyer. 2023. 
“Systematic Literature Reviews Over the Years.” Journal of Market 
Access & Health Policy 11, no. 1: 2244305. https:// doi. org/ 10. 1080/ 20016 
689. 2023. 2244305.

Smith, T. R., A. L. Cawood, E. R. Walters, N. Guildford, and R. J. 
Stratton. 2020. “Ready- Made Oral Nutritional Supplements Improve 
Nutritional Outcomes and Reduce Health Care Use—A Randomised 
Trial in Older Malnourished People in Primary Care.” Nutrients 12, no. 
2: 517. https:// doi. org/ 10. 3390/ nu120 20517 .

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.3233/jad-141305
https://doi.org/10.3233/jad-141305
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1177/0148607116676839
https://doi.org/10.1177/0148607116676839
https://doi.org/10.1080/01635581.2014.956253
https://doi.org/10.1080/01635581.2014.956253
https://doi.org/10.1016/j.clnesp.2021.03.001
https://doi.org/10.1016/j.rmed.2013.01.012
https://doi.org/10.1016/j.rmed.2013.01.012
https://doi.org/10.1136/thx.2010.154922
https://doi.org/10.1016/j.clnu.2005.01.005
https://doi.org/10.1016/j.clnu.2005.01.005
https://doi.org/10.1002/fsn3.3851
https://doi.org/10.1245/s10434-019-08121-0
https://doi.org/10.1097/ncc.0000000000001022
https://doi.org/10.1097/ncc.0000000000001022
https://doi.org/10.1079/bjn2003898
https://doi.org/10.1002/jcsm.12532
https://doi.org/10.1002/jcsm.12532
https://iris.who.int/handle/10665/42682
https://iris.who.int/handle/10665/42682
https://doi.org/10.1111/jorc.12224
https://doi.org/10.1111/jorc.12224
https://doi.org/10.1002/cncr.30901
https://doi.org/10.7861/clinmedicine.10-6-624
https://doi.org/10.7861/clinmedicine.10-6-624
https://doi.org/10.1016/j.clnesp.2019.12.004
https://doi.org/10.1002/hpja.489
https://doi.org/10.1016/s0140-6736(18)32776-4
https://doi.org/10.1016/s0140-6736(18)32776-4
https://doi.org/10.1053/j.jrn.2008.08.004
https://doi.org/10.1053/j.jrn.2008.08.004
https://doi.org/10.3390/geriatrics6010002
https://doi.org/10.3390/geriatrics6010002
https://doi.org/10.1016/j.clnu.2019.08.005
https://doi.org/10.1053/jren.2002.35300
https://doi.org/10.1007/s00534-011-0416-3
https://doi.org/10.1007/s00534-011-0416-3
https://doi.org/10.2147/PPA.S283034
https://doi.org/10.2147/PPA.S283034
https://doi.org/10.1111/jhn.12444
https://doi.org/10.1111/jhn.12444
https://doi.org/10.1080/20016689.2023.2244305
https://doi.org/10.1080/20016689.2023.2244305
https://doi.org/10.3390/nu12020517


16 of 22 Food Science & Nutrition, 2025

Solheim, T. S., B. J. A. Laird, T. R. Balstad, et al. 2017. “A Randomized 
Phase II Feasibility Trial of a Multimodal Intervention for the 
Management of Cachexia in Lung and Pancreatic Cancer.” Journal of 
Cachexia, Sarcopenia and Muscle 8, no. 5: 778–788. https:// doi. org/ 10. 
1002/ jcsm. 12201 .

Stange, I., M. Bartram, Y. Liao, et al. 2013. “Effects of a Low- Volume, 
Nutrient-  and Energy- Dense Oral Nutritional Supplement on Nutritional 
and Functional Status: A Randomized, Controlled Trial in Nursing 
Home Residents.” Journal of the American Medical Directors Association 
14, no. 8: 628. https:// doi. org/ 10. 1016/j. jamda. 2013. 05. 011.e8.

Steiner, M. C., R. Barton, S. Singh, and M. Morgan. 2003. “Nutritional 
Enhancement of Exercise Performance in Chronic Obstructive 
Pulmonary Disease: A Randomised Controlled Trial.” Thorax 58, no. 9: 
745–751. https:// doi. org/ 10. 1136/ thorax. 58.9. 745.

