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Background: It remains unclear whether nutritional support can reduce the mortality and infection rate of
patients with traumatic brain injury (TBI), improve their gastrointestinal function, and shorten the length of
stay in the intensive care unit (ICU). The purpose of this study is to evaluate the effect of nutritional support
on the clinical outcome of TBI patients.

Methods: A computer search was conducted of the PubMed, Cochrane Library, Embase, Wanfang, and
China National Knowledge Infrastructure (CNKI) databases for randomized controlled trials investigating
the impact of nutritional support on the clinical outcomes of patients with TBI. The search included the
period from the establishment of the database to July 2021. Two researchers independently screened the
literature, extracted the data, and evaluated the risk of bias in the included studies. RevMan 5.3 statistical
software (Cochrane Collaboration) was used to analyze the effect size, and a funnel plot was used to detect
publication bias.

Results: Scven articles reporting on 260 patients receiving nutritional support therapy compared with
252 standard nutrition control patients were included in the study. Meta-analysis showed that there was no
significant difference in mortality between the nutritional support and standard nutrition treatments (RR
=0.74; 95% CI: 0.34-1.60; P=0.44). However, there were significant differences in total serum protein levels
(MD =2.23; 95% CI: 1.38-3.07; P<0.00001), total infection rates (RR =0.54; 95% CI: 0.41-0.71; P<0.0001),
lung infection rates (RR =0.60; 95% CI: 0.45-0.81; P=0.0006), length of stay in ICU (MD =-5.65; 95% CI:
-6.18 to -5.13; P<0.00001) and Glasgow Coma Scale scores (MD =2.77; 95% CI: 1.75-3.78; P<0.00001).
Discussion: Nutritional support effectively shortens the hospital stay of patients, reduces the infection
rate of patients, and has a positive effect on promoting rehabilitation for patients with TBI. However, high-
quality, large-sample, multi-center randomized controlled trials are needed to further study the specific

implementation standards of nutritional support.
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Introduction

Traumatic brain injury (T'BI) is damage to the brain tissue
caused by direct or indirect violence to the head. The
Glasgow Coma Scale (GCS) defines severe TBI as a coma
lasting more than 6 hours after injury. TBI is a common
presentation in neurosurgery (1-3) and accounts for 13-21%
of all craniocerebral injuries. It is a complex and changeable
life-threatening condition with a high fatality rate and poor
prognosis that imposes a heavy burden on the patient’s
family and society (1,4). Patients with TBI experience
varying degrees of coma, cannot eat spontaneously, their
body functions are affected by trauma and display clear
signs of systemic metabolic stress. Traumatic brain injury
frequently results in nutritional and metabolic disorders
as the body’s original nutritional reserves are consumed in
large quantities, resulting in patients suffering from varying
degrees of malnutrition soon after admission (1,5).

Parenteral nutrition (PN) and enteral nutrition (EN)
are commonly used to maintain the nutritional status of
patients with TBI. PN supplies nutrition to the patient via
an intravenous route, whereas EN provides the necessary
nutrients for metabolism through the gastrointestinal tract
(6,7). Active and reasonable nutritional support can improve
overall treatment and prognosis. Given the complications
associated with PN and gastrointestinal stress dysfunction,
EN—especially early EN—has received increasing attention
and has become the first choice for surgical nutritional
support (5).

In March 2017, “Early enteral nutrition in critically ill
patients: ESICM clinical practice guidelines” was published
by the European Society of Intensive Care Medicine
(ESICM) (5). The guidelines recommend that critically
ill patients should be started on enteral nutrition within
24 hours of being admitted to the ICU. Therefore, the
implementation of enteral nutrition during this time is
defined as early enteral nutrition. Beyond 24 hours, it is
regarded as late enteral nutrition. Early enteral nutrition is
an important way to correct systemic metabolic disorders
in TBI patients, improve immunity, and improve clinical
outcomes (8,9). However, 50-80% of TBI patients cannot
tolerate enteral nutrition in the first 2 weeks after injury,
need parenteral nutrition. Gastrointestinal dysfunction
such as abdominal distension, diarrhea, and gastric
retention may occur (8,10). Implementing nutritional
support can effectively improve the gastrointestinal flora,
thereby protecting the gastrointestinal mucosal barrier and
improving the body’s immunity (11,12).
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The term “nutritional support” refers to the addition
of supplementary nutrients to the standard nutritional
support given to patients to enable them to achieve a higher
level of comprehensive and valuable nutrition. However,
whether early enteral nutrition combined with nutritional
support can reduce fatality, infection, and gastrointestinal
complication rates or improve immunity in TBI patients
remains inconclusive. Additionally, previous studies have
been limited by insufficient sample sizes and low statistical
power, resulting in conflicting results. To this end, the
present study used a meta-analysis to merge the results
from existing studies to objectively evaluate the effect of
nutritional support combined with early enteral nutrition on
‘TBI patients so as to provide an evidence-based foundation
for clinical practice in this field. We present the following
article in accordance with the PRISMA reporting checklist
(available at https://dx.doi.org/10.21037/apm-21-3071).

