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Objectives: Disease-related malnutrition remains a major burden for patients and health care systems. The
Medication Pass Nutritional Supplement Program (MEDPass) involves providing patients with oral nutri-
tional supplements (ONS) in unusually small amounts three to four times per day during medication rounds.
This systematic review aims to evaluate the impact of MEDPass ONS administration on compliance, total
energy and protein intake, food intake, body weight and handgrip strength in hospitalized adults and nurs-
ing-home residents.
Methods: We conducted a systematic literature search in the databases MEDLINE, Embase, ScienceDirect, and
the Cochrane Library and included randomized controlled trials (RCTs), non-RCTs, and before�after studies.
Validated tools specific to the study design were used to assess the included studies.
Results: Ten studies were identified, including two RCTs, three non-RCTs, and five before�after trials. Compli-
ance increased by 23.4% to 66% with MEDPass administration, resulting in compliance rates of 72.7% to 96%.
With MEDPass administration, body weight increased by 1% to 6.8% or remained stable. The assessed evi-
dence on total energy intake is ambiguous for protein, with a trend toward an increased intake. Trials on
energy intake from food show mixed results as well. One study suggested a slight increase in handgrip
strength. The included studies predominantly raise concerns for bias.
Conclusions: We conclude that MEDPass ONS administration increases compliance in hospitalized adults and
nursing-home residents. For all other outcomes, robust and well-powered trials are necessary.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Disease-related malnutrition (DRM) remains a major burden for
patients and health care systems. The prevalence of DRM ranges
from 18% to 60% at hospital admission [1�6]. DRM is associated
with impairments on functional ability and quality of life, longer
hospital stays, higher readmission rates, as well as increasedmorbidity
and mortality [7,8], which leads to a significant economic impact on
health care systems [9]. Oral nutritional supplements (ONS) are often
used in nutrition therapy as a simple and effective intervention to treat
DRM. The administration of ONS has been shown to have potential
positive impacts on handgrip strength (HGS) [10,11], length of hospital
stay, morbidity andmortality [12�14].

To date, there are no guidelines on how ONS should be adminis-
tered, and there is general concern about compliance. In hospital
settings, compliance with ONS reaches only around 67% [15].
Another concern is a potential reduction in appetite and conse-
quently a reduction in food intake [16]. To increase compliance
and appetite, different approaches to ONS administration are used.
The distribution of ONS during medication rounds has gained
interest in recent years [17]. The so-called Medication Pass Nutri-
tional Supplement Program (MEDPass) involves providing patients
with ONS three to four times per day during medication rounds.
The volume of ONS provided with MEDPass ranges from 50 to
120 mL per round in small cups [17,18]. Thus, MEDPass adminis-
tration is a standardized way of providing ONS compared with the
conventional, unstandardized administration.

MEDPass administration may increase ONS compliance [19,20].
Furthermore, the administration of small portions may affect appe-
tite positively and could lead to a higher total intake of energy and
protein compared with conventional administration. As an indica-
tor for energy intake, body weight (BW) is usually monitored in
nutrition therapy. A well-established, sensitive indicator for cata-
bolic metabolism is HGS [21].

http://crossmark.crossref.org/dialog/?doi=10.1016/j.nut.2021.111569&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:silvia.kurmann@bfh.ch
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http://www.ScienceDirect.com
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Table 1
Eligibility criteria for the included studies

Population Intervention Comparator Outcomes Study types

Included: Hospitalized adults (age >18
y), nursing-home residents
Excluded: Patients receiving enteral/
parenteral nutrition

Medication Pass Nutritional
Supplement Program
administration of ONS
(1.5�3.2 kcal/mL),
3�4 times per day,
50�120 mL per
administration

None or all other
forms of ONS
administration

Compliance, total
energy and protein
intake, food intake,
body weight, hand-
grip strength

Included: Randomized and non-
randomized controlled trials, befor-
e�after studies
Excluded: Observational studies,
reviews, case reports, personal opin-
ions, any other study types, studies
without full text, qualitative studies

ONS, oral nutritional supplements
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This systematic review assesses the evidence of MEDPass on
clinical outcome parameters. To our knowledge, this is the first sys-
tematic review to evaluate the impact of MEDPass ONS administra-
tion on compliance, total energy and protein intake, food intake,
BW and HGS.

Methods

The details of the method for this systematic review have been registered in
the international prospective register of systematic reviews under the registration
number CRD42021229949. This review is reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses [22].