Storck, L. J., M. Ruehlin, S. Gaeumann, et al. 2020. “Effect of a Leucine- 
Rich Supplement in Combination With Nutrition and Physical Exercise 
in Advanced Cancer Patients: A Randomized Controlled Intervention 
Trial.” Clinical Nutrition 39, no. 12: 3637–3644. https:// doi. org/ 10. 
1016/j. clnu. 2020. 04. 008.

Stow, R. E., C. H. Smith, and A. B. Rushton. 2018. “Care Home Resident 
and Staff Perceptions of the Acceptability of Nutrition Intervention 
Trial Procedures: A Qualitative Study Embedded Within a Cluster 
Randomised Feasibility Trial.” BMJ Open 8, no. 7: e022307. https:// doi. 
org/ 10. 1136/ bmjop en-  2018-  022307.

Stratton, R. J., and M. Elia. 2010. “Encouraging Appropriate, Evidence- 
Based Use of Oral Nutritional Supplements.” Proceedings of the Nutrition 
Society 69, no. 4: 477–487. https:// doi. org/ 10. 1017/ s0029 66511 0001977.

Taib, A., T. Ong, E. Mulvaney, et  al. 2021. “Can an Ice- Cream Based 
Supplement Help Address Malnutrition in Orthogeriatric Patients?” 
Journal of Nutrition in Gerontology and Geriatrics 40, no. 4: 280–289. 
https:// doi. org/ 10. 1080/ 21551 197. 2021. 1984365.

Tanaka, Y., H. Takeuchi, Y. Nakashima, et  al. 2021. “Effects of an 
Elemental Diet to Reduce Adverse Events in Patients With Esophageal 
Cancer Receiving Docetaxel/Cisplatin/5- Fluorouracil: A Phase III 
Randomized Controlled Trial—EPOC 2 (JFMC49- 1601- C5).” ESMO 
Open 6, no. 5: 100277. https:// doi. org/ 10. 1016/j. esmoop. 2021. 100277.

Tanaka, Y., T. Ueno, N. Yoshida, et al. 2018. “The Effect of an Elemental 
Diet on Oral Mucositis of Esophageal Cancer Patients Treated With 
DCF Chemotherapy: A Multi- Center Prospective Feasibility Study 
(EPOC Study).” Esophagus 15, no. 4: 239–248. https:// doi. org/ 10. 1007/ 
s1038 8-  018-  0620-  1.

Tangvik, R. J., F. K. Bruvik, J. Drageset, K. Kyte, and I. Hunskår. 2021. 
“Effects of Oral Nutrition Supplements in Persons With Dementia: A 
Systematic Review.” Geriatric Nursing 42, no. 1: 117–123. https:// doi. 
org/ 10. 1016/j. gerin urse. 2020. 12. 005.

Trachootham, D., W. Songkaew, B. Hongsachum, et  al. 2015. “Nutri- 
Jelly May Improve Quality of Life and Decrease Tube Feeding Demand 
in Head and Neck Cancer Patients.” Supportive Care in Cancer 23, no. 5: 
1421–1430. https:// doi. org/ 10. 1007/ s0052 0-  014-  2488-  5.

Uí Dhuibhir, P., N. Collura, and D. Walsh. 2019. “Complete Oral 
Nutritional Supplements: Dietitian Preferences and Clinical Practice.” 
Journal of Dietary Supplements 16, no. 1: 40–50. https:// doi. org/ 10. 1080/ 
19390 211. 2018. 1428260.

van den Berg, G. H., R. Lindeboom, and W. C. van der Zwet. 2015. “The 
Effects of the Administration of Oral Nutritional Supplementation 
With Medication Rounds on the Achievement of Nutritional Goals: 
A Randomized Controlled Trial.” Clinical Nutrition 34, no. 1: 15–19. 
https:// doi. org/ 10. 1016/j. clnu. 2014. 04. 011.

van der Meij, B. S., J. A. E. Langius, E. F. Smit, et  al. 2010. “Oral 
Nutritional Supplements Containing (n- 3) Polyunsaturated Fatty Acids 
Affect the Nutritional Status of Patients With Stage III Non- Small Cell 
Lung Cancer During Multimodality Treatment.” Journal of Nutrition 
140, no. 10: 1774–1780. https:// doi. org/ 10. 3945/ jn. 110. 121202.