Methods
Search strategy

A computer search of the PubMed, Cochrane Library,
Embase, Wanfang, and China National Knowledge
Infrastructure (CNKI) databases located studies focused
on enteral/parenteral nutrition, as well as guidelines and
unpublished related literature. The search encompassed
the period from the establishment of the databases to
July 2021 and also included relevant manual literature
searches. The search terms and strategy were as follows:
#1 “Craniocerebral Injury”, #2 “Traumatic Brain Injury”,
#3 “Enhanced Nutrition”, #4 “Nutrition Support”, #5
“Probiotics”, #6 “Glutamine”, #7 “Randomized Controlled
Trials”, #8 “Arginine”, and #9 “Ly Acid”. We also combined
#1 and #2 AND (#3 OR #4 OR #5 OR #6 OR #7 OR #8
OR #9).

Inclusion criteria

To be included in the meta-analysis, studies were required
to meet the following criteria: (I) the study design was a
prospective randomized controlled trial (RCT); (II) the
included participants were diagnosed with TBI; (III) the
trial included at least one study group and a control group
and provided measurable outcome indicators, such as
nutritional indicators (e.g., total serum protein), outcome
indicators (e.g., fatality rate), adverse reaction indicators
(e.g., lung infection rate, total infection rate), Glasgow
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Coma Scale (GCS) scores, and length of stay in hospital.
The most recent published articles were selected in
instances where research data was duplicated.

Exclusion criteria

Studies were excluded according to the following criteria:
(I) duplicate articles or those with insufficient data or of low
quality; (I) studies that did not report on the observation
indicators required for this study; (III) studies in which
valid data could not be obtained or those which were expert
opinions, summaries, or case reports; (IV) the research
method was a non-randomized control (non-RCT); (V)
studies that included patients with non-TBI or traumatic
craniocerebral injury combined with gastrointestinal or
abdominal injury.

Literature screening and data extraction

Two researchers independently screened the literature
according to the inclusion and exclusion criteria and
extracted the relevant information with a pre-designed data
extraction table, including (I) basic characteristics of the
study, including the name of the first author, publication
year, country, and sample size; (II) characteristics of
the research subjects and average GCS scores; (III)
intervention-related information, including nutritional
support type, nutrition method, nutrition start time,
feeding route, feeding method, and duration of nutrition
support; (IV) outcome indicators, including total protein
levels, fatality rates, total infection rates, and lung infection
rates. Researchers cross-checked the extracted information
individually, and, if there were differences of opinion, they
were resolved through discussion or consultation with a
third party. If the information in the study was incomplete,
the authors were contacted to obtain the relevant
information; if the relevant data was not available, the
article was excluded.

Quality assessment

A quality evaluation of the included studies was conducted
using Cochrane’s risk-of-bias assessment tool. The specific
evaluation items were as follows: (I) whether the random
allocation plan was correct; (II) whether the allocation was
concealed; (IIT) whether blinding was used for the research
subjects and researchers; (IV) whether blinding was used for
the evaluation of the results; (V) whether the outcome data
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were complete; (VI) whether there was selective reporting
of the outcome; (VII) any other biases reported. Each
included study was evaluated according to the above seven

”»” «

items, and an evaluation was made of “low risk,” “unclear,”
and “high risk.” A “low risk” assessment indicated a low
risk of bias; an “unclear” assessment indicated there was
insufficient relevant information to judge the level of risk
or the bias was unclear, leading to a moderate risk of bias; a
“high risk” assessment indicated a higher risk of bias. This
work was independently evaluated by two researchers who
had received statistical and related professional training and
could independently complete quality evaluations. In the
event of a disagreement over the evaluation conclusions, a

third party was consulted for discussion and resolution.

Statistical analysis

The Revman 5.3 statistical software (Cochrane
Collaboration) was used to merge the effect sizes.
Categorical variables were analyzed using relative risk
(RR). Continuous data were analyzed using the mean
difference (MD) or standardized mean difference (SMD),
and the 95% confidence interval (CI) of each effect size was
calculated. The I’ test was used to test the heterogeneity
between studies, and a sensitivity analysis was carried out
according to the Cochrane systematic review method. If the
heterogeneity between studies was small (P>0.1, I’<50%),
a fixed-effects model was used to combine the effect sizes;
when apparent heterogeneity was observed (P<0.1, I’>50%),
a random-effects model was used to merge the effect size. A
subgroup analysis was performed on the outcome indicators
of the study. When five or more studies were available, a
funnel plot was used to assess publication bias.