Eligibility criteria

To establish the eligibility criteria, the population, intervention, comparison,
and outcomes model was used [23]. The following studies were eligible for inclu-
sion: Papers published between 1980 and February 2021 in the German or English
language. A preliminary search was conducted to assess the outcomes usually
monitored. Thereafter, the outcomes listed in Table 1 were included.

Search strategies

The literature search was conducted from January 21, 2021 to February 5,
2021. The databases MEDLINE (PubMed), Embase, ScienceDirect, and the Cochrane
Library were used to identify relevant trials. Additionally, reference lists of rele-
vant publications were screened.

With respect to the established population, intervention, comparison, and out-
comes model, the following keywords were used as single terms or in combination
with the Boolean operators AND and OR: “hospitalized adults”, “nursing home res-
idents”, “MEDPass”, “medication pass”, “medication pass supplement program”,
“medication pass nutritional supplement program”, “ONS”, “oral nutritional sup-
plement”, “energy intake”, “protein intake”, “ONS intake”, “hand grip strength”,
“body weight”, “fat-free mass”, “lean body weight”, “compliance”, and “adher-
ence”. If a more general keyword (ie, “oral nutritional supplement”) was used, lim-
itations were applied to specify the search, such as in PubMed for example:
“Clinical study”, “clinical trial”, “controlled clinical trial”, “randomized controlled
trial”, “humans”, and “adult: 19+ years”. The limitations were slightly adapted
depending on the database. The search strategies were discussed and approved by
all authors.

Study selection and data extraction

The primary reviewer screened the title and abstract of the studies that were
obtained from the databases and removed duplicates using Citavi (version 6.4;
Swiss Academic Software GmbH). Thereafter, the full text was assessed to apply
the eligibility criteria. The eligibility of studies was discussed with the research
team. After identifying all relevant records, relevant data points were extracted
from the publications by the first author, and validated by KU. Questions were dis-
cussed with the review team. The following data were extracted from the studies:
Author, year, study type, population, sample size, characteristics of intervention
(mL, amount of kcal/mL ONS, frequency of administration) and comparator (if
applicable), duration of intervention, outcomes (compliance, energy/protein
intake, food intake, BW, HGS). All data were recorded in a Microsoft Excel (version
2008; Microsoft Corporation, Redmond, WA) spreadsheet. For relevant missing
data, the study authors were contacted.

Evaluation of studies

The evaluation of the included studies was carried out descriptively. Different
validated tools specific to the study design were used to assess the risk of bias
(RoB). Depending on the study design, the following quality assessment tools
were applied: Randomized controlled trials (RCTs; RoB 2.0 by Cochrane
Collaboration [24]; non-RCTs (ROBINS-I) [25]; and before�after studies (National
Institutes of Health quality assessment tool for before�after studies without con-
trol group) [26]. The first and second authors evaluated the studies independently
and compared their results. The other team members were consulted for discus-
sions and clarifications.
Results

Study selection

Through the electronic database search, 3190 studies were
identified. Six additional publications were identified by reference
list screening and through contact with experts. After the removal
of duplicates and irrelevant records through title and abstract
screening, 117 articles remained. Of these, 107 were excluded, pri-
marily because ONS was not administered with medication
(n = 52) or the population did not fit the inclusion criteria (n = 29).
Finally, 10 studies remained and were included in this review.
Figure 1 shows the preferred reporting items for systematic
reviews and meta-analyses flow diagram of the study selection
process.
Study characteristics

The characteristics of included studies are presented in Table 2,
3, and 4. Two studies were RCTs [27,28], three were non-RCTs
[29�31], and five studies were before�after studies without con-
trol groups [32�36]. Study duration varied from 6 d to 18 mo, and
the number of study participants ranged from 11 to 495 patients.
Five studies included hospitalized adults [27�31], four included
nursing home residents [32,34�36], and one study included both
populations [33]. The mean or median age of the study participants
ranged from 68 to 88 y or was not specified. Six of 10 included
studies specified the type of ONS [27,28,31�33,36], and two
[28,31] of the publications reported that different ONS flavors
were available.

Four studies were conducted in Europe [27�29,33], three stud-
ies were conducted in the United States [34�36], two in Australia
[30,31], and one in Canada [32]. In eight studies, the clinical condi-
tions of patients were not clearly stated [27�31,34�36]. The popu-
lation in the study of Garcia-Gollarte [33] included primarily
nervous system disorders (56%), metabolic disorders (23.6%), vas-
cular disorders (22.2%), and psychiatric disorders (18.4%). The pop-
ulation of Doll-Shankaruk were primarily patients with dementia
(81%) [32].
Results of included studies

An overview of the results of the RCTs, non-RCTs, and before�
after studies is given in Tables 2 through 4.



Fig. 1. PRISMA flow diagram.
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Compliance

Compliance was assessed in one RCT [28], three non-RCTs
[29�31], and three before�after studies [32�34]. ONS intake was
monitored daily [28�33] and the amount of ONS consumed was
recorded in the medication chart [28�33]. Measurement of the
consumed amount was described in two studies [28,29]. In one
study, there was no information on the frequency and documenta-
tion of ONS monitoring [34].

Van den Berg et al. reported that ONS intake of at least 75%
of the prescribed volume was 23.4% higher in the MEDPass
group than the control group (72.7% vs 49.3%; P = 0.005) [28].
All non-RCTs defined compliance as percentage of the ONS
intake prescribed. Jukkola et al. reported 95% compliance with
the MEDPass program compared with 48% in the control group
[31]. In another non-RCT, compliance was reported to be 17.3%
higher in the intervention group than the control group (90.3%
vs 63%) [29]. Campbell et al. showed no significant increase in
compliance (73.8% standard deviation [SD]: 34.7) vs 80.0% [SD:
34]) [30].

In one before�after study, an increase of 66% in compliance
was observed. However, the method of compliance assessment
was not specified [34]. Two other studies reported a high com-
pliance to the MEDPass program of 96% (percentage of portions
prescribed) [32] and 95.8% (SD: 19.6) (percentage of ONS intake
prescribed) during the first 4 wk and 86.6% (SD: 18.8) during
the second 4 wk [33].
Total energy/protein intake (food and oral nutritional supplements)

Total energy/protein intake from food and ONS was assessed in
one RCT [27], one non-RCT [30], and one before�after study [35].
Potter et al. reported an increase of total energy intake of 319 kcal
in the MEDPass group (22.7%), with 1409 kcal (SD: 483 kcal) versus
1090 kcal (SD: 417 kcal) in the control group (P = 0.001) [27].

The only non-RCT assessing total energy and protein intake
reported a nonsignificant difference in total energy and protein
intake through food and ONS in the MEDPass versus control groups
[30]. The before�after study assessing total energy and protein
intake reported a 17% decrease in energy intake after the imple-
mentation of MEDPass, but protein intake remained unchanged
[35].

Food intake (without oral nutritional supplements)

Energy/protein intake from food without oral nutritional sup-
plements was assessed in one RCT [27], one non-RCT [30], and two
before�after studies [35,36]. Potter et al. did not observe a signifi-
cant difference in food intake in the MEDPass group (1078 kcal
[SD: 440 kcal] vs 1090 kcal [SD: 417 kcal] in the control group)
[27]. The only non-RCT [30] assessing food intake observed no sig-
nificant increase in energy or protein intake from food.

In their before�after study, Remsburg et al. found an increase of
19% (energy and protein intake) [35]. Welch et al. found an
increase of 7.3% (SD: 13.4%; P< 0.005) in percentage of meal intake



Table 2
Characteristics and results of randomized controlled trials

Author and year Population n Intervention Comparator Duration Results

Compliance TEI, kcal
(food and ONS)

Food intake
(without ONS)
energy intake,
kcal

Body weight,
% change

Handgrip
strength, kg

Potter et al.,
2001 [27]

Hospitalized
elderly

381 3 £ 120 mL (1.5 kca
mL), ready-made ON
(Entera)

No ONS 18 mo n.a. I: 1409 (SD: 483); C:
1090 (SD: 417;
P = 0.001)

I: 1078 (SD: 440);
C: 1090 (SD: 417);
n.s.

I: +1 (SD: 5.6) vs C: �1
(SD: 6.1; P = 0.003).
Adjusted for confound-
ers I: +2 (SD: 4.5), C:
�0.8 (SD: 5.3), n.s.

n.a.

Van den Berg
et al., 2015 [28]

Malnourished
inpatients

234 4 £ 62 mL (2.4 kcal/ L),
ready-made ONS (N ri-
drink Compact)

2 £ 125 mL (between meals,
2.4 kcal/mL), ready-made
ONS (Nutridrink Compact)

maximum
30 d

Consumption �75%
of ONS prescribed; I:
72.7%, C: 49.3%
(P = 0.005)

n.a. n.a. n.a. n.a.