Verma, S., C. D. Holdsworth, and M. H. Giaffer. 2001. “Does Adjuvant 
Nutritional Support Diminish Steroid Dependency in Crohn Disease?” 
Scandinavian Journal of Gastroenterology 36, no. 4: 383–388. https:// 
doi. org/ 10. 1080/ 00365 52013 00051199.

Verma, S., B. Kirkwood, S. Brown, and M. H. Giaffer. 2000. “Oral 
Nutritional Supplementation Is Effective in the Maintenance of 
Remission in Crohn's Disease.” Digestive and Liver Disease 32, no. 9: 
769–774. https:// doi. org/ 10. 1016/ s1590 -  8658(00) 80353 -  9.

Vermeeren, M., E. F. M. Wouters, A. J. W. Geraerts- Keeris, and A. 
M. W. J. Schols. 2004. “Nutritional Support in Patients With Chronic 
Obstructive Pulmonary Disease During Hospitalization for an Acute 
Exacerbation; A Randomized Controlled Feasibility Trial.” Clinical 
Nutrition 23, no. 5: 1184–1192. https:// doi. org/ 10. 1016/j. clnu. 2004. 
03. 008.

Volkert, D., A. M. Beck, T. Cederholm, et al. 2019. “ESPEN Guideline on 
Clinical Nutrition and Hydration in Geriatrics.” Clinical Nutrition 38, 
no. 1: 10–47. https:// doi. org/ 10. 1016/j. clnu. 2018. 05. 024.

Vrijens, B., S. De Geest, D. A. Hughes, et al. 2012. “A New Taxonomy 
for Describing and Defining Adherence to Medications.” British Journal 
of Clinical Pharmacology 73, no. 5: 691–705. https:// doi. org/ 10. 1111/j. 
1365-  2125. 2012. 04167. x.

Wall, C. L., A. McCombie, R. Mulder, A. S. Day, and R. B. Gearry. 
2020. “Adherence to Exclusive Enteral Nutrition by Adults With Active 
Crohn's Disease Is Associated With Conscientiousness Personality 
Trait: A Sub- Study.” Journal of Human Nutrition and Dietetics 33, no. 6: 
752–757. https:// doi. org/ 10. 1111/ jhn. 12787 .

Wan, G., H. Yuan, H. Xue, H. Li, H. Hu, and X. Zhang. 2021. “Assessment 
of Compliance With Oral Nutritional Supplementation and Exploration 
of Barriers and Facilitators for Patients After Gastrectomy: A Mixed- 
Methods Study.” Journal of Advanced Nursing 77, no. 6: 2845–2859. 
https:// doi. org/ 10. 1111/ jan. 14851 .

Weenen, T. C., A. Jentink, E. S. Pronker, et al. 2014. “Patient Needs and 
Research Priorities in the Enteral Nutrition Market – A Quantitative 
Prioritization Analysis.” Clinical Nutrition 33, no. 5: 793–801. https:// 
doi. org/ 10. 1016/j. clnu. 2013. 11. 002.

Weimann, A., M. Braga, F. Carli, et  al. 2021. “ESPEN Practical 
Guideline: Clinical Nutrition in Surgery.” Clinical Nutrition 40, no. 7: 
4745–4761. https:// doi. org/ 10. 1016/j. clnu. 2021. 03. 031.

Weiner, D. E., H. Tighiouart, V. Ladik, K. B. Meyer, P. G. Zager, and 
D. S. Johnson. 2014. “Oral Intradialytic Nutritional Supplement Use 
and Mortality in Hemodialysis Patients.” American Journal of Kidney 
Diseases 63, no. 2: 276–285. https:// doi. org/ 10. 1053/j. ajkd. 2013. 08. 007.

Wengstrom, Y., L. K. Wahren, and E. Grodzinsky. 2009. “Importance 
of Dietary Advice, Nutritional Supplements and Compliance for 
Maintaining Body Weight and Body Fat After Hip Fracture.” Journal of 
Nutrition, Health and Aging 13, no. 7: 632–638. https:// doi. org/ 10. 1007/ 
s1260 3-  009-  0174-  y.

Wong, A., Q. L. Goh, S. N. Goh, P. M. Sowa, M. D. Banks, and J. D. 
Bauer. 2021. “Medical Nutrition Reimbursement in Singapore: Who 
Are the Patients Receiving MediFund Assistance? An Audit of Clinical 
Outcomes and Issues Pertaining to Reimbursement in a Public Hospital 
in Singapore.” Journal of Parenteral and Enteral Nutrition 45, no. 7: 
1532–1541. https:// doi. org/ 10. 1002/ jpen. 2043.