Results
Search results and study characteristics

According to the search strategy, a total of 906 related
articles were retrieved, including 425 in the PubMed
database, 304 in the Embase database, 43 in the Cochrane
Library, 72 in the Wanfang database, and 62 in the CNKI
database. After 266 duplicate articles were deleted, 640
articles for retrieval. Preliminary screening was conducted
by reading the article abstracts, followed by a full-text
reading of the 73 articles remaining after the initial
screening. Finally, seven papers were included in this study,
as shown in Figure 1.
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The seven included articles reported on 512 subjects
in total and were published between 2011 and 2019. Four
papers were in Chinese and three in English. The sample
size included in a single study ranged from 36-114 cases.
The basic characteristics of the studies are shown in Table 1.

Meta-analysis results

Total serum protein

A total of two studies (3,9) reported the effect of nutritional
support intervention on the total protein level of patients
with TBI. The results of the heterogeneity analysis
indicated apparent homogeneity (I'=0%, P=0.69), so a
fixed-effects model was used for the analysis. The combined
effect size of the fixed effects model was MD =2.23,95% CI
(1.38-3.07), P<0.00001. The results showed that the total
serum protein level of patients in the nutritional support
group was significantly higher than that of the standard
nutrition group, as shown in Figure 2.

Case fatality rate

A total of four articles (7,13,14,16) reported the related
outcomes of nutritional support on the mortality of patients
with TBI. The results of the heterogeneity test (I’=53%;
P=0.09) indicated the presence of heterogeneity. The
combined effect size of the random-effects model was
RR =0.74, 95% CI (0.34-1.60), P=0.44, suggesting that,
compared with standard nutrition, nutritional support did
not significantly reduce the mortality of patients with TBI,
as shown in Figure 3.

Total infection rate

Five articles (7,9,14-16) reported the occurrence of total
infections in patients with TBI after nutritional support
intervention. The analysis indicated '=0%, P=0.73, and the
combined analysis using a fixed-effects model showed that
the total infection rate of the nutritional support group was
lower than that of the standard nutrition group, RR =0.54,
95% CI (0.41-0.71), and the difference was statistically
significant (P<0.0001), as shown in Figure 4.

Lung infection rate

Four articles (7,13,14,16) reported the occurrence of lung
infections in patients with TBI after nutritional support
intervention. The analysis indicated I’'=0%, P=0.99, and
the comprehensive analysis results of the fixed effects
model showed that the lung infection rate of the nutritional
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support group was lower than that of the standard nutrition
group, RR =0.60, 95% CI (0.45-0.81), and the difference
was statistically significant (P=0.0006), as shown in Figure 5.

ICU hospital stay

A total of four studies (7,13,14,16) reported the impact
of nutritional support intervention on the length of ICU
stay in patients with TBIL The results of the heterogeneity
analysis showed apparent homogeneity (I’=0%, P=0.41), so
a fixed-effects model was used for the combined analysis.
The combined effect size of the fixed effects model was
MD =-5.65, 95% CI (-6.18 to -5.13), P<0.00001. The
results showed that the length of ICU stay for patients in
the nutritional support group was shorter than that of the
standard nutrition group, and the difference was statistically
significant, as shown in Figure 6.

GCS score

A total of three studies (7,13,16) reported the effect of
nutritional support intervention on the 15-day GCS score
of patients with traumatic head injury. The result of the
heterogeneity analysis indicated apparent heterogeneity
(I’'=73%; P=0.02), so a random-effects model was used
for the comparisons. The combined effect size of the
random-effects model was MD =2.77, 95% CI (1.75-3.78),
P<0.00001. The results showed that the 15-day GCS score
of patients in the nutritional support group was better than
that of the standard nutrition group, and the difference was
statistically significant, as shown in Figure 7.

Publication bias

Five articles reported on the total infection rate of patients
with TBI, so a funnel plot was used to check the publication
bias of the complete infection rate data. Visual inspection
of the funnel plot showed asymmetry, indicating the
possibility of publication bias in the total infection rate data
(Figure 8). Publication bias analyses could not be performed
on the reporting of total serum protein, mortality,
pulmonary infection rate, ICU length of stay, or GCS
scores as there were less than five studies that reported
these indicators, which is below the publication bias
requirements.