C, control group; I, intervention group, n.a., not assessed; n.s., not sign ant; ONS, oral nutritional supplements; SD, standard deviation; TEI, total energy intake

Table 3
Characteristics and results of nonrandomized controlled trials

Author and year Population n Intervention Comparator Duration Results

Compliance (% ONS
prescribed)

Total energy/protein
intake (food and ONS)

Food intake (without
ONS); energy intake,
kcal; protein intake, g

BW Handgrip
strength, kg

Jukkola et al.,
2005 [31]

Acute care geriatric
patients

200 4 £ 60 mL (2 kcal L);
ready-made ONS wo-
Cal HN)

2 £ 150�250mL
(1.2�2.0 kcal/mL),
between meals,
ready-made ONS
(Ensure Plus,
Resource Fruit
Beverage)

23�36 d I: 95; C: 48; n.s.a. n.a. n.a. n.a. n.a.

Baumann et al.,
2012 [29]

Hospitalized adults
at nutritional risk

10 4 £ 50 mL (2 kcal L);
type of ONS not s ed

Standard care (ONS
between meals/
request; 2 kcal/mL),
type of ONS not
stated

6�8 d I: 90.3; C: 63; n.s.a. n.a. n.a. I: �0.5 to 4.6 kg; C:
�0.1 to 2.9 kg; n.s.a.

I: n = 3 +0, 2 �3,
n = 1 �3; C:
n = 1 +2.5, n = 2
�2.5, n = 1 �11;
n.s.a.

Campbell et al.,
2013 [30]

Malnourished geri-
atric inpatients

98 4 £ 60 mL (2 kcal L);
type of ONS not s ed

2 £ 250 mL (1 or 1.5
kcal/mL); type of
ONS not stated

2 wk I: 80.0 (SD: 34.0); C:
73.8 (SD: 34.7); n.s.

Energy (kcal/kg BW): I:
30.0 (SD: 7.0), C: 28.8
(SD: 7.7); n.s.; protein
(g/kg ideal BW), I: 1.34
(SD: 0.34), C: 1.29 (SD:
0.3); n.s.

Energy: I: 1347 (SD:
357), C: 1299 (SD: 409),
n.s.; protein: I: 61 (SD:
17), C: 61 (SD: 17); n.s.

I: 1.5% (SD: 5.8), C:
0.4% (SD: 3.8); n.s.

n.a.

BW, body weight; C, control group; I, intervention group; n.a., not asse ed; n.s., not significant; n.s.a., no statistical analysis; ONS, oral nutritional supplements; SD, standard deviation; TEI, total energy intake
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Table 4
Characteristics and results of before�after studies without control group

Author and year Population n Before Intervention Duration Results

Compliance Total energy/protein
intake (food and ONS)

Food intake
(without ONS)

BW Handgrip
strength,
kg

Lewis et al., 1998
[34]

Transitional care unit
patients at nutritional risk

34 1 £ 270 mL (1.5 kcal/
mL); type of ONS not
stated

3 £ 90mL (1.5 kcal/mL);
type of ONS not stated

3.5 mo +66% n.s.a.; method
of assessment not
specified

n.a. n.a. >5% BW loss: I: 6%, B:
18%; n.s.a.

n.a.

Remsburg et al.,
2001 [35]

Nursing-home residents 20 n.s. 3�4 £ 60mL (2 kcal/mL);
type of ONS not stated

4 wk n.a. Energy: �17%; TPI:
no change; n.s.a.

Energy intake: +19%;
protein intake: +19%;
n.s.a.

Stable weight: 89% of
residents; weight
decrease: 11% of resi-
dents; n.s.a.

n.a.

Welch et al., 2003
[36]

Nursing-home residents 30 2 £ 120 mL (1.05 kcal/
mL); type of ONS not
stated

4 £ 60 mL (2 kcal/mL);
ready-made ONS (TwoCal
HN)

4 wk n.a. n.a. % of meal intake:
Breakfast + 10%
lunch + 6%, dinner
+16%; total meals
+7.3% (SD: 13.4; P <

0.005)

I (kg): 101.2 (SD: 18.8); B
(kg): 98.75 (SD: 17.1; P <

0.01)

n.a.

Doll-Shankaruk
et al., 2008 [32]

Nursing-home residents
at nutritional risk

11 3 £ 125 mL, (1.06 kcal/
mL) between meals;
type of ONS not stated

4 £ 60 mL (2 kcal/mL);
ready-made ONS
(Ressource 2.0)

6 mo 96% portions pre-
scribed; n.s.a.

n.a. n.a. Average weight increase:
2.6 kg (6.4%); n.s.a.

n.a.