Wu, H.- L., J.- M. Sung, M.- D. Kao, M.- C. Wang, C.- C. Tseng, and S.- T. 
Chen. 2013. “Nonprotein Calorie Supplement Improves Adherence to 
Low- Protein Diet and Exerts Beneficial Responses on Renal Function in 
Chronic Kidney Disease.” Journal of Renal Nutrition 23, no. 4: 271–276. 
https:// doi. org/ 10. 1053/j. jrn. 2012. 09. 003.

Xie, H., X. Chen, L. Xu, et  al. 2021. “A Randomized Controlled Trial 
of Oral Nutritional Supplementation Versus Standard Diet Following 
McKeown Minimally Invasive Esophagectomy in Patients With 
Esophageal Malignancy: A Pilot Study.” Annals of Translational 
Medicine 9, no. 22: 1674. https:// doi. org/ 10. 21037/  atm-  21-  5422.

 20487177, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/fsn3.4722 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/jcsm.12201
https://doi.org/10.1002/jcsm.12201
https://doi.org/10.1016/j.jamda.2013.05.011
https://doi.org/10.1136/thorax.58.9.745
https://doi.org/10.1016/j.clnu.2020.04.008
https://doi.org/10.1016/j.clnu.2020.04.008
https://doi.org/10.1136/bmjopen-2018-022307
https://doi.org/10.1136/bmjopen-2018-022307
https://doi.org/10.1017/s0029665110001977
https://doi.org/10.1080/21551197.2021.1984365
https://doi.org/10.1016/j.esmoop.2021.100277
https://doi.org/10.1007/s10388-018-0620-1
https://doi.org/10.1007/s10388-018-0620-1
https://doi.org/10.1016/j.gerinurse.2020.12.005
https://doi.org/10.1016/j.gerinurse.2020.12.005
https://doi.org/10.1007/s00520-014-2488-5
https://doi.org/10.1080/19390211.2018.1428260
https://doi.org/10.1080/19390211.2018.1428260
https://doi.org/10.1016/j.clnu.2014.04.011
https://doi.org/10.3945/jn.110.121202
https://doi.org/10.1080/003655201300051199
https://doi.org/10.1080/003655201300051199
https://doi.org/10.1016/s1590-8658(00)80353-9
https://doi.org/10.1016/j.clnu.2004.03.008
https://doi.org/10.1016/j.clnu.2004.03.008
https://doi.org/10.1016/j.clnu.2018.05.024
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/jhn.12787
https://doi.org/10.1111/jan.14851
https://doi.org/10.1016/j.clnu.2013.11.002
https://doi.org/10.1016/j.clnu.2013.11.002
https://doi.org/10.1016/j.clnu.2021.03.031
https://doi.org/10.1053/j.ajkd.2013.08.007
https://doi.org/10.1007/s12603-009-0174-y
https://doi.org/10.1007/s12603-009-0174-y
https://doi.org/10.1002/jpen.2043
https://doi.org/10.1053/j.jrn.2012.09.003
https://doi.org/10.21037/atm-21-5422


17 of 22

Young, A. M., M. D. Banks, and A. M. Mudge. 2018. “Improving 
Nutrition Care and Intake for Older Hospital Patients Through System- 
Level Dietary and Mealtime Interventions.” Clinical Nutrition ESPEN 
24: 140–147. https:// doi. org/ 10. 1016/j. clnesp. 2017. 12. 009.

Zak, M., C. Swine, and T. Grodzicki. 2009. “Combined Effects 
of Functionally- Oriented Exercise Regimens and Nutritional 
Supplementation on Both the Institutionalised and Free- Living Frail 

Elderly (Double- Blind, Randomised Clinical Trial).” BMC Public Health 
9: 39. https:// doi. org/ 10. 1186/ 1471-  2458-  9-  39.

Zhang, Z., Y. Zhu, L. Zhang, et  al. 2022. “Nutritional Education and 
Counseling Program for Adult Cancer Patients During Radiotherapy: A 
Cluster- Randomized Clinical Trial.” Supportive Care in Cancer 30, no. 
4: 3279–3289. https:// doi. org/ 10. 1007/ s0052 0-  021-  06704 -  w.