Risk of bias

All articles displayed a low risk of bias in random sequence
generation. Six studies had a low risk of bias for allocation
concealment (3,9,13-16). The risk of bias in the blinding
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Table 1 Basic characteristics of the study articles

Author Country Year Journal Intensive (n) Control (n)

Rai et al. (3) Malaysia 2017 BMC Anesthesiology 18 18

Wan et al. (13) China 2020 Clinical Research Report 38 38

Tan et al. (14) China 2011 Critical Care 26 26

Yang et al. (15) China 2017 Chin J Microecol 43 43

Lietal (9) China 2018 Chin J Nosocomiol 61 53

Xiong et al. (16) China 2013 J Third Mil Med Univ 17 21

Chen et al. (7) China 2015 Chin J Nosocomiol 57 53

Study or Subarou

Liz2018
Rai 2017

Total (95% CI)

Intensive nutrition

Mean SD _Total Mean SD

4036 288 61 38.16 208

65.89 9.875 18 62.5 7778
79

Normal enteral nutrition

Heterogeneity: Chi*=0.16, df=1 (P = 0.69); F=0%

Testfor overall effect: Z=5.18 (P = 0.00001)

Mean Difference

Mean Difference

Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
53 97.9%  2.20[1.35, 3.05] ||
18 21% 3.38[2.42 920 B
71 100.0% 2.23[1.38,3.07] L 4
0 -5 0 5 10

MNormal enteral nutrition  Intensive nutrition

Figure 2 Forest plot of total serum protein. Comparison of total serum protein between the nutritional support group and the normal

enteral group. Statistical method: inverse variance of fixed effects model [mean difference (MD) and 95% confidence interval (CI)].

Intensive nutrition  Normal enteral nutrition Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% Cl
Chen 2015 g a7 19 53 333% 0.391[0.19,0.82] —
Tan 2011 3 26 ] 26 19.9% 0.60[0.16, 2.26] -1
WWan 2020 5 38 7 38 252% 0.71 [0.25, 2.08] L
Hiong 2013 G 17 3 21 2116% 2.471[0.72, 8.45] T
Total (95% CI) 138 138 100.0% 0.74 [0.34, 1.60] -
Total events 22 34

it 2 — . g - - R - } J } 1
Heterogeneity: Tau®= 0.32; Chi®=6.39, df= 3 (P = 0.09); F= 53% ID.EI‘I U!1 1'0 1UEI‘

Test for overall effect: Z=0.77 (P = 0.44)

Intensive nutrition

Mormal enteral nutrition

Figure 3 Forest plot of one-month case fatality rate. Comparison of one-month case fatality rate between the nutritional support group

and the normal enteral group. Statistical method: Mantel-Haenszel of the random effects model [relative risk (RR) and 95% confidence

interval (CI)].

Study or Subgroup

Chen 2015
Li2018
Tan 2011
Kiong 2013
Yang 2017

Total (95% CI)
Total events

Intensive nutrition  Normal enteral nutrition Risk Ratio Risk Ratio
Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

18 57 25 53 284%  0.67[0.42 1.08] —&
9 61 18 53 211%  0.43[0.21,0.88] —
9 26 15 26 16.4%  0.60[0.32,1.12] —
8 17 17 21 166%  0.58(0.34,1.00] —
6 43 16 43 17.5%  0.38[0.18,0.87] e —

204 196 100.0%  0.54 [0.41,0.71] <
il a1
Heterogeneity: Chi®= 2.03, df= 4 (P= 0.73); F= 0% n ” 0’1 1=0 100*

Testfor averall effect: Z= 4.36 (P = 0.0001)

Intensive nutrition  Normal enteral nutrition

Figure 4 Forest plot of total infection rate. Comparison of total infection rate between the nutritional support group and the

normal enteral group. Statistical method: Mantel-Haenszel of the fixed effects model [relative risk (RR) and 95% confidence

interval (CI)].
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Intensive nutrition  Normal enteral nutrition Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% CI M-H. Fixed. 95% CI
Chen 2015 11 57 16 53 237% 0.64 [0.33,1.29] —
Tan 2011 7 26 13 26 18.5% 0.54 [0.26,1.13] T
Wan 2020 17 38 28 38 38.9%  0.61[0.41,081] ——
Hiong 2013 7 17 14 21 17.9% 0.62[0.32,1.19] -7
Total (95% CI) 138 138 100.0% 0.60 [0.45, 0.81] <
Total events 42 71
Heterogeneity: Chi®= 0.13, df= 3 (P = 0.99), F= 0% :u o1 0=1 1:0 100’

Testfor overall effect: Z= 3.44 (P = 0.0006)

Intensive nutrition  MNormal enteral nutrition

Figure 5 Forest plot of lung infection rate. Comparison of lung infection rate between the nutritional support group and the

normal enteral group. Statistical method: Mantel-Haenszel of the fixed effects model [relