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Abstract
The aim of this systematic mixed-studies review is to summarise barriers/facilitators to adherence to and/or consumption of oral nutritional
supplements (ONS) among patients with disease-related malnutrition. In March 2022, the Cochrane CENTRAL, PUBMED, PsycINFO (Ovid) and
CINAHLwere searched for articleswith various study designs, published since 2000. Articles were identified on the basis of ‘population’ (patients
≥18 years with malnutrition/at nutritional risk), ‘intervention’ (ONSwith≥2macronutrients andmicronutrients), ‘comparison’ (any comparator/
no comparator) and ‘outcome’ (factors affecting adherence or consumption) criteria. A sequential exploratory synthesis was conducted: first,
a thematic synthesis was performed identifying barriers/facilitators; and second, the randomised controlled trials (RCTs) were used to support
these findings. The fiveWHOdimensions of adherence guided the analysis. Study inclusion, data extraction, analysis and risk-of-bias assessment
(MMAT 2018) were carried out independently by two researchers. From 21 835 screened articles, 171 were included with 42% RCTs and 20%
qualitative studies. The two major populations were patients with malignancies (34%) and older adults (35%). In total, fifty-nine barriers/
facilitators were identified. Patients’ health status, motivation, product tolerance and satisfaction as well as well-functioning healthcare routines
and support were factors impacting ONS consumption. Few barriers/facilitators (n= 13) were investigated in RCTs. Two of those were serving a
small ONS volume and integrating ONS into ward routines. Given the complexity of ONS adherence, non-adherence to ONS should be
addressed using a holistic approach. More studies are needed to investigate the effect of different approaches to increase adherence to ONS.
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Introduction

In recent decades, oral nutritional supplements (ONS) have
become widely used in nutrition therapy for disease-related
malnutrition within many medical disciplines, e.g. oncology,
geriatrics and surgery, and for renal, lung and gastrointestinal
conditions(1–6). However, adherence (or compliance) to ONS
treatment can be challenging(7–9), and there is a lack of
understanding about how best to facilitate ONS consumption
and avoid wastage(10).

Adherence to therapy is defined by the World Health
Organization (WHO) as ‘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.’(11). Adherence to ONS can therefore be
referred to as the behaviour of consuming ONS in relation to a
recommendation or prescription. High adherence is crucial to

achieving optimal treatment success(11–13) and is associated with
higher nutrition intake(14), better nutritional status(15–18) and a
decreased risk of hospitalisation(19). Yet, adherence to therapy
presents a major challenge, both in general(11) and specifically in
relation to ONS. Hence, knowing how different factors impact
ONS consumption is essential to improve nutrition therapy
effectiveness. Previous studies have highlighted a range of
barriers and facilitators (factors that hinder or help) relevant for
ONS consumption(20,21) andhave focusedon selectedpopulations
and settings(7,8,22,23) where adherence to ONS is problematic.

From earlier studies, it is evident that adherence to nutrition
therapy with ONS has a multifaceted nature. Hubbard and
colleagues’ 2012milestone systematic review article summarised
compliance to ONS across all healthcare disciplines (n= 46),
focusing on ONS and patient-related factors(14). Wang et al.’s(24)

recent systematic review examined facilitating and hindering
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factors to ONS adherence in patients with cancer (n= 18), and
Lester et al.(10) reviewed the literature on factors that impact ONS
intake in older adults. Each previous review focuses on
quantitative studies, although Wang et al. included one
qualitative study in their summary(24). Qualitative studies add a
patient perspective that highlights the variety and complexity of
individuals’ experiences, which can help to explain quantitative
results and guide the development of changes that the patients
are able to implement(25). Comparing barriers and facilitators
affecting different diagnostic groups, and investigating con-
textual as well as patient- and ONS-related factors, may also
inform practice that supports patients with different needs and
challenges. Extending previous reviews, a trans-diagnostic
mixed-studies review on this topic, considering all medical
conditions relevant for disease-related malnutrition, and includ-
ing qualitative studies, would add important information
clarifying factors affecting adherence to ONS therapy.
Previous literature has indicated a large number of factors, so
an organising framework is advisable to help sort and character-
ise the barriers and facilitators. Previous studies on medication
adherence have used theWHO adherence dimensions(12,13), and
those criteria have also been suggested to be used for ONS
therapy specifically(26).

Besides providing clinically important and cost-effective care
to the patient, another challenge for healthcare is to provide
sustainable care. ONS therapy seems to be cost-effective(27,28);
however, ready-made ONS requires manufacturing, logistics
such as transport, storage space and commonly some sort of
cooling system, thus contributing to greenhouse gas emissions.
Hence, adherence to ONS is not only an important question for
the individual patient and for healthcare, but also for society and
the environment. Identification of barriers and facilitators to
consuming ONS would guide and support clinical practice and
future studies on how the healthcare system can manage
nutrition therapy with ONS, with minimal waste, to achieve
optimal results for patients.

The main objective of this review is to summarise the
evidence regarding barriers and facilitators to adherence to

and/or consumption of ONS among patients with disease-related
malnutrition or at nutritional risk, using the WHO dimensions of
adherence as the conceptual framework.

Methods

Study design

This systematic mixed-studies review investigates barriers
and facilitators to adherence to ONS among patients
with disease-related malnutrition or at nutritional risk.
The protocol was registered in the PROSPERO database
(CRD42021286200) in November 2021(29). The reporting of
this review complies with Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines(30). The whole review team held regular meetings
during the review period (between September 2021 and
March 2024) and took all major decisions on the review
together. This review was performed from a realist episte-
mological position with focus on the reality of participants
described by quantitative measures or reports of meanings
and experiences in qualitative studies(31).