Appendix 1

PRISMA Flow Diagram of Included Articles
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Appendix 2

Characteristics of Included Articles (n = 137)

Author Year
Study design according to 

MMAT Country
Diagnosis/Patient 

group Settinga MMAT- score

Aldhahir et al. 2021 Randomized controlled trial UK Lung disease Outpatient 80%

Allen et al. 2014 Randomized controlled trial UK Older adults Inpatient 80%

Baldwin et al. 2011 Randomized controlled trial UK Malignancy Outpatient 60%

Bauer et al. 2005 Randomized controlled trial Multiple 
countries

Malignancy Outpatient 20%

Bauer et al. 2013 Randomized controlled trial Australia Other (chronic wounds) Outpatient 80%

Beck et al. 2002 Randomized controlled trial Denmark Older adults Inpatient 20%

Beck et al. 2009 Randomized controlled trial Denmark Older adults Inpatient 60%

Beck et al. 2013 Randomized controlled trial Denmark Older adults Outpatient 60%

Bell et al. 2014 Non- randomized study Australia Older adults Inpatient 100%

Berk et al. 2008 Ra0ndomized controlled trial USA Malignancy Outpatient 40%

Boisselier et al. 2020 Randomized controlled trial France Malignancy Outpatient 100%

Bojesen et al. 2022 Non- randomized study Denmark Malignancy Outpatient 60%

Bonnefoy et al. 2003 Randomized controlled trial France Older adults Inpatient 60%

Breedveld- Peters 
et al.

2012 Randomized controlled trial Netherlands Older adults Mixed 60%

Brindisi et al. 2020 Mixed methods study France Mixed diagnoses Inpatient 20%

Brown et al. 2020 Quantitative descriptive study UK Older adults Outpatient 60%

Bruce et al. 2003 Randomized controlled trial Australia Older adults Outpatient 20%

Caglar et al. 2002 Non- randomized study USA Kidney disease Outpatient 80%

Calder et al. 2017 Randomized controlled trial Sweden Lung disease Outpatient 80%

Calegari et al. 2011 Randomized controlled trial Brazil Kidney disease Outpatient 40%

Cameron et al. 2011 Randomized controlled trial Australia Older adults Outpatient 80%

Campbell et al. 2013 Non- randomized study Australia Older adults Inpatient 80%

Cereda et al. 2015 Randomized controlled trial Italy Other (pressure ulcers) Mixed 80%

Chapman et al. 2011 Non- randomized study Australia Other (spinal cord injury 
+ pressure ulcers)

Inpatient 80%

Citty et al. 2017 Quantitative descriptive study USA Mixed diagnoses Inpatient 60%

Citty et al. 2020 Quantitative descriptive study USA Mixed diagnoses Inpatient 40%

Collins et al. 2019 Quantitative descriptive study UK Older adults Inpatient 100%

Cornejo- Pareja et al. 2021 Non- randomized study Spain Mixed diagnoses Outpatient 100%

Cruz- Jentoft et al. 2008 Non- randomized study Spain Older adults Inpatient 100%

Daud et al. 2012 Randomized controlled trial USA Kidney disease Inpatient 80%

de Luis et al. 2008 Randomized controlled trial Spain Malignancy Outpatient 60%

de Luis et al. 2015 Non- randomized study Spain Mixed diagnoses Inpatient 80%

de Oliveria Faria 
et al.

2021 Quantitative descriptive study Brazil Malignancy Outpatient 100%

Dedeyne et al. 2018 Quantitative descriptive study Belgium Older adults Outpatient 80%

den Uijl et al. 2015 Quantitative descriptive study Netherlands Older adults Mixed 100%

(continues)
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Author Year
Study design according to 

MMAT Country
Diagnosis/Patient 

group Settinga MMAT- score

Dhuibhir et al. 2018 Quantitative descriptive study Ireland Mixed diagnoses Inpatient 100%

Doll- Shankaruk 
et al.

2008 Quantitative descriptive study Canada Older adults Inpatient 100%

Enriquez- Fern et al. 2021 Quantitative descriptive study Canada Malignancy Outpatient 80%

Faccio et al. 2021 Randomized controlled trial Brazil Malignancy Outpatient 60%

Fearon et al. 2003 Randomized controlled trial UK Malignancy Outpatient 60%

Fiatarone et al. 2000 Randomized controlled trial USA Older adults Inpatient 60%

Forli et al. 2001 Randomized controlled trial Norway Lung disease Outpatient 100%

Gazotti et al. 2003 Randomized controlled trial Belgium Older adults Mixed 80%

Ginzburg et al. 2018 Quantitative descriptive study Israel Older adults Outpatient 80%

Gosney et al. 2003 Quantitative descriptive study UK Older adults Inpatient 80%

Grass et al. 2015 Non- randomized study Switzerland Malignancy Outpatient 100%

Grönstedt et al. 2020 Randomized controlled trial Sweden Older adults Inpatient 60%

Hanai et al. 2018 Randomized controlled trial Japan Malignancy Mixed 60%

Hashizume et al. 2019 Quantitative descriptive study Japan Mixed diagnoses Outpatient 80%

Hertlein et al. 2018 Non- randomized study Germany Malignancy Mixed 80%

Ho Norshariza et al. 2017 Quantitative descriptive study Malaysia Malignancy Outpatient 0%

Hogan et al. 2019 Randomized controlled trial Australia Malignancy Outpatient 100%

Hopanci Bicakli 
et al.

2017 Non- randomized study Turkey Malignancy Outpatient 80%

Huang et al. 2020 Randomized controlled trial China Malignancy Outpatient 40%

Hübner et al. 2012 Randomized controlled trial Switzerland Malignancy Outpatient 80%

Hulsbaek et al. 2021 Randomized controlled trial Denmark Older adults Mixed 80%

Hung et al. 2005 Randomized controlled trial Taiwan Kidney disease Outpatient 20%

Ida et al. 2017 Randomized controlled trial Japan Malignancy Mixed 40%

Imamura et al. 2021 Non- randomized study Japan Malignancy Mixed 60%

Ishiki et al. 2013 Randomized controlled trial Japan Malignancy Inpatient 20%

Jackson et al. 2015 Randomized controlled trial UK Kidney disease Outpatient 60%

Jeloka et al. 2013 Randomized controlled trial India Kidney disease Outpatient 40%

Jobse et al. 2015 Randomized controlled trial Germany Older adults Inpatient 60%

Jukkola et al. 2005 Non- randomized study Australia Older adults Inpatient 100%

Karlsson et al. 2021 Randomized controlled trial Sweden Older adults Inpatient 40%

Keithley et al. 2002 Randomized controlled trial USA Other (HIV- infection) Outpatient 80%

Kobayashi et al. 2017 Non- randomized study Japan Malignancy Outpatient 100%

Kong et al. 2018 Randomized controlled trial Korea Malignancy Mixed 60%

Kraft et al. 2012 Randomized controlled trial Germany Older adults Outpatient 0%

Lad et al. 2005 Mixed methods study UK Older adults Inpatient 20%

Lambert et al. 2014 Non- randomized study Australia Mixed diagnoses Inpatient 60%

Lammel Ricardi 
et al.

2013 Non- randomized study Brazil Mixed diagnoses Inpatient 100%
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Author Year
Study design according to 

MMAT Country
Diagnosis/Patient 

group Settinga MMAT- score

Lauque et al. 2000 Randomized controlled trial France Older adults Inpatient 20%

Laviano et al. 2020 Randomized controlled trial Multiple 
countries

Malignancy Outpatient 60%

Lawson et al. 2000 Non- randomized study UK Other (orthopedic 
patients)

Inpatient 80%

Lawson et al. 2021 Randomized controlled trial Canada Malignancy Outpatient 80%

Lidoriki et al. 2020 Quantitative descriptive study Greece Malignancy Outpatient 100%

Liljeberg et al. 2019 Non- randomized study Sweden Mixed diagnoses Outpatient 100%

Lombard et al. 2014 Non- randomized study Netherlands Older adults Inpatient 80%

Malafarina et al. 2021 Non- randomized study Spain Older adults Inpatient 100%

Mantovani et al. 2004 Non- randomized study Italy Malignancy Outpatient 60%

Martin et al. 2019 Non- randomized study Spain Older adults Mixed 80%

Mayr et al. 2016 Randomized controlled trial Germany Other (older adults; 
Diabetes Mellitus)

Outpatient 100%

Mayr et al. 2000 Non- randomized study Germany Mixed diagnoses Outpatient 80%

McCormick et al. 2003 Non- randomized study Ireland Older adults Inpatient 20%

McDermott et al. 2003 Non- randomized study UK Other (HIV- infection) Outpatient 80%

McMurdo et al. 2009 Randomized controlled trial UK Older adults Outpatient 40%

Meade 2007 Non- randomized study Australia Kidney disease Outpatient 20%

Miller et al. 2005 Randomized controlled trial Australia Older adults Inpatient 40%

Myers et al. 2010 Quantitative descriptive study UK Other (cystic fibrosis) Outpatient 40%

Nasrah et al. 2020 Quantitative descriptive study Canada Malignancy Outpatient 20%

Neoh et al. 2020 Non- randomized study Malaysia Malignancy Outpatient 100%

Olde Rikkert et al. 2015 Non- randomized study Multiple 
countries

Older adults Mixed 100%

Palma- Milla et al. 2016 Randomized controlled trial Spain Malignancy Mixed 40%

Pastore et al. 2014 Randomized controlled trial Brazil Malignancy Outpatient 40%

Patursson et al. 2021 Randomized controlled trial Denmark Malignancy Outpatient 40%

Percival et al. 2013 Non- randomized study UK Malignancy Outpatient 20%

Pison et al. 2011 Randomized controlled trial France Lung disease Outpatient 80%

Planas et al. 2005 Randomized controlled trial Spain Lung disease Outpatient 60%

Previtali et al. 2020 Non- randomized study Italy Malignancy Mixed 80%

Qin et al. 2021 Mixed methods study China Malignancy Outpatient 80%

Roberts et al. 2003 Randomized controlled trial UK Older adults Inpatient 80%

Rondanelli et al. 2020 Randomized controlled trial Italy Older adults Inpatient 80%

Salamon et al. 2018 Randomized controlled trial Australia Kidney disease Outpatient 20%

Sandmael et al. 2017 Randomized controlled trial Norway Malignancy Outpatient 20%

Schmidt et al. 2020 Non- randomized study Denmark Malignancy Outpatient 60%

Scott et al. 2009 Non- randomized study USA Kidney disease Outpatient 100%

Seemer et al. 2020 Non- randomized study Germany Older adults Inpatient 80%
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Author Year
Study design according to 

MMAT Country
Diagnosis/Patient 

group Settinga MMAT- score

Seguy et al. 2020 Non- randomized study France Older adults Outpatient 80%

Sharma et al. 2002 Randomized controlled trial India Kidney disease Outpatient 40%

Shirakawa et al. 2012 Non- randomized study Japan Digestive system disease Mixed 60%

Skladany et al. 2020 Quantitative descriptive study Slovakia Digestive system disease Outpatient 100%

Smith et al. 2020 Randomized controlled trial UK Older adults Outpatient 60%

Solheim et al. 2017 Randomized controlled trial Norway and 
UK

Malignancy Outpatient 20%

Stange et al. 2013 Randomized controlled trial Germany Older adults Inpatient 60%

Steiner et al. 2003 Randomized controlled trial UK Lung disease Outpatient 80%

Storck et al. 2020 Randomized controlled trial Switzerland Malignancy Outpatient 40%

Stow et al. 2015 Randomized controlled trial UK Older adults Inpatient 20%

Taib et al. 2021 Quantitative descriptive study UK Older adults Inpatient 100%

Tanaka et al. 2018 Non- randomized study Japan Malignancy Outpatient 100%

Tanaka et al. 2021 Randomized controlled trial Japan Malignancy Outpatient 80%

Trachootham et al. 2015 Non- randomized study Thailand Malignancy Outpatient 80%

van der Berg et al. 2015 Randomized controlled trial Netherlands Mixed diagnoses Inpatient 60%

van der Meij et al. 2010 Randomized controlled trial Netherlands Malignancy Outpatient 80%

Verma et al. 2000 Non- randomized study UK Digestive system disease Outpatient 80%

Verma et al. 2001 Randomized controlled trial UK Digestive system disease Outpatient 40%

Vermeeren et al. 2004 Randomized controlled trial Netherlands Lung disease Inpatient 80%

Wall et al. 2020 Non- randomized study New Zealand Digestive system disease Outpatient 60%

Wan et al. 2021 Mixed methods study China Malignancy Outpatient 100%

Weenen et al. 2014 Quantitative descriptive study Multiple 
countries

Mixed diagnoses Mixed 100%

Wengstrom et al. 2009 Non- randomized study Sweden Older adults Mixed 80%

Wong et al. 2021 Quantitative descriptive study Singapore Mixed diagnoses Mixed 100%

Wu et al. 2013 Randomized controlled trial Taiwan Kidney disease Outpatient 40%

Xie et al. 2021 Randomized controlled trial China Malignancy Outpatient 80%

Young et al. 2018 Non- randomized study Australia Older adults Inpatient 100%

Zak et al. 2009 Randomized controlled trial Poland Older adults Mixed 80%

Zhang et al. 2022 Randomized controlled trial China Malignancy Outpatient 60%
aInpatient, e.g., hospital, nursing home.
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Appendix 3

Examples of Coding

The terms used for oral nutritional supplements categorized as “oral nutritional supplement” or equivalents, other than “oral nutritional supple-
ment,” and subcategories among the 137 articles.

“Oral nutritional supplement” Other than “oral nutritional supplement”

Oral nutritional supplement(s) (n = 32), oral nutrition supplement(s) 
(n = 4), oral nutritional supplementation (n = 13), commercial oral 
nutritional supplements (n = 1), complete oral nutritional supplements 
(n = 1), ONS (n = 1), nutrient-  and energy- dense oral nutritional 
supplement (n = 1)

Terms indicating the supplement contains nutrients:
Nutritional supplement(s) (n = 12), nutritional supplementation (n = 4), 

nutritional supplement drinks (n = 1), ready- made liquid nutritional 
supplements (n = 1), dietary supplements (n = 1), nutrition supplement 

(n = 1), nutritional drink supplement (n = 1), nutritional support 
(n = 1), oral nutritional support (n = 2), nutritional formula (n = 1), oral 

nutritional formula (n = 1)

Terms indicating it is a supplement of some kind:
Oral supplement(s) (n = 5), oral supplementation (n = 2), supplements 

(n = 1), active supplements (n = 1), enrichment module (n = 1)

Terms indicating the supplement is enriched with protein, 
carbohydrates, and/or energy: Protein supplementation (n = 1), 
protein- rich nutritional supplements (n = 1), protein- rich oral 

supplementation (n = 1), oral protein supplements (n = 1), liquid 
protein supplement (n = 1), leucine- rich supplement (n = 1), high- 

protein supplementation (n = 1), collagen peptide supplementation 
(n = 1), arginine- enriched oral nutrition supplement (n = 1), protein- 

energy supplement (n = 1); protein- energy oral supplementation 
(n = 1); high- protein, high- calorie oral nutritional supplementation 

(n = 1); high- calorie supplementation (n = 1), carbohydrate- rich 
supplement (n = 1)

Terms indicating the supplement is disease specific:
Diabetes- specific oral nutritional supplement (n = 1), intradialytic oral 
nutritional supplementation (n = 1), oral diabetes- specific supplement 
(n = 1), oral elemental nutritional supplement (n = 1), peridialytic oral 

supplements (n = 1), elemental diet (n = 1)

Terms indicating the supplement affects the immune system:
Immunonutrition (n = 1), immunomodulating nutritional formula 
(n = 1), immune- enhancing oral formulas (n = 1), immunonutrition 

supplements (n = 1), pharmaconutritional support (n = 1), preoperative 
immunonutrition (n = 1), oral immunonutrition (n = 2)

Terms indicating the supplement is home- made:
Home- made oral supplement (n = 1), homemade milk- based oral 

supplement (n = 1), non- industrialized nutritional supplement (n = 1)

Terms indicating the supplement is made for medical purposes:
Medical nutrition (n = 1), medical food (n = 1), targeted medical 

nutrition (n = 2), muscle- targeted food for special medical purposes 
(n = 1)

Other terms:
Conventional commercial supplements and MedPass (n = 1), sip- feed 

supplement (n = 2), food supplement (n = 1), non- protein calorie 
supplement (n = 1), ice- cream based supplement (n = 1), nutri- jelly 

(n = 1)

Variable Coding of Terms of Adherence

If several terms for adherence were used, the following order was applied for variable coding: 1. Adherence term used in title, 2. Adherence term 
used in the abstract, if there were more than one term mentioned in the title or abstract, all of these were reported. 3. The first term mentioned in the 
method section. When no term for adherence was mentioned in the title, abstract, or the method, the term was searched for in the remaining text.

Variable Coding of Type of Oral Nutritional Supplement

When articles did not clearly report the type of ONS used (e.g., milk- based or juicy), but instead the ONS brand, the type of ONS was determined by 
searching the brand of the ONS on the internet.
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