Garcia-Gollarte
et al., 2011 [33]

Institutionalized patients
(hospital/nursing home)
who are malnourished or
at nutritional risk

495 200�240 mL with or
between meals (type
and kcal/mL not stated)

50�60 mL (2 kcal/mL);
ready-made ONS (TwoCal
HN); frequency not stated

8 wk % ONS prescribed:
95.8% (SD: 19.6)
during first half,
86.6% (SD: 18.8)
during second half
of study; n.s.a.

n.a. n.a. Intent to treat: + 1.8 kg
(SD: 2; +3.5%); per proto-
col: +2 kg (SD: 2; +3.9%)

n.a.

BW, body weight; C, control group; I, intervention group; n.a., not assessed; n.s., not significant; n.s.a., no statistical analysis; ONS, oral nutritional supplements; SD, standard deviation; TEI, total energy intake
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after the intervention [36]. Which unit was used for this evaluation
is unclear [36].

Body weight

BW was assessed in one RCT [27], two non-RCTs [29,30], and all
before�after studies [32�36]. Potter et al. observed an increase of
1% in BW in the MEDPass group compared with a decrease of 1% in
the control group (P = 0.003) in their RCT [27]. Campbell et al. and
Baumann et al. found no significant difference in BW change in
their non-RCTs [29,30].

In the before�after studies, the observed increases in BW were
+2.4% (P < 0.01) in the study by Welch et al., +3.5% (P < 0.05) in the
study by Garcia-Gollarte et al., and +6.4% (no P-value) in the study
by Doll-Shankaruk et al. [32,33,36]. In their before�after study,
Lewis et al. found that 6% of patients lost >5% of their initial BW
compared with 18% of patients before the intervention. Remsburg
et al. observed that 89% of participants maintained or increased
their BW and 12% decreased their BW after MEDPass implementa-
tion [35].

Handgrip strength

There was only one study assessing HGS [29]. The authors of
this non-RCT found an increase of 0.2 to 3 kg in three patients and
decrease of 1 kg in one patient in the intervention group. In the
control group, the researchers found a decrease of 2.5 to 11 kg in
three patients and increase of 2.5 kg in one patient.

Risk of bias within studies

The overall evaluated RoB in the included studies is shown in
Table 5. In the RCTs, there is some concern regarding bias, but
the non-RCTs are evaluated as critical-to-serious, and the judg-
ment of RoB in the before�after studies ranges from poor to
good.

The aim of this systematic review was to assess the evidence on
the MEDPass ONS administration mode in terms of clinical effec-
tiveness. A total of 10 studies were identified, with only two stud-
ies designed as RCTs [27,28], three non-RCTs [29�31], and five
before�after studies without a control group [32�36].

With regard to compliance, the evidence suggests that the
administration of ONS with medication rounds increases adher-
ence by 23.4% to 66%, resulting in high compliance rates of 72.7%
Table 5
Risk of bias for included studies

Study Design RoB tool Judgment

Potter et al., 2001 [27] RCT Cochrane RoB 2 Some concern
Van den Berg et al.,
2015 [28]

RCT Cochrane RoB 2 Some concern

Jukkola et al., 2005 [31] Non-RCT Cochrane ROBINS-I Critical
Baumann et al., 2012
[29]

Non-RCT Cochrane ROBINS-I Serious

Campbell et al., 2013
[30]

Non-RCT Cochrane ROBINS-I Serious

Lewis et al., 1998 [34] Before�after NIH Assessment Tool Poor
Remsburg et al., 2001
[35]

Before�after NIH Assessment Tool Fair

Welch et al., 2003 [36] Before�after NIH Assessment Tool Good
Doll-Shankaruk et al.,
2008 [32]

Before�after NIH Assessment Tool Fair

Garcia-Gollarte et al.,
2011 [33]

Before�after NIH Assessment Tool Good

NIH, National Institutes of Health; RCT, randomized controlled trial; RoB, risk of bias
to 96%. These rates are higher than overall ONS compliance in hos-
pital settings at 67% [15]. However, a statistical analysis of compli-
ance was only conducted in one RCT [28] and one non-RCT [30],
and the non-RCT showed no statistical difference [30]. A possible
explanation for this improved compliance may be the attitude
toward ONS administered in the MEDPass mode and the small vol-
ume [31]. ONS might be perceived as medication rather than food
[37]. Additionally, nurses can encourage patients to drink their
ONS more often when delivered four times per day [37]. However,
compliance of ONS intake may be influenced by several other fac-
tors [38].

Assessed evidence on total energy intake is ambiguous, with a
reported increase of 22.7% [27], a decrease of 17% [35], or no signif-
icant difference [30]. For total protein intake, no significant differ-
ences were observed [30,35]. Food intake without oral nutritional
supplements increased in the before�after study by Welch et al by
7.3% [36]. Energy and protein intake from food also increased by
19% in the study by Remsburg et al. [35], but did not change signifi-
cantly in the RCT and non-RCT [27,30]. Remsburg et al. [35], who
found a decrease in total energy intake, also found a trend toward
an increase in food intake. Hence, supplement intake may not have
a detrimental effect on appetite and food intake [15].

Of note, in all studies, intake was assessed either in a sample
of study participants or not for the entire length of stay. This
procedure is prone to errors, which reduces the strength of evi-
dence, and could be an explanation that 89% of participants
were weight stable and only 11% lost weight, even though the
total energy intake decreased overall [35]. There has never been
a study in which total energy and protein intake were studied
consistently and systematically throughout the hospitalization
period. These outcomes are clinically more relevant than ONS
compliance [28].

BW increases with MEDPass intervention ranged from 1% to
6.8% [27,32,33,36]. In some studies, BW remained unchanged
[29,30]; however, in hospital settings or nursing homes, patients
often receive medications that have an impact on BW (ie, diuretics)
[39,40]. This was only controlled for in one study [27], which
makes drawing reliable conclusions impossible.

The only study assessing HGS suggested a slight increase in HGS
with MEDPass compared with the tendency of decrease in the con-
trol group. The small number of participants, the lack of statistical
analysis, and the serious RoB obviously limit the strength of the
evidence. No clear conclusion regarding HGS is possible. Since HGS
has recently been proposed as a prognostic marker of mortality
and morbidity [21], ways to improve HGS are certainly called for.
Therefore, additional studies assessing the effect of MEDPass
administration on HGS are needed.

Our population of interest was patients in institutionalized set-
tings. The participants in the included studies represent a geriatric
population. Hence, our findings cannot be extrapolated to patients
in a different setting or a younger age group. Furthermore, the clin-
ical conditions were not stated in most studies. The difference in
clinical conditions might explain the inconsistent findings, at least
to some degree. Additionally, heterogeneity in study design,
amount of ONS prescribed, ONS energy density, and the absence of
a statistical analysis in most studies limits interpretation.

The strongest evidence found in this systematic review is for
an advantage in ONS compliance, which is due to the quantity of
trials that investigated compliance, as well as the almost consis-
tent results. However, evidence quality is rather low overall, with
few randomized and/or controlled studies and a majority of
before�after studies. The definition of compliance varied
between the studies, limiting the comparability of the results.
Additionally, in both RCTs, there is some concern for bias. The
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other included studies equally raise concern for bias, and are pre-
dominantly of low sample size. Only three studies [27,28,30] per-
formed a power analysis.

We screened our systematic review for internal validity. No
analysis of publication bias (ie, funnel plot) was performed to
determine the impact of a potential publication bias [41]. Addition-
ally, clinicaltrails.gov was not sought out to identify unpublished
trials. Although we reduced this bias by contacting experts on the
topic, the potential bias still exists. Search bias was reduced by the
utilization of four databases and by searching for grey literature. A
search in the Cumulative Index to Nursing and Allied Health Litera-
ture database was not included in the review because this search
might not improve the search strategy for this clinical question
[42]. By thoroughly screening the reference lists, the risk of search
bias was minimized. However, ruling out the possibility of having
missed eligible publications is impossible. Furthermore, only
papers in the German or English language were included, which
poses some risk of selection bias.

Conclusions

We conclude that the MEDPass administration of ONS can be
recommended to increase compliance in hospitalized adults and
nursing-home residents. The exact effects on total energy and pro-
tein intake, as well as BW have yet to be determined, because our
findings deliver ambiguous or nonsignificant results. The effect on
HGS is also unclear, considering only one small study examined
this effect. The overall quality of the assessed evidence is rather
low; thus, well-designed and well-powered studies are needed to
shed light on the question of which ONS administration mode may
be advantageous for clinical practice. Further research should
assess the influence of compliance on quantitative outcomes (ie,
BW, body composition, HGS) and the effect of MEDPass on energy
and protein intake. A well-powered RCT, monitoring energy and
protein intake throughout the hospitalization period, is currently
underway, and will add valuable evidence on this topic [39].
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