Search strategy

The search strategy was designed in collaborationwith librarians
from Uppsala University Library, Sweden using the Population
Intervention Comparison Outcome (PICO) criteria (Table 1).
Articles were included if they fulfilled the PICO criteria and were
published in English between January 2000 and February 2022.
The search was restricted to articles published from 2000 since a
new regulation for Food for Special Medical Purposes was
published in 1999(32). The following study types were accepted:
randomised controlled trials (RCTs), non-RCTs, quantitative
descriptive studies, mixed-methods and qualitative studies,
e.g. interview and focus group studies. Exclusion criteria were
the following: (i) context where impaired nutritional status was
caused by lack of food/food insecurity concerns rather than a
primary disease and (ii) literature reviews. Four databases were

Table 1. Population, intervention, comparison and outcome (PICO) criteria

PICO Definition Examples of search terms Comment

Population Patients, ≥18 years, with malnutrition or at
nutritional risk due to disease or medical
condition

malnutrition, undernutrition,
cachexia, sarcopenia,
nutritional status

To address the phenomena of patient adherence
to ONS from different perspectives, (P)
included the patient perspective as well as
others,
e.g. healthcare professionals

Intervention Nutrition therapy including multi-nutrient ONS with
≥2 macronutrients and micronutrients. The ONS
could be liquid or other texture, ready-made or
home-made. The ONS should have been
administrated orally and not by tube feeding

nutrition therapy, oral nutritional
supplement, enriched drink,
sip feed, nutrition intervention

Comparison Any comparator or no comparator
Outcome Factors affecting adherence to and/or usage of

ONS. Barriers and facilitators to ONS adherence/
usage

adherence, compliance, barrier,
facilitator, experience

To capture relevant qualitative studies, the (O)
was extended using other terms than
‘adherence/compliance’ since the aim of
qualitative studies is to capture patient’
experience of a phenomena

ONS, oral nutritional supplements.
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searched in March 2022; the Cochrane Central Register of
Controlled Trials (CENTRAL), PUBMED, PsycINFO via Ovid, and
the Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (Appendix A). Search results were captured in
Endnote X8, and duplicates were removed by a librarian.
Since some duplicates remained, a second de-duplication round
was made by the review team following the guidelines by
Bramer et al.(33).

Study selection

Study titles and abstracts were screened for eligibility independ-
ently by two researchers (E.L. and S.E.) using the Rayyan
software(34). In a second step, all included articles from the
screening process were read in full text by the same two
researchers, to confirm inclusion or exclusion. RCTswere read in
full text if more than one arm contained ONS (including placebo
drinks), even if the outcome (O) was absent in the abstract.
Studies comparing two or more different ONS could reveal
important findings on barriers/facilitators to adherence even if
this was not the primary aim of the study. Disagreements on
screening results and final inclusion of articles were resolved by
continuous consensus discussion.

Data extraction and analysis

First, study characteristics were captured. Then, text segments
outlining barriers/facilitators associated with/related to ONS
adherence/compliance/consumption were extracted from
included studies, verbatim. Text segments were included from
the abstract, results, discussion and conclusion in each article.
NVivo Plus 11 and NVivo 12 analysis software was used to
aid data organisation and analysis. A sequential exploratory
synthesis of quantitative and qualitative data on barriers and
facilitators to adherence to ONS was conducted(35). This design
contains two phases: a qualitative phase followed by a
quantitative phase. In the qualitative phase, a thematic synthesis
was performed on text retrieved from all articles according to the
process described by Thomas and Harden(36). This involves
three steps; (i) coding text, (ii) developing descriptive themes,
which in this study consisted of barriers and facilitators, and
finally (iii) generating analytical themes where we as reviewers
interpreted the findings to go beyond the content of the original
studies(36). In the qualitative phase, text fromboth qualitative and
quantitative studies was included(35).

Two researchers (E.L. and S.E.) independently coded a
random selection of articles (first round, n= 17, second round,
n= 20). After a discussion and calibration (i.e. agreeing on how
text segments should be coded line-by-line), the remaining
dataset (n= 154) was randomly distributed between E.L. and
S.E. and coded separately. Recurrent analysis meetings between
E.L., S.E. and L.P. were held to organise the codes into groups of
descriptive themes. The descriptive themes are in this review
equivalent to the barriers/facilitators identified in the material
and summarise the key content of codes on the same topic.
The next step of the analysis process followed a deductive
approach in which the descriptive themes were mapped to the

five dimensions of adherence declared by WHO (see section
‘The WHO adherence dimensions as framework for mapping
barriers/facilitators’ for description)(11,31). As a final step,
analytical themes were developed. Further discussions about
the meaning of data, in light of the mapping process, resulted in
additional adjustments of the themes.

Since the same study could describe many barriers/
facilitators for ONS consumption, one study could contribute
to multiple descriptive and analytical themes in the analysis.
Also, in some studies, the ONS was part of a larger nutrition
intervention. In these cases, the coded barrier/facilitator relates
to the whole intervention, including ONS. The qualitative phase
of the analysis process is exemplified in Appendix B.

In the quantitative phase, results from RCTs where
adherence/compliance/consumption of ONS was a primary
or secondary outcome were tabulated alongside findings about
the effect of barriers or facilitators identified in the qualitative
synthesis. The aim was to clarify which barriers/facilitators
were supported with RCT evidence(35). The number of articles
with coded barriers/facilitators within each analytical theme
was then calculated to give an overview of the number in
total and across populations and settings. All articles were
categorised according to patient population, since all coded
barriers and facilitators relate to patient adherence/compli-
ance/consumption of ONS even when expressed by healthcare
professionals (which was the case in a small amount of the
articles). Articles describing populations undergoing gastroin-
testinal surgery were categorised as ‘Malignancy’ even though a
small proportion of the population might have had benign
diseases. When the setting (inpatient, outpatient or mixed) was
not clearly reported, assumptions were made by the review
team on the basis of the disease and context described in
the study.

Finally, the interpretation of the findings in phase 1
(qualitative phase) and 2 (quantitative phase) aimed to shed
light on existing knowledge on ONS adherence and knowledge
gaps in the field.

TheWHOadherence dimensions as framework for mapping
barriers/facilitators. In the analysis process, the barriers/
facilitators identified were mapped to the five dimensions of
adherence according to WHO. Those five dimensions are (i)
patient, (ii) condition, (iii) social and economic, (iv) therapy
and (v) healthcare team and system-related factors(11) and are
further exemplified in a literature meta-review of systematic
reviews by Kardas et al.(12). Patient-related factors include
demographic factors such as age and sex but also factors related
to health beliefs and knowledge(11,12). Condition-related factors
gather around treatment and disease-related components that
may impact the patient in different ways, for example, symptom
and disease severity, whereas social and economic factors
include e.g. family and social support status and cost of
medication. Therapy-related factors are, for example, treatment
duration and complexity. The dimension of healthcare team
and system-related factors is exemplified by e.g. routines
related to follow-up, healthcare professionals’ knowledge and
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training, and patient–healthcare provider relationship. The five
dimensions should not be seen as silo structures but rather as
interacting constructs with no strict boundaries(11).

Risk-of-bias assessment

All included articles were critically assessed independently by
two researchers (L.S. and M.S.J.) using the Mixed Methods
Appraisal Tool (MMAT version 2018)(37). The MMAT was
developed to assess the methodological quality of qualitative,
quantitative and mixed-methods studies.

In accordance with the MMAT recommendations, the
quality appraisal was reported using descriptive responses to
each MMAT criteria(37) and by an overall score for each article.
The overall score ranges from 0% (if no quality criteria are
met) to 100% (if all five quality criteria are met). The two
researchers held continuous consensus discussions to
achieve mutual understanding where disagreements were
resolved. All 171 articles were included in the review

regardless of the MMAT result as they were deemed to
contribute with useful information.

Results

Search results

In total, 29 360 articles were identified in the search. After
removal of duplicates, 21 835 abstracts were screened. Of these,
507 articles were included to be read in full text, and finally, 171
articles were included in the review.Of the 336 articles excluded,
the most common reasons for exclusion were ‘not suitable
intervention’ (n= 109), e.g. a nutrition intervention that did not
include ONS, ‘wrong publication/study type’ (n= 82) and ‘no
barrier or facilitator reported’ (n= 60) (Figure 1). Due to the
nature of this analysis, all 171 articles were treated as a single
source of data even though some of the articles represented
study participants from the same study.

Figure 1. PRISMA flow diagram.
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Study characteristics

Of the articles included in the review (n= 171)(7–9,16–19,21–23,26,38–197),
almost halfwereRCTs (n= 71, 42%) andone-fifth (n= 34, 20%)had
a qualitative study design (Table 2, Appendix C). Forty articles (23%)
were published from 2000 to 2009, n= 81 (47%) from 2010 to
2019 and n= 50 (29%) from 2020 to February 2022. The patient
populations studied varied, with the largest groups being older
adults (n= 60, 35 %) and patients with malignancy (n= 58, 34 %).
Half of the articles described studies performed inoutpatient settings
(n= 91, 53%), and n= 25 (15%) articles represented healthcare
professionals’ experiences or reports on adherence to ONS instead
of patients’ experiences.

Risk of bias in included studies

The MMAT assessment outcomes revealed trends in research
quality across various study designs, considering the number of
included articles for each (Appendix D). The qualitative studies
stood out with an average score of 88%, indicating their
methodological robustness. The average score for RCTs was
58%, non-randomised studies 79%, quantitative descriptive
studies 77% and mixed-methods studies 55%. The MMAT score
varied between 0% and 100% in all the study designs, except for

the non-randomised and mixed-methods study designs, where
the MMAT score varied between 20% and 100%.

Sequential exploratory synthesis of qualitative
and quantitative data of barriers and facilitators
to adherence to ONS

During the qualitative phase of analysis, a final number of
thirteen analytical themes and fifty-nine barriers and facilitators
(descriptive themes) to ONS adherence/consumption were
identified and categorised according to the five WHO dimen-
sions of adherence (Figure 2). Figure 2 also shows the barriers/
facilitators that have been addressed in an RCT with adherence
as a primary or secondary outcome measure, which are the
results from the quantitative phase.

Qualitative phase – identified barriers and facilitators to
adherence to ONS. The following sections (‘Therapy-related
dimension’ to ‘Patient-related dimension’) illustrate the thematic
synthesis, which consists of analytical themes and the barriers
(B) and facilitators (F) (descriptive themes), categorised
according to the five dimensions of adherence according to
WHO. Illustrative examples from the studies have been selected
and described narratively.

Therapy-related dimension.ONS tolerance, a prerequisite
for usage

The included studies provide a clear picture of ONS tolerance
as a prerequisite for ONS consumption since side-effects (B)
from consuming ONS such as nausea, vomiting, bloating,
diarrhoea and stomach pain together with the feeling of ONS as
too filling (B) were described as central barriers to adherence to
ONS(21,64,123,169). On the other hand, absence of such symptoms
and consuming ONS that were well tolerated (F) was frequently
described as an important facilitator(145,153,181).

An ONS format with satisfactory product and sensory
properties

Poor acceptance and taste (B), wrong texture (B) and
dislike of the smell and appearance (B) of ONS were central
barriers to consumption of ONS in a range of different study
populations and settings. Negative sensory characteristics of ONS
were, for example, described as excessive sweetness or ‘bland
taste’(80,81,94,120). On the contrary, good taste and acceptance (F)
was described as a facilitator to consumption and was commonly
presented as one important explanation to patients’ high
adherence rates(21,109,132). Liquid format or ready-made (F) ONS
were in general described as facilitating ONS consumption(121,126).

Another aspect of importance for adherence to ONS was the
volume to be consumed. In many studies, a small volume (F) was
expressed as facilitating intake(112,182,190) while a large volume (B)
was described as a barrier(111,146,182). Sometimes this related to the
total volume to be consumed in one day(98), but in most studies, it
related to the volume to be consumed at one specific time-
point(16,112,159). A related finding was the identification of high
energy density (F) as a facilitator to ONS consumption(98,127,170,176).

ONS, a convenient solution with a few practical
drawbacks

Finding the ONS convenient to use (F) was identified as a
facilitator to adherence to ONS in many studies. For example,

Table 2. Summary of study characteristics (n= 171)

Characteristics No. (%)

Study design
Randomised controlled trial 71 (42)
Non-randomised study 41 (24)
Qualitative study 34 (20)
Quantitative descriptive study 21 (12)
Mixed-methods study 4 (2)
MMAT score*

0% 3 (2)
20% 17 (10)
40% 18 (10)
60% 30 (18)
80% 51 (30)
100% 52 (30)
Population†

Older adults 60 (35)
Malignancy 58 (34)
Kidney disease 11 (6)
Lung disease 7 (4)
Digestive system disease 5 (3)
Mixed 20 (12)
Other‡ 10 (6)
Setting
Outpatient setting 91 (53)
Inpatient setting§ 53 (31)
Mixed settings 27 (16)
Sample size
≤50 75 (44)
51–100 43 (25)
101–150 23 (13)
151–200 10 (6)
≥200 20 (12)

* Mixed Methods Appraisal Tool (MMAT version 2018).
† In n=19 studies, healthcare professionals were the study population, and n= 6 had a
mixed study population (healthcare professionals and patients).

‡For example, patientswithwounds/pressure ulcers, patients undergoing orthopaedic
treatment (without malignancy) and patients infected with HIV.

§ Inpatient setting, e.g. hospitals and nursing homes.
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ONS was described as easy to take(57), useful when one cannot
eat(81), and a therapy that places a low burden on the patient(141).
On the other hand, some studies described ONS as impractical
(B), which could hinder ONS consumption(58,191). For example,
the collection and transport of ready-made liquid ONS was
described as difficult for fragile populations(52,58,191).

Finding the most suitable serving style of ONS at the
right time

How the ONS are served to or by the patient, the timing of the
serving and the duration of ONS usage seem to impact
adherence. Adherence can be facilitated by the ONS being
served chilled (F)(120), served in a glass or breaker (F), especially

Figure 2. Five dimensions of adherence to oral nutritional supplements (ONS). Barriers and facilitators to adherence to ONS mapped against the five dimensions of
adherence described by theWorld Health Organization (WHO). Each barrier (B) is highlighted with a red minus symbol and each facilitator (F) with a green plus symbol.
Text in italics represents barriers/facilitators relating to an overarching barrier/facilitator. RCT in superscript shows barriers/facilitators that have been investigated in a
randomised controlled trial. Illustration made by Byrå4 (https://byra4.se).
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for older adults(7,40,187), or by mixing with other ingredients (F)
such as coffee or flavouring agents(143,178).

Finding an optimal timing (F), e.g. in between meals, of ONS
consumption was described as increasing adherence(159). Also,
the time since the ONS therapy started seemed to be of
importance since a longer treatment duration (B) of ONS was
pointed out as a barrier to adherence. Many studies identified a
declining trend of ONS consumption with a longer duration
among patients undergoing different types of cancer treatments
such as gastrointestinal surgery or chemotherapy(21,42,108,120).

Social economic-related dimension. Cost of ONS
influences use: the importance of reimbursement

Needing to pay for ONS and high cost (B) were shown to be
barriers to adherence. For example, a study on facilitators/
barriers for nutrition risk in older adults found price to be a
central issue(161), and similarly, the patients´ financial status was
shown to affect patient compliance to ONS in a study with
patients who underwent gastrectomy(21). On the contrary,
reimbursement (F), i.e. free of charge, or reduced-price
prescriptions were shown to facilitate ONS consumption in
many studies(54,63,85,105,170,191). Studies from France(38),
Sweden(126) and the UK(170) specifically highlighted their system
of reimbursement of ONS as important for ONS consumption
and adherence.

The significant role of family and friends
Social support (F), especially for vulnerable patients, was

highlighted as an important facilitator for ONS adherence. For
example, staying at home or with relatives resulted in
significantly higher energy intake from ONS and regular food
compared with staying at a hotel during radiotherapy for head
and neck cancer(17). Reluctance or no social support (B) were
described as a barrier to ONS adherence. Reluctance could be
seen when patients and family showed lack of understanding of
the importance of dietary support(88) or when relatives were
putting too much pressure on the patient to eat and take ONS,
which could lead to a decreased intake rather than the
opposite(100). Having limited social support was described as a
barrier to ONS consumption(21,91,191), especially for patients
needing help at home, e.g. older adults or patients with
dementia.

Healthcare team and system-related dimension.Healthcare
professionals’ knowledge onmalnutrition and its therapy

Some studies described how healthcare professionals’ lack of
knowledge and confidence (B) created a barrier to ONS
consumption. This was expressed as lack of basic nutritional
knowledge, ONS information and/or training(54,56,120). In addi-
tion, healthcare professionals’ ambiguous attitude towards ONS
(B) was highlighted as being a barrier to ONS adherence. For
example, some healthcare professionals were not convinced
that patients needed them(16,56,187), and as discussed by Brindisi
and colleagues(56), an ambiguous attitude by healthcare
professionals may result in a mixed or unclear message about
ONS to the patients, which will affect adherence. There were
also studies describing that an increased awareness of nutrition
care among healthcare professionals (F) would facilitate ONS
adherence, for example, by clarifying ONS status among
healthcare professionals(56) and giving the healthcare team the
right mindset about nutrition(187).

Information and support increase patient motivation
and capability

Nutritional education by healthcare professionals (F) was
highlighted as a factor facilitating ONS consumption by
increasing patients’ knowledge(8,91), self-management
skills(154,155), motivation and capability(98,126). Nutritional educa-
tion included information on ONS in relation to general food
intake through dietary counselling by a dietitian(26), reasons for
using ONS(69), instructions on how to take ONS and how to deal
with intolerance(155), and also to give ONS the same status as a
medicine(126,159). Besides nutritional education, support and
encouragement from healthcare professionals (F) was found to
be an important facilitator for ONS consumption. This was
described in terms of both focusing on emotional support such
as having an ‘encouraging and empathic attitude’(187), and
practical support such as solving issues with ONS delivery(126).
On the contrary, lack of support from healthcare professionals
(B) and lack of information to support optimal ONS prescription
(B)were highlighted as barriers to ONS adherence. For example,
limited support from healthcare professionals was shown to
have a negative effect on ONS consumption for inpa-
tients(16,120,172). Also, lack of information on ONS prescription
was described to make the patients feel uncertain about when to
take ONS and the daily target intake, leading to poorer
adherence(56,155,158).

Continuity of (ONS) care is supported by well-
functioning organisational routines and structures

Well-functioning routines and structures within the organi-
sation were shown to be of importance to support proper ONS
management and, further, adherence to ONS. One barrier
described in relation to this was lack of nutrition policy and
routines (in-patient settings) (B) which can be exemplified by
the existence of a diversity (or lack) of nutritional care policies(54)

or by staff not serving theONS at ward(47,69). Another barrier, lack
of communication during healthcare transitions (B), points out
problems related to poor communication about nutritional care
between institutions, such as the hospital and the commu-
nity(88,158). Other barriers related to organisational routines and
structures were limited time for healthcare professionals (B) and
lack of or temporary staff (B). These factors were described as
leading to down-prioritising nutrition-related tasks and not being
able to support nutritional intake(47,54,101,119,187). Failure to deliver
ONS (B) was also highlighted as problematic, including failures
both within institutions and directly to the patient’s home(54,55).

One facilitator related to organisational routines and structure
was to integrate ONS into daily ward routine (F), such as serving
ONS during medications rounds or adding ONS to the medical
administration record(68,87,112,159,182). This concept is sometimes
referred to as the ‘nutrition as medication’ (NAM) pro-
gramme(112) or ‘Medication pass nutritional supplement pro-
gram’ (MEDpass programme)(65). Another facilitator was
supporting structures for nutrition information transfer (F). To
ensure continuity of nutritional care, proper nutrition information
transfer was highlighted as imperative(54,117), and it has further
been proposed that unit leaders should create conditions for
continuity(187). The importance of regular follow-up (F), for
example, by phone, face-to-face meetings or home visits, and
monitoring (in-patient settings) (F) were highlighted as important
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facilitators for ONS adherence in many studies(51,54,55,61,73,154,188,193).
To increase ONS adherence, studies also highlighted the
importance of a joint effort from different healthcare profession-
als, that is, emphasised the need of interprofessional collabo-
ration and care (F). The purpose of this is to guarantee adequate
communication(54,120), align practices and standardise the
information on ONS given to the patient(56).

Finding the right approach for the individual
Having a person-centred care approach (F) by, for example,

discussing different options within the nutrition interven-
tion(70,95) or giving patients freedom to choose for themselves
and take an active part of the nutrition care(117,126) was shown to
facilitate ONS consumption. In line with a person-centred care
approach, individual tailoring (F) such as adapting the advice
and amount to individual needs and preferences, was shown to
be an important facilitator for ONS adherence(45,54–56,126). To
enable individual tailoring, a variety of ONS flavours and
providing samples (F) was shown to be of importance to find
products that meet patient’s taste preferences and to allow for
variation(26,79,126,170). On the contrary, limited variety of ONS
products (B) was shown to be a barrier to ONS adherence. Here,
the prescription could be limited due toONS brands and flavours
available(79). Also, non-individualised nutrition care (B) such as
receiving generic suggestions about ONS and food adapta-
tions(38) and lack of considerations for individual needs was
described as hindering adherence to nutrition care (includ-
ing ONS)(96).

Condition-related dimension. Contradictive conse-
quences of a worse health status on ONS use

Ahigh degree of illness (B) and/or low independence in daily
activities (B) were in many studies described as barriers to
adherence to ONS. A high degree of illness could relate to a
worsened disease status(173), not feeling well(69) or being
depressed(16), and was described as impacting ONS consump-
tion negatively. The significance of low independence in daily
activities for the consumption of ONS was mainly described in
studies on populations with older adults. Several of those articles
described a lower adherence to ONS among patients who were
dependent on others(190), were immobile(16) or had poor
memory(193). On the other hand, a high independence in daily
activities (F) was connected to a higher adherence(16,190).

A diverse picture was identified of the consequences of a
good (B/F) or poor (B/F) nutritional status on adherence to ONS.
In some studies, patients with a better nutritional status were
more compliant to ONS than those with a poorer nutritional
status(43,98), while the trend was the opposite in other
studies(16,21).

Conflicting findings were also shown for eating difficulties
(B/F). A great share of studies across many medical disciplines
and settings suggests that adherence to ONS was lower among
patients experiencing eating difficulties such as early satiety(183),
lack of appetite or thirst(94,112), nausea/vomiting(69,159) or
swallowing difficulties(139). However, in some studies, adher-
ence was described as higher with a higher burden of eating
difficulties such as chewing difficulties(16,88) and a large number
of nutrition impact symptoms, e.g. feeling full, dry mouth, loss of
appetite or taste changes(81).

Treatments of the disease reduce ONS use
Several studies, mainly in populations with upper or lower

gastrointestinal cancer, showed that consequences from (upper
and lower GI) radio- and chemotherapy (B) and (upper and
lower GI) surgery (B) affect ONS consumption negatively. For
example, several studies on different cancer populations show
that ONS consumption tends to be higher before than after
surgery(90,94,168).

Patient-related dimension. Having implications for ONS
consumption

Adherence to an ONS prescription was described as being
dependent on whether patients had high motivation (F) and
whether consuming ONS was perceived as important (F). For
example, for patients, the perceived importance of consuming
ONS seemed to be higher when healthcare professionals
presented ONS as medicine(119,159) or when a doctor recom-
mended their patient to use ONS(77). Experiencing health
benefits (F) from ONS was also suggested to be of great
importance for consumption. This could be seen in studies
highlighting reasons for patients taking ONS, for example, to
provide the body with proteins and vitamins to ‘catch up’(87), to
improve body condition and to be strong before surgery(98), or
for community-dwelling older adults to prolong their
independence(78).

In contrast, ONS not considered important (B) by patients and
low motivation (B) to consume ONS were identified as
influential barriers and were suggested as potential explanations
for low adherence among the whole or a part of the studied
population in several studies(8,94,117,149,155,168). Furthermore,
when patients had misconceptions about malnutrition (B) and
its treatment or when ONS were not compatible with patient’s
lifestyle or personal beliefs (B), ONS was not considered
important (B) and adherence to treatment was lower. One
example of a misconception about disease-related malnutrition
was when patients considered weight loss to be positive despite
having disease-related malnutrition(16,92,172). Another barrier to
ONS intake was when the usage of those products was not
compatible with patient’s lifestyle or personal beliefs(38,81,183,196).
Also, cultural aspects, such as believing that tonics (drugs used in
traditional Chinese medicine) or herbal products were more
effective than ONS, were aspects highlighted in studies as factors
that could impact ONS consumption negatively(21,102).

Quantitative phase – barriers and facilitators supported by
quantitative data. In total, the effect of thirteen out of fifty-nine
identified barriers and facilitators in the qualitative phase had
been investigated in RCTs with adherence/compliance/con-
sumption as primary or secondary outcome measure (Table 3).
Poor nutritional status (B, F), (upper and lower GI) surgery (B)
and side-effects (B) were the most frequent barriers/facilitators
supported by RCT evidence. In Table 4, all analytical themes
within each WHO dimension are presented with tabulated
information on the number of articles supporting each specific
theme. Two analytical themes ‘An ONS format with satisfactory
product and sensory properties’ and ‘ONS tolerance, a
prerequisite for usage’ (therapy-related dimension) were
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Table 3. Randomised controlled trials (RCTs) investigating barriers or facilitators to oral nutritional supplements (ONS)

Author, year Population
Sample
size ONS intervention Finding related to barrier or facilitator*

MMAT
score

Condition-related dimension
Hogan et al. (99) Malignancy n= 52 Preoperative immunonutrition ONS or

standard polymeric ONS
Poor nutritional status (B) (F): Patients with

malnutrition (measured using the patient-
generated subjective global assessment,
PG-SGA) showed significantly less
compliance to ONS (p = 0.016)

100%

Lauque et al.
(122)

Older adults n= 88 ONS 300–500 kcal (1260–2100 kJ) or
standard care

Poor nutritional status (B) (F): There was no
significant difference in ONS intake
between the group at risk of malnutrition
(Mini Nutritional Assessment, MNA 17-
23,5) and those having malnutrition (MNA
<17)

20%

Roberts et al.
(159)

Older adults n= 381 Energy- and protein-dense ONS (3 × 120
ml/d) or standard care

Poor nutritional status (B) (F): There was no
significant difference in compliance to ONS
across three nutritional status groups
(measured by body mass index)

80%

Jobse et al. (16) Older adults n= 87 Energy-dense ONS (2 × 125 ml/d) or
standard care

Poor nutritional status (B) (F); Eating
difficulties (B) (F): High compliance (ONS
intake ≥80% versus <80) was more
frequent in residents with malnutrition
according to MNA-SF (p= 0.029) and in
residents with chewing difficulties
(p= 0.003)

High degree of illness (B): Low compliance
(ONS intake ≤30 versus >30%) was more
frequent in residents with depression
(p= 0.048)

60%

Ida et al. (107) Malignancy n= 126 A standard diet with eicosapentaenoic acid-
rich ONS or standard diet alone

(Upper and lower GI) surgery (B): The study
showed a 100% median compliance with
ONS before surgery and a 54% median
compliance after surgery. No statistical test
was performed

40%

Kong et al. (116) Malignancy n= 127 Standard ONS 500 ml/d for 2 weeks before
gastrectomy and for 4 weeks
postoperatively or standard care

(Upper and lower GI) surgery (B): The study
showed that 26.2% of the patients could
consume >250 ml/d ONS 2 weeks
postoperatively, and the corresponding
number at 4 weeks postoperatively was
50.8%. No statistical test was performed

60%

Patursson et al.
(149)

Malignancy n= 26 Dietary counselling and an ONS enriched
with fish oil or standard care

(Upper and lower GI) surgery (B), (Upper and
lower GI) radio- and chemotherapy (B):
Five of 11 patients in the intervention
group consumed >75% of the prescribed
dose ONS (high-compliance group), and 6
patients consumed 3.3–69.4% of the ONS
(low-compliance group). Patients with prior
surgery and radiation to the upper
abdominal field had low compliance. In the
low-compliance group, four out of six
patients had surgery before the
intervention compared with none in the
high-compliance group. The same
numbers were found for radiation towards
the upper gastrointestinal area (four in the
low-compliance group and none in the
high-compliance group). No statistical test
was performed

40%

Sandmael et al.
(139)

Malignancy n= 41 Combined exercise and nutrition intervention
(one bottle of ONS every weekday) during
or after radiotherapy

(Upper and lower GI) radio- and
chemotherapy (B): Adherence to ONS was
57% during radiotherapy and 75% after
radiotherapy, respectively. No statistical
test was performed

20%

Healthcare team and system-related dimension
Beck et al. (47) Older adults n= 121 Nutrition (including a home-made ONS),

exercise and oral care or standard care
Lack of nutrition policy and routines

(in-patient settings) (B): The study showed
that the main reason for low compliance to
a home-made ONS was that the staff did
not serve the supplement. Up to one-sixth
of the planned nutrition interventions were
not served. No statistical test was
performed

60%
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supported by the highest number of individual articles (n = 95
and n = 86, respectively).

Discussion

Our review on barriers and facilitators to adherence to ONS
makes an important contribution to earlier reviews on this

topic(10,14,24) as it presents a trans-diagnostic mixed-studies
summary with potential to inform and guide clinical practice and
healthcare professionals in their daily work when meeting
patients with disease-related malnutrition or at nutritional risk
needing ONS. Identified barriers and facilitators to ONS
consumption were mapped to all five WHO dimensions of
adherence(11), showing its complexity and multifaceted nature

Table 3. (Continued )

Author, year Population
Sample
size ONS intervention Finding related to barrier or facilitator*

MMAT
score

van den Berg
et al. (182)

Mixed diagnoses n= 234 ONS (300 kcal [1260 kJ]) and 12 g protein
per 125 ml) administered according to: 2 ×
125 ml in between meals; 2 × 125 ml/d at
12:00 and 17:00; or 4 × 62 ml/d

Integrating ONS into daily ward routine (F):
There were no significant differences
between patients receiving ONS 2 × 125
ml in between meals; 2 × 125 ml/d at
12:00 and 17:00 (risk difference of 16.0%
(95% CI 33.2, 1.2)). Compliance was
significantly higher in the group receiving
ONS 4 × 62 ml/d together with medication
rounds (risk difference 23.4% (95% CI 7.8,
39.0))

60%

Therapy-related dimension
Allen et al. (40) Older adults n= 45 ONS in a glass/beaker or a straw inserted

directly into the container
Serve in a glass, beaker (F): Those

randomised to consume ONS from a
glass/beaker drank significantly more than
those who consumed ONS using a straw
inserted directly into the container (64.6%
versus 57.3%, respectively, p= 0.027)

80%

Jeloka et al. (111) Kidney disease n= 50 Whey or egg albumin protein supplements Side-effects (B): For both groups, side effects
(nausea, vomiting, bloating) resulted in a
high degree of non-compliance. In total,
80% of the patients consumed less than
half of the recommended amount of the
supplement. No statistical test was
performed

40%

Jobse et al. (16) Older adults n= 87 Energy-dense ONS (2 × 125 ml/d) or
standard care

Side-effects (B): Low compliance (<80
versus ≥80%) was more frequent in
residents who had gastrointestinal
complaints vs those who did not
(p= 0.040)

60 %

Pastore et al.
(148)

Malignancy n= 69 ONS with or without eicosapentaenoic acid Side-effects (B): The intervention group
showed a trend towards higher intolerance.
In the intervention group, 28.6% stopped
taking the ONS, and the corresponding
number in the control group was 11.8%
(p= 0.08). The main cause to not take the
ONS was gastrointestinal intolerance (50%
control group and 62.5% intervention
group, respectively). No statistical test was
performed

40%

Salamon et al.
(162)

Kidney disease n= 18 ONS 200 ml (1.25 kcal/ml [5.23 kJ/ml]) or a
high-protein nutrition supplement bar

Liquid format or ready-made (F): The results
indicated a trend in reduced energy intake
in the bar group compared with liquid
ONS. None of the patients preferred the
bar over the liquid ONS. Six out of seven
patients answering the preference question
preferred the liquid ONS over the bars. No
statistical test was performed

20%

Stow et al. (176) Older adults n= 63 Food-based intervention, ONS or standard
care

Long treatment duration (B): Compliance to
ONS was 67% at 3 months and 63% at 6
months. No statistical test was performed

20%

Van den Berg
et al. (182)

Mixed diagnoses n= 234 ONS (300 kcal [1260 kJ]) and 12 g protein
per 125 ml) administered according to: 2 ×
125 ml in between meals; 2 × 125 ml/d at
12:00 and 17:00; or 4 × 62 ml/d

Small volume (F), large volume (B): The
percentage of patients consuming at least
75% of the prescribed ONS was higher in
those administered ONS according to 4 ×
62 ml/d (mean increased intake of 35 ml/d,
p< 0.001)

60%

* No barriers/facilitators within the patient-related or social/economic-related dimension were supported by RCTs.
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Table 4. Number of publications supporting the analytical themes, in total and divided by population and setting within each World Health Organization (WHO) dimension of adherence

Publications
(n)

Population
(n)

Setting
(n)

Analytical theme Malignancy Digestive Lung
Older
adults Kidney Mixed Other Outpatients Inpatients Mixed

Therapy-related dimension An ONS format with satisfactory product and sensory
properties

95 28 4 1 36 8 10 8 50 38 7

Finding the most suitable serving style of ONS at the right
time

29 8 2 2 13 0 2 2 13 13 3

ONS tolerance, a prerequisite for usage 86 34 4 4 25 6 6 7 54 21 11
ONS, a convenient solution with a few practical drawbacks 18 4 2 0 8 1 2 1 13 2 3

Social economic-related
dimension

Cost of ONS influences use: the importance of
reimbursement

13 1 0 1 6 2 2 1 10 0 3

The significant role of family and friends 10 3 0 0 2 0 3 2 8 1 1
Healthcare team and

system-related dimension
Continuity of (ONS) care is supported by well-functioning

organisational routines and structures
43 8 2 0 18 2 8 5 16 19 8

Finding the right approach for the individual 34 8 1 0 13 2 5 5 14 16 4
Healthcare professionals’ knowledge on malnutrition and

its therapy
8 1 1 0 5 0 1 0 1 5 2

Information and support increase patient motivation and
capability

35 10 1 0 14 0 6 3 15 16 4

Condition-related dimension Contradictive consequences of a worse health status on
ONS use

54 21 3 2 18 0 5 5 28 19 7

Treatments of the disease reduce ONS use 14 11 0 0 0 0 0 3 7 3 4
Patient-related dimension Having implications for ONS consumption 52 20 2 0 19 1 8 2 30 16 6

ONS, oral nutritional supplements.
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and that a diverse range of factors need to be considered when
using this nutrition therapy approach to patients.

The majority of the barriers and facilitators identified belong
to the therapy-related and the healthcare team and system-
related dimensions, and are also modifiable in their nature. For
example, the volume to be consumed, when and at what
temperature to serve ONS and whether to mix them with other
ingredients are therapy-related factors that have been recur-
rently identified as important for consumption and adher-
ence(198,199). Such factors have also been seen as solutions to
counteract therapy-related hindering factors such as poor
acceptance and side-effects. In addition, we also found many
facilitators with great potential within the healthcare team and
system-related dimension such as having a person-centred
approach, tailoring the ONS prescription to individual needs and
providing suitable monitoring and follow-up. This highlights the
importance of having the whole healthcare system, from top to
bottom, address and work towards solving issues related to ONS
adherence. For example, it was shown that the lack of nutritional
care policies may hamper the implementation of nutrition
interventions with ONS(54) and that nutrition information transfer
between the hospital and the communitymay constitute a barrier
to ONS adherence(88,158). In addition, direct contact with the
healthcare profession, education and having a person who gives
support and encouragement were shown to be of importance, as
supported by previous research on medication adher-
ence(200,201). Similarly to our review, Levy et al.(201) mapped
factors for medication adherence in patients with coronary heart
disease to the five dimensions of the WHO adherence model.
They highlight the need for a ‘Learning healthcare system’, to
create feedback systems to better understand the conditions that
generate non-adherence and how to best counteract them. This
would create reflective institutions that learn, refine and improve
in response to patient behaviour. From the results of our review,
it is easy to understand that tackling a single barrier will fail to
combat non-adherence to ONS. This is in line with previous
advocates for multifaceted interventions to tackle medication
non-adherence(12) and calls for a move away from blaming
patients for this very complex behaviour change challenge(11).
Instead, non-adherence to ONS should be addressed using a
holistic approach, not just focusing on the physiological aspects
but also being aware of a person’s psychological, social and
spiritual needs(202).

Within the social and economic-related dimension and the
condition-related dimension, barriers and facilitators presented
are typically non-modifiable from a healthcare professional
point of view. For example, it is hard to affect the patient’s degree
of illness, therapy received (e.g. surgery) or occurrence of eating
difficulties, at least within a short time frame. It can also be hard
to influence whether a patient receives social support from
family or friends. However, even if not supported by a RCT in our
review, social support has been identified as a predictor of better
self-care adherence in patients with heart failure(203) and as
having a positive impact on adherence to therapy among
patients with a range of chronic physical diseases in an overview
of systematic reviews(13). Together, those findings can support
healthcare professionals to ask the patient for permission to
involve possible family members and/or friends in the

discussions on nutrition interventions such as ONS prescriptions
or to encourage patients to share information that they are given
to family members.

Even though the patient-related dimension has received the
most focus in the previous adherence literature(11) the number of
barriers/facilitators in the patient-related dimension was quite
scarce. The present review showed how patient motivation and
perceived importance were factors highly relevant to under-
standing adherence to ONS from the patient’s perspective.
However, no RCTs focused on those barriers/facilitators and
very few of the articles have measured the interrelated concepts
of motivation or perceived importance of ONS use in a
quantitative investigation or by using a theory or model, e.g. a
behavioural change theory such as the health belief model(204),
as the starting point or explanation companion.

Finally, we would like to illustrate how the findings from this
review can be used to interpret studies on adherence to ONS.
Clinical trials included in this review found beneficial effects on
adherence by serving ONS as medicines, in small volumes at
ward during medication rounds (also named the NAM/MEDpass
programme)(112,182). The question of whether this approach
leads to better compliance, better nutritional intake, higher body
weight or higher hand grip strength was recently investigated in
a systematic review including ten trials and confirms the positive
effect of the NAM/MEDpass programme on compliance (but not
on the other outcome measures)(205). The results of our review
contribute with a potential explanation on how different
facilitators and barriers to ONS adherence inter-operate within
this NAM/MEDpass intervention. First, small/non-large ONS
volume (therapy-related dimension) is likely beneficial. Second,
the integration of scheduled ONS rounds into daily ward
routines, the close monitoring of ONS intake, and support and
encouragement from healthcare professionals (healthcare team
and system-related dimension) probablymatter. Finally, viewing
the ONS as medication might increase a patients’ perceived
importance of taking them (patient-related dimension) and
consequently lead to higher adherence.

Recommendations for future studies

Even though as many as 171 articles were included in this
review, very few of the included RCTs investigated ways to
overcome barriers and incorporate facilitators to ONS adherence
as the primary research question. It is evident that future
experimental studies investigating the effect of different
approaches to increase adherence to ONS are greatly needed.
Similarly, the lack of long-term good-quality studies was the
main conclusion in a Cochrane review on interventions to
enhance adherence to dietary advice for preventing and
managing chronic diseases published in 2013(206). The field of
adherence to medical nutrition therapy seems to be longing for
more high-quality research to be published.

Strengths and limitations

Amajor strength of the present review is its extensive nature as it
presents data from a total of 171 articles, with the initial screening
of 21 835 titles/abstracts. This review is also the first to have a
trans-diagnostic perspective, which we believe is important to
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fully understand the complexity related to ONS adherence.
Another strength is the inclusion of studies using a qualitative
study design, allowing for the patient’ perspective to be properly
investigated. Study inclusion, data extraction, analysis and risk-
of-bias assessment were carried out independently by two
researchers. However, due to the comprehensive data collec-
tion, during the phases of coding text and analysis, the articles
were evenly distributed between two researchers. This approach
was supported by continuous discussions and consensus
meetings within the review team.

Drawbacks of the WHO adherence dimensions. When
conducting this review, a few drawbacks became evident when
using the WHO adherence model to understand adherence to
ONS. For example, there are overlaps between the dimensions,
which the WHO authors also acknowledge in their report(11).
A text sequence about the consequences of gastrointestinal
surgery on ONS side-effects and eating difficulties could be
coded to both the condition-related dimension and therapy-
related dimension. It is easy to conclude that a higher burden of
pre-existing eating difficulties (e.g. vomiting, nausea, low
appetite) and a larger number of side-effects (e.g. nausea,
feeling full, diarrhoea) from drinking the ONS brings you closer
to the reason ofwhy adherence is lower rather than being related
to the surgery per se. Consequently, the WHO model does not
aid in explaining the relationship between the dimensions as a
behavioural change theoretical framework might, such as the
Socio-ecological model by Bronfenbrenner(207) or the Behaviour
Change Wheel by Michie et al.(208). However, using such
frameworks/models would require considerable resources to
analyse the number of studies included in the present review,
and would not allow for the broad scope that this review aimed
to have.

Another question to raise concerning theWHOmodel is how
one should distinguish between the therapy dimension and the
healthcare team and system-related dimension. The presump-
tions of the model are that the therapy which can be defined as a
‘pill’ or the ‘ONS’ is separated from the actions of the healthcare
team. However, ONS therapy is considered to be a multifactorial
nutrition intervention that also is dependent upon a good
relationship between the patient and prescriber and to include
behaviour change strategies(126,209). The same probably applies
to the typical medication intervention where the relationship
with the doctor and other healthcare professionals is central.

One argument for the use of the WHOmodel despite evident
drawbacks is that it allows for the inclusion of barriers and
facilitators at micro and macro levels such as going from the
disease status of individual patients – to healthcare professional’s
knowledge about malnutrition – and further to nutrition policies
and economic and political systems. Our standpoint from using
theWHOmodel to understand ONS adherence is that the model
should be seen as a way of categorising different aspects related
to adherence to therapy rather than a theoretically founded
framework that tries to explain the actual phenomenon of
adherence. It is also important to not see the different
dimensions of the model as fixed but instead as interacting
constructs with no strict boundaries. Hence, using the WHO
adherence model was helpful to make sense of/understand the

multidimensional aspects of ONS adherence, though we need to
know more about how these dimensions interact.

Conclusion

This is the first systematic review with a trans-diagnostic mixed-
studies design that has investigated barriers and facilitators to
adherence to ONS among patients with disease-related malnu-
trition or at nutritional risk. Barriers/facilitators were found
within each of the five dimensions of the WHO model of
adherence, with a heavy weighting towards the therapy-related
and healthcare team and system-related dimensions. Very few of
the included RCTs investigated barriers and facilitators to ONS
adherence as the primary research question, which calls for
experimental studies investigating the effect of different
approaches to increase adherence toONS. Given the complexity
and multifaceted nature of ONS adherence, non-adherence to
ONS should be addressed using a holistic approach and being
aware of each patient’s various needs. Only by learning from
patients as first-hand users of ONS and how they interact with the
barriers/facilitators present throughout the trajectory of care can
we fully understand the factors affecting adherence to ONS
consumption.

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/S0954422424000192.
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