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Abstract

Background: Nutrition support is associated with improved survival and nonelective

hospital readmission rates among malnourished medical inpatients; however, limited

evidence supporting dietary counseling is available. We intend to determine the

effect of dietary counseling with or without oral nutrition supplementation (ONS),

compared with standard care, on hospitalized adults who are malnourished or at risk

of malnutrition.

Methods: We searched MEDLINE/PubMed, CINAHL, Embase, Scopus, The

Cochrane Library, and Google Scholar for studies listed from January 1, 2011, to

August 31, 2021. Meta‐analysis was performed to obtain pooled risk ratios (RRs) and

95% CIs to estimate the effect. The Grading of Recommendations Assessment,

Development, and Evaluation (GRADE) system was used to assess the certainty of

the evidence.

Results: Sixteen studies were identified. Compared with standard care, dietary

counseling with or without ONS probably does not reduce inpatient rates of 30‐day

mortality (RR = 1.24; 0.60–2.55; I2 = 45%; P = 0.56; moderate certainty), slightly

reduces 6‐month mortality (RR = 0.83; 0.69–1.00; I2 = 16%; P = 0.06; high certainty),

reduces complications (RR = 0.85; 0.73–0.98; I2 = 0%; P = 0.03; high certainty), and

may slightly reduce readmission (RR = 0.83; 0.66–1.03; I2 = 55%; P = 0.10; low

certainty) but may not reduce length of stay (mean difference: −0.75 days; −1.66‐

0.17; I2 = 70%; P = 0.11; low certainty). Intervention may result in slight improve-

ments in nutrition status/intake and weight/body mass index (low certainty).

Conclusions: There is an increase in the certainty of evidence regarding the positive

impact of dietary counseling on outcomes. Future studies should standardize and

provide details/frequencies of counseling methods and ONS adherence to

determine dietary counseling effectiveness.
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INTRODUCTION

Malnutrition is associated with increased mortality and morbidity,

which is a concern for healthcare practitioners. Higher hospitalization

rates have also been reported for malnourished populations, thus

increasing healthcare needs.1 The prevalence of protein‐energy

malnutrition in hospitalized populations has been reported to be

40%–60% worldwide.2–4 This wide variation in prevalence may be

due to inherent differences between healthcare systems of devel-

oped and developing nations, the definition of malnutrition, or the

availability of nutrition interventions in hospitals.5

The current meta‐analyses inadequately address the effective-

ness of dietary counseling and nutrition care in malnourished

hospitalized populations. A 2019 meta‐analysis by Gomes et al.6

showed that nutrition support is associated with improved survival

and nonelective hospital readmission rates among malnourished

medical inpatients. The meta‐analysis also demonstrated a more

pronounced reduction in mortality risk in trials published after 2015

(odds ratio [OR]: 0.47; 95% CI, 0.28–0.79) vs that in older studies

(OR: 0.94; 95% CI, 0.72–1.22).6 However, as the authors investigated

the effects of individualized nutrition support, studies that did not

have dietary education provided by trained clinicians were included

in the meta‐analysis. Hence, the role of dietary education or

counseling remains uncertain in improving outcomes.

Baldwin and Weekes7 examined the effects of dietary counseling

given with or without oral nutrition supplementation (ONS) on

mortality and nutrition outcomes and found no evidence of an effect

on mortality outcomes in malnourished patients.7 A 2021 Cochrane

review8 by the same group also found little to no effect of dietary

advice on mortality, although the researchers observed an improve-

ment in weight gain when comparing dietary advice only with no

advice. The review focused on all populations and did not include a

subanalysis of hospitalized patients, hence further strengthening the

need for a population‐specific analysis.8

ONS is often prescribed to hospitalized patients without

provision of sufficient advice or information on how to effectively

use these supplements in conjunction with their usual diet. To a

certain extent, this has led to an overly optimistic view on the use of

ONS in acute care and community settings. This is particularly

important because ONS is usually paid for by patients. A recent

umbrella review reported an increasing number of systematic reviews

and meta‐analyses on the use of ONS in the treatment of

malnourished patients.9 However, the authors noted that there was

inadequate information available on how ONS was used and whether

there was any support provided to maximize the intake of ONS in

these reviews.9 As such, it is important to determine whether

concurrent nutrition interventions, such as dietary counseling by

trained healthcare professionals, enhance the effects of ONS

provision.

Gomes et al.6 also concluded that more recent studies were of

better quality, had lower risk of bias (RoB), and had larger sample

sizes. As such, this updated review of dietary counseling will explore

whether recent improvements in trial designs, reporting, and better

educational resources have led to improved outcomes in hospital

settings. The results from this review will provide further evidence

for the initiation of dietary counseling in an acute setting. We aim to

determine whether dietary counseling with or without ONS provided

to hospitalized adults who are malnourished or at risk of malnutrition,

compared with standard care, will improve clinical, nutrition, and

functional outcomes.

METHODS

The review protocol was registered on PROSPERO (ID: CRD

42021257325). This review is written in accordance with the

Preferred Reporting Items for Systematic Reviews and Meta‐

Analyses (PRISMA) statement.10

Study selection

We used the “PICOS” method (Population, Intervention, the

appropriate Comparator/Control, the Outcome[s] of interest, and

Study design) to define the inclusion criteria. We included studies of

adult hospitalized patients aged ≥18 years who were malnourished or

at risk of malnutrition and receiving dietary counseling during

hospitalization.

Dietary counseling was defined as instruction or education in

modifying food intake to improve nutrition or dietary quality. We

considered three different dietary counseling interventions: (1)

dietary counseling with compulsory ONS, (2) dietary counseling

with ONS if appropriate, and (3) dietary counseling only. Any

healthcare professional could provide counseling, including a

dietitian, medical doctor, nurse, or other clinical staff. The dietary

counseling must have been provided to the patient or caregiver

during hospitalization and could continue subsequently in out-

patient or community settings.

Eligible studies included randomized controlled trials (RCTs) only,

as clinical outcomes such as mortality may be confounded by multiple

factors in nonrandomized studies. We included studies that were

published or accepted with an online early view. There was no

restriction on language, sex, race and ethnicity, or study location.

Exclusion criteria included interventions that only provide ONS,

dietary supplements, or intravenous and/or parenteral and/or enteral

nutrition without any dietary counseling. In addition, we excluded

studies in which the purpose of education was to instruct patients to

consume ONS and multimodal studies that used physical therapy or
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exercises. This is because additional therapies on top of ONS may

confound the effect of dietary counseling. Finally, we excluded trials

with patient cohorts that included critical illness, immunological and

oncological diseases (eg, HIV/AIDS and cancer), end‐stage organ

failure (eg, kidney and liver), palliative care, and elective surgery

admissions, as health outcomes may be affected regardless of dietary

interventions provided.

The included studies required the following outcomes:

(1) Clinical outcomes: hospital length of stay (LOS), frequency of

hospital admissions (within 30 days to 6 months), complications,

and mortality rates (from inpatient to 1 year)

(2) Quality‐of‐life (QoL) indicators (baseline to 6 months): EQ‐5D,

12‐Item Short Form Survey (SF‐12), and SF‐36 scores or similar

(3) Nutrition and physical indicators: changes in nutrition status

(measured using nutrition screening or assessment tools),

anthropometric measurements (eg, weight, body mass index

[BMI; defined as weight divided by square height], handgrip

strength, skinfold measurement, and mid‐arm circumference),

and functional outcomes

The literature search was performed using the following

electronic databases: MEDLINE/PubMed, Cumulative Index to

Nursing and Allied Health Literature (CINAHL), Embase, Scopus,

The Cochrane Library, and Google Scholar.

Free‐text and broad search terms, including Medical Subject

Headings (MeSH), CINAHL Headings, and Emtree terms, were used in

the review (Supporting Information). Citations identified from the

search strategy were imported into EndNote (Endnote Version 9.3.3;

Clarivate Analytics).

The studies’ titles, abstracts, and keywords were screened for

relevance by two authors (A.W. and Y.H.). Duplicates and studies that

did not provide the necessary information for this systematic review

were excluded. After screening, full‐text articles were retrieved for

review to implement the inclusion/exclusion criteria. Finally, addi-

tional papers referenced in the final retrieved papers were hand‐

searched. All discrepancies were resolved by consensus, and a third

reviewer's opinion (J.D.B.) was sought if no agreement was reached.

We contacted authors for clarification of data where required. We

searched for RCTs from January 1, 2011, to August 31, 2021, and

included preidentified studies published between 1998 and 2010

from a previous meta‐analysis by Baldwin et al.7 Data (study

characteristics and outcomes) were extracted using a piloted form

by one author (A.W.), and two other authors (Y.H. and J.D.B.)

checked and agreed on the data extracted.

Quality assessment

Articles considered for inclusion were independently assessed for

methodological quality by two authors (A.W. and Y.H.). The Cochrane

Risk of Bias tool version 2 (RoB 2) was used to assess the quality of the

RCT studies.11 Disagreement regarding each of the domains’ judgment

was resolved by consensus between the two reviewers, and a third

reviewer's opinion (J.D.B.) was sought if no consensus was reached.

The Grading of Recommendations Assessment, Development, and

Evaluation (GRADE) system was used to assess the certainty of the

evidence in the included studies across important clinical outcomes of

mortality, readmission, complications, LOS, and QoL.12 The certainty of

the evidence was graded from very low to high, based on the following

criteria: study design, RoB, inconsistency (unexplained heterogeneity of

results), indirectness (differences in population, intervention, and

outcomes measures or indirect comparison), imprecision (uncertainty

of results), and risk of publication bias.12

Statistical analysis

Meta‐analyses were undertaken only when the treatments,

participants, and outcomes were similar enough for pooling to

make sense. Meta‐analyses were performed using the Mantel‐

Haenszel model when more than two studies could be pooled.

We only pooled results of studies with low RoB and those with

some concerns, avoiding studies with high RoB when possible. We

combined the studies for dietary counseling only, those with

compulsory ONS, and those with ONS if appropriate as “dietary

counseling with or without ONS,” to pool results if each

intervention did not have sufficient studies.

For binary outcomes, if studies varied in intervention and patient

inclusion criteria, a random‐effects analysis was used to generate risk

ratios (RRs) and their accompanying 95% CIs; otherwise, a fixed‐

effects model was used. For continuous outcomes, data across

studies were combined and expressed as a mean difference (95% CI).

The meta‐analysis was based on the principles from the Cochrane

Handbook for Systematic Review of Interventions13 and performed by

using the statistics software Review Manager Version 5.4.1 (The

Nordic Cochrane Centre, The Cochrane Collaboration, 2014). A

forest plot was generated for visualization of the meta‐analysis

results and grouped by the type of intervention. Visual inspection of

funnel plots was used to assess publication bias when ≥10 studies

were included in the meta‐analysis. A funnel plot is a scatterplot of

the effect estimates from individual studies against some measure of

each study's size or precision.14

Given the variation in trial design and the scales used to measure

QoL, pooled effects were summarized as standardized mean

differences (SMDs) corrected for scale directionality. The SMD is

derived by dividing the mean difference by the SD in each RCT.13 We

summed the means of independent variables from studies with two

or more intervention groups and obtained a new variance from the

summation of each of their variances, for outcomes that are

independent and uncorrelated. When the change in outcomes from

baseline to postintervention (eg, QoL scores) were not reported but

separate baseline and postintervention results (eg, mean with SD)

were available, mean differences with SDs were calculated. Finally,

we converted results reported in the median with interquartile range

to mean with SD, based on the methods by Wan et al.15
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Planned subgroup analyses were undertaken on comparison

groups' data (dietary counseling with compulsory ONS vs standard

care; dietary counseling with ONS if appropriate vs standard care;

dietary counseling only vs standard care). A P value of <0.05 was

deemed statistically significant for the overall effect. Heterogeneity

was determined by using the I2 statistic. For analyses with

heterogeneity ≥50%, we explored the study characteristics of

publications included in the analysis for an explanation.

RESULTS

Study selection

The search identified 2950 potential trials. After removing duplicates,

title screening, and abstract screening, 27 studies underwent full‐text

screening. We found eight additional articles through other sources

(bibliography and previous meta‐analysis7). We only included one16 of

three publications available in the previous meta‐analysis, as two

studies17,18 did not meet the inclusion criteria. Excluded manuscripts

after full‐text screening (list of excluded studies available from authors

on request) and the reasons for exclusion are provided in Figure 1.

Sixteen studies16,19–33 met the inclusion criteria of our review and

underwent data extraction. We also included data from the five post

hoc study publications34–38 by Neelemaat et al.,26 Scheutz et al.,27 and

Söderström et al.,30 as they contained outcome data relevant to this

meta‐analysis.28,32 The study characteristics are depicted in Table 1.

Characteristics of studies

Sample sizes range from 46 to 2028 (total = 4359 participants). The

majority of studies16,18–20,22–24,26,27,29–33 (14 of 16) focused on

geriatric participants, with one study each focusing specifically on

those with heart failure20 and pneumonia.33

Dietary counseling with compulsory ONS

Three studies16,26,30 were classified as “dietary counseling with

compulsory ONS” for the pooled analyses, including an intervention

group from Söderström et al.30 Adherence to ONS intake ranged

from 63% to 90% in these studies.

Dietary counseling with ONS if appropriate

Eight studies were identified.19,20,23,27,29–31,33 Söderström et al.30

had multiple intervention groups, and we aggregated the results of

the two intervention groups (dietary counseling with ONS and

dietary counseling only) into this category for pooling purposes. The

use of ONS among the intervention groups ranged from 24% to 48%

of the intervention populations.

Dietary counseling only

Five studies21,22,24,28,32 provided only dietary counseling as

intervention.

Control groups

Most of the studies did not provide or provided only minimal dietary

counseling to the control group. The exception was the study by Hyunh

et al.,25 in which one full dietary counseling session was provided. The

control groups in six studies received ONS before or during the

study,23,24,29–31,33 although most did not report the proportion of

participants who received ONS.23,24,26,27,29–31,33

Study design

Most of the studies used validated nutrition screening tools (Mini

Nutritional Assessment–Short Form [MNA‐SF], Nutritional Risk

Screening 2002 [NRS‐2002], and Malnutrition Universal Screening

Tool [MUST])16,19,21–23,27,31–33 or assessment tools (MNA, Patient‐

Generated Subjective Global Assessment [PG‐SGA], and

SGA).20,24,25,29,30 Vázquez‐Sánchez et al.32 and Sharan Kumar

et al.28 recruited patients with a malnutrition diagnosis, whereas

Neelemaat et al.26 used a combination of low BMI and weight loss as

an indicator for malnutrition.

Study duration ranged from a few days (in the hospital) to

6 months. Six studies16,19–21,23,30 did not meet a priori planned

sample‐size recruitment, although one study30 performed an

interim analysis and indicated no significant differences in the

primary outcome (mortality) between the study groups. Two

studies17,18 did not perform sample‐size and power calculation.

Finally, 11 studies16,19,20,22,24–28,30,31 analyzed the results based

on an intention‐to‐treat methodology.

The frequency of dietary counseling varied from one to three or

more sessions. Seven studies16,20,21,27,28,32,33 did not report the

frequencies of the follow‐up sessions. Additionally, Holyday et al.24

reported a mean of 43.0 ± 4.5 min per session, whereas Sharma

et al.29 reported that each follow‐up call lasted an average of 30min.

All studies used a face‐to‐face session for the first session.16,19–33

Four studies16,26,29,33 used telephone calls for follow‐up sessions.

Most dietary counseling was performed by dietitians or nutritionists,

with two studies by nurses22,32 and one by a physician.20

RoB across RCTs

Only 12.5% (2 of 16) of the RCTs had low RoB,27,30 56.3% (9 of 16)

were of some concern for RoB,16,19–21,23,24,26,33 and the remaining

31.2% (5 of 16) had high RoB.22,25,28,29,31,32 The RoB assessment of

the individual RCT with an overall summary is presented in the

Supporting Information.
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Funding of studies

Among the 14 studies16,20,22–33 that reported funding sources, three

studies16,24,25 received support from pharmaceutical or food companies.

Outcomes

In terms of reported nutrition and prognostic parameters, meta‐

analyses were performed for mortality (inpatient to 30 days and

up to 6 months), readmissions (6 months), complications, hospital

LOS, and QoL. We combined all three categories of studies as

“dietary counseling with and without ONS” and pooled the

results.

The meta‐analysis of the pooled effect sizes of studies with “low

RoB” and “some concerns” is presented for selected outcomes

(inpatient to 30‐day and up to 6‐month mortality, complications,

6‐month readmission, hospital LOS, and QoL) in Figures 2–4.

The forest plots for the remaining outcomes and funnel plots of

the pooled analysis are available in the Supporting Information. The

GRADE certainty of the evidence of these outcomes is summarized

in Table 2.

F IGURE 1 Preferred Reporting Items for Systematic Reviews and Meta‐Analyses flowchart. RCT, randomized controlled trial
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Mortality

Various mortality outcomes at different time points were measured in

the selected studies. Five studies reported inpatient to 30‐day

mortality,20,24,26,27,29 5 reported 3‐month mortality,19,29,31,33,37 2 re-

ported 4‐month mortality,16,31 12 reported 6‐month mortal-

ity,19–24,29,30,32–34,37 and 4 reported 1‐year mortality outcomes.20,29,30,37

We derived 3‐month and 6‐month mortality rates from Kaplan‐Meier

curves from Sharma et al.29 and Bonilla‐Paloma et al.20

In addition, we contacted Söderström et al.30 for the 6‐month

mortality figures and received a response. Figure 2A and B shows

the meta‐analysis of the pooled effect of selected studies for

inpatient to 30‐day mortality20,24,27,29,37 (RR = 1.24; 95% CI,

0.60–2.55; I2 = 45%; P = 0.56; GRADE: moderate certainty) and

up to 6‐month mortality16,19–21,23,24,29,30,33,34,37 (RR = 0.83; 95%

CI, 0.69–1.00; I2 = 16%; P = 0.06; GRADE: high certainty).

Complications

Only two studies reported complication outcomes during hospital-

ization.27,29 Figure 3A shows the meta‐analysis of the pooled effect

size for complications27,29 (RR = 0.85; 95% CI, 0.73–0.98; I2 = 0%;

P = 0.03; GRADE: high certainty).

Hospital LOS

Seven studies reported hospital LOS.21,22,24,26,27,29,33 Figure 3B shows

the meta‐analysis of the pooled effect size for LOS21,24,27,29,33,37

(mean difference: −0.75 days; 95% CI, −1.66 to 0.17; I2 = 70%; P =

0.11; GRADE: low certainty). Removing one study29 (in which the

mean LOS was calculated from median with IQR) reduced the

heterogeneity to 27% but made little difference to the mean

difference.

• High certainty: We are very confident that the true effect lies

close to that of the estimate of the effect.

• Moderate certainty: We are moderately confident in the effect

estimate: the true effect is likely to be close to the estimate of the

effect, but there is a possibility that it is substantially different.

• Low certainty: Our confidence in the effect estimate is limited:

the true effect may be substantially different from the estimate of

the effect.

• Very low certainty: We have very little confidence in the effect

estimate: the true effect is likely to be substantially different from

the estimate of effect.

Hospital readmissions

Among the studies19,20,22,24,27,29,33,34 that reported readmission rates,

only three studies20,22,33 showed reduced readmission rates. Figure 3CT
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F IGURE 2 Analysis of primary outcome: Inpatient to up to 30‐day and up to 6‐month mortality. (A) Inpatient to up to 30‐day mortality.
(B) Six‐month mortality. M‐H, Mantel‐Haenszel

F IGURE 3 Analysis of primary outcomes: Complications, length of stay, and hospital readmissions within 6 months. (A) Complications.
(B) Length of stay in hospital. (C) Hospital readmissions within 6 months. IV, Inverse variance; M‐H, Mantel‐Haenszel
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F IGURE 4 Analysis of primary outcome: Changes in generic quality‐of‐life indicators at the end of study. IV, Inverse variance; SF‐36,
36‐Item Short Form Survey; SMD, standard mean difference

TABLE 2 Summary of results and GRADE certainty of evidence: Dietary counseling with or without supplementation compared with
standard care for malnutrition or risk of malnutrition

Outcomes

Anticipated absolute effects* (95% CI)

Relative effect
(95% CI)

No. of participants
(studies)

Certainty of the
evidence (GRADE)

Risk with
standard care

Risk with dietary counseling
with or without
supplementation

Mortality inpatient to

30 days
(follow‐up: range,

1–30 days)

84 per 1000 104 per 1000

(50–214)
RR = 1.24

(0.60–2.55)
2649 (5 RCTs)

Mortality up to 6 months
(follow‐up: range, 4–6

months)

296 per 1000 246 per 1000
(204–296)

RR = 0.83
(0.69–1.00)

2649 (11 RCTs)

Complications 272 per 1000 232 per 1000
(199–267)

RR = 0.85
(0.73–0.98)

2176 (2 RCTs)

Hospital length of stay Mean =
10.3 days

MD = −0.75 days
(−1.66‐0.17)

— 2661 (6 RCTs)

Hospital readmission

(follow‐up: 6 months)

320 per 1000 266 per 1000

(211–330)
RR = 0.83

(0.66–1.03)
2552 (6 RCTs)

Quality of life from

baseline to after
intervention

— SMD = −0.21 SD

(−0.64‐0.23)
— 2533 (5 RCTs)

Notes: Patient or population: Malnutrition or at risk of malnutrition. Setting: Hospital to discharge. Intervention: Dietary counseling with or without
supplementation. Comparison: Standard care.

GRADE Working Group grades of evidence:
• High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
• Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different.
• Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

• Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Abbreviations: GRADE, Grading of Recommendations Assessment, Development, and Evaluation; MD, mean difference; RCT, randomized controlled trial;
RR, risk ratio; SMD, standardized mean difference.
aDowngraded because of serious inconsistency.
bDowngraded because of very serious inconsistency.
cDowngraded because of serious indirectness.

*The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% CI).
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shows the meta‐analysis of the pooled effect size of selected

studies19,20,24,29,33,34 for 6‐month readmissions (RR = 0.83; 95% CI,

0.66–1.03; I2 = 55%; P = 0.10; GRADE: low certainty). Removal of one

study20 with a specific heart failure population reduced the heteroge-

neity to 0% but did not affect the overall results.

QoL

Five studies16,19,22,27,30 and two post hoc studies34,38 used generic

assessment tools EQ‐5D,39 SF‐12,40 and SF‐36.41 One study28 used

the respiratory disease–specific Saint George Respiratory Question-

naire (SGRQ).42 Additionally, a few studies compared QoL differences

between intervention and control groups at different time points (eg,

at baseline and 6 months)19,22,27 without reporting the changes

between baseline and the end of the study period.

We pooled studies16,19,29,30,34 with QoL scores from generic

tools only and reported the SMD between baseline and the end of

the study (up to 6 months) (Figure 4). Pooled results (SMD: −0.21;

95% CI, −0.64 to 0.23; I2 = 91%; P = 0.35; GRADE: very low certainty)

showed high heterogeneity, and removal of any individual study did

not reduce it.

Nutrition, functional, and physical outcomes

A narrative synthesis was performed for nutrition status, weight,

BMI, intake, mid‐arm muscle circumference, and functional and

physical outcomes. Overall, dietary counseling with or without

ONS may result in slight improvements in nutrition status,

nutrition intake, and weight/BMI (GRADE: low certainty). How-

ever, the intervention may result in little or no difference to mid‐

arm circumference (GRADE: low certainty), and it remains

uncertain whether the intervention has an effect on functional

and physical outcomes (GRADE: very low certainty) (Supporting

Information).

Nutrition risk or status changes were reported by five

studies.22,23,25,29,33 Three studies22,23,33 reported statistically signifi-

cant (P < 0.05) improvements in nutrition status for the intervention

group. Hyunh et al.25 reported improved modified SGA scores,

whereas Sharma et al.29 reported improvement in PG‐SGA for both

groups but no differences between groups.

Four studies reported the change in oral/nutrition intake.19,23,28,33

Two studies19,28 reported higher protein intake, and one33 reported

more energy and protein intake in the intervention group. However,

one study reported no significant change in intake after 6 months.23

Ten studies reported results on weight and/or BMI

changes,16,19,21,22,25,26,28,29,31,32 of which eight studies17–19,22,25,26,29,31

showed a significant increase in weight and/or BMI in the intervention

group. There were no differences found for mid‐arm circumference

measurements.29,33

For functional and physical outcomes, only one study observed

greater improvement in handgrip strength for intervention.25

Two studies22,27 showed significantly higher Barthel scores for the

intervention group, whereas one23 showed no differences in change

from baseline between groups.

Subgroup analyses

Subgroup analyses for 6‐month mortality were performed for the

three groups on the basis of data available for pooling for

1. dietary counseling with compulsory ONS (RR = 0.87; 95% CI,

0.60–1.26; P = 0.46; I2 = 0%; GRADE: high certainty),

2. dietary counseling with ONS if appropriate (RR = 0.80; 95% CI,

0.60–1.06; P = 0.12; I2 = 32%; GRADE: high certainty), and

3. dietary counseling only (RR = 0.55; 95% CI, 0.17–1.86; P = 0.34;

I2 = 39%; GRADE: moderate certainty).

Separate meta‐analyses were also performed for 3‐month and

1‐year mortality, 30‐day and 90‐day readmission, and the QoL

indicator for EQ‐5D utility values. (Refer to the Supporting Informa-

tion for forest plots.)

DISCUSSION

This meta‐analysis found that dietary counseling with or without

ONS probably does not reduce mortality from inpatient to 30 days

(moderate‐certainty evidence), results in a slight reduction in

mortality up to 6 months (high‐certainty evidence), reduces compli-

cations (high‐certainty evidence), may result in a slight reduction of

readmission (low‐certainty evidence), but may not reduce LOS (low‐

certainty evidence). However, the effect remains very uncertain for

QoL (very low‐certainty evidence). From the narrative synthesis,

nutrition status, weight, BMI, and protein and energy intake may be

improved slightly, but the effect remains very uncertain for mid‐arm

muscle circumference and physical and functional outcomes (very

low‐certainty evidence).

Clinical outcomes

Although the analyses performed showed no reduction in mortality in

each subgroup, it does not necessarily indicate that dietary

counseling is an ineffective intervention. The overall pooled results

(dietary counseling with or without ONS) still showed high‐certainty

evidence for 6‐month mortality and complications. It is also

unsurprising that there was no association found between dietary

counseling and inpatient to 30‐day mortality, as such short‐term

outcomes are likely affected by other factors, such as disease severity

or timeliness of medical treatment.

We are unable to determine the effects of ONS when used in

tandem with dietary counseling, as the use and adherence to ONS

were not clearly reported in most studies. Recently, Kaegi‐Braun
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et al.43 did not find any conclusive benefits of the use of ONS‐only

intervention. Although ONS may be a part of a nutrition care plan,

the presence of a dietitian providing individualized dietary advice may

address the various causes of malnutrition more effectively. In a

pragmatic, real‐world scenario, not every patient will require or can

afford ONS. These patients may benefit from other, less costly

interventions, such as food fortification/modification or changes to

dietary intake.44,45 Future RCTs should determine ONS adherence

and report the actual proportion of patients receiving ONS.

Some studies provided interventions only during hospitalization,

which may be too short to influence positive outcomes.21,24,27 This

could be seen in the largest nutrition intervention trial by Scheutz

et al.,27 for which a subsequent post hoc 6‐month analysis34 of the

initial positive results showed no differences in mortality outcomes.

This is reiterated by Kaegi‐Braun et al.,43 who found that interven-

tions of >60 days were more effective in reducing mortality than

shorter ones. Similarly, the 2021 Cochrane review reported that

positive results for the first 3 months were attenuated at later time

points.8 Hence, regardless of the type of nutrition intervention,

longer interventions are necessary for any beneficial outcomes.

The length of intervention could explain why there was a low

certainty of evidence for the impact of dietary counseling on hospital

readmissions. Additionally, readmission reasons were either unspecified

or inconsistently reported in the studies included in our review. Future

studies should also include hospital LOS in readmissions to determine

whether dietary counseling has any effect on subsequent LOS.

QoL outcomes

There was a very low certainty of evidence for the effects of dietary

counseling for QoL, consistent with the Cochrane review.8 We postulate

that the high heterogeneity in our results may be due to the differences

in the QoL assessment tools used, country specificity, and timing of the

measurement. Additionally, whereas generic questionnaires provide an

assessment of an individual's overall health, they may be unsuitable to

address QoL indicators related to enteral nutrition and ONS use.46

Patients in the acute settings also tend to have other disease states in

addition to malnutrition, and dietary counseling is only one of the many

interventions that affect clinical outcomes.

Nutrition, physical, and functional outcomes

Consistent with the results from Baldwin and Weekes and the

subsequent updated Cochrane review,7,8 improvements in weight

and nutrition status may not translate to noticeable improvements in

clinical outcomes. Being underweight or having a low BMI leads to

poorer outcomes,47 but whether an improvement in anthropometri-

cal outcomes translates into other clinical benefits remains uncertain.

In comparison with outcomes such as mortality, complications, and

readmissions, improvements in weight and anthropometrical mea-

surements may not be as critically important.

Strengths and limitations

Although the Cochrane review is the most comprehensive on the

effectiveness of dietary advice,8 the studies included were from a

wide range of healthcare settings. For example, the inclusion of

studies in the critical care settings and studies that only provided

instructions on consuming ONS may have affected the outcomes and

may not be an accurate representation of the provision of dietary

advice or counseling. Similarly, for Kaegi‐Braun et al.,43 we disagree

with their classification of the studies using multifactorial dietitian‐

based interventions, as some were not considered a dietitian‐based

intervention48,49; and a protein‐supplemented meal service was

included as an ONS‐only intervention.50

The results from our meta‐analysis complement the findings

from the Cochrane review,8 Gomes et al.,6 and Kaegi‐Braun et al.43

First, some of the studies identified as eligible for inclusion in the

Cochrane review but not assessed owing to time constraints were

included in our meta‐analysis. This included two of the largest RCTs

on hospitalized populations by Scheutz et al.34 and Söderström

et al.30 and their post hoc study results.34,38 Second, the intervention

we considered in our meta‐analysis is a form of individualized

nutrition support and provides evidence on the effect of dietary

counseling intervention in hospital settings, which the other meta‐

analyses6,43 did not explore.

A limitation of this review was that only 12.5% of publications (2

of 16) were assessed as low RoB. This contradicts the finding by

Gomes et al.6 that studies published after April 2014 were of higher

quality and lower RoB. Future RCTs should improve on their

methodology and/or reporting. We have used the new RoB 2, which

addressed limitations identified in the original RoB tool and

incorporated improvements that aim to increase the reliability of

assessments.11 We only pooled studies of low RoB or with some

concerns for meta‐analysis. A strength of the study is the use of

GRADE, which allows a clear and pragmatic interpretation of the

strength of recommendations for clinicians.51

The main reason the certainty of evidence was downgraded was

inconsistency, which may be due to the diversity of the study

populations. Some control groups in other studies might also have

received interventions inadvertently, including ONS and education,

owing to the study designs.23,24,26,29,31,33 However, it may be

unrealistic to recruit a pure control group without prior ONS intake

or nutrition knowledge in this modern age.

Information on the type, content, and frequency of the dietary

counseling provided, along with details of the experience of clinicians

involved in the studies, was inadequately reported. Despite the

advance in technology, it appears that resources for dietary

counseling have not advanced at the same pace in most of the

studies. Face‐to‐face visits and phone calls for follow‐up were

the preferred counseling method. Telehealth can be a cost‐effective

alternative and complement the traditional practice of face‐to‐face

dietary counseling. It will also allow clinicians to increase the

frequency and intensity of dietary counseling, which may be a crucial

factor in optimizing clinical outcomes.52,53
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CONCLUSION

This systematic review and meta‐analysis found evidence that

dietary counseling with or without ONS probably does not reduce

mortality from inpatient to 30 days, results in a slight reduction in

mortality up to 6 months and in 6‐month readmissions, and

reduces complications but may not reduce LOS when compared

with standard care. However, the effect remains very uncertain for

QoL. The results were limited by the availability of high‐quality

studies. Future studies will need to standardize counseling/

education methods and frequency/length of intervention as well

as report details of education and the use of and adherence of

supplements, as these are important factors in determining the

effectiveness of dietary counseling.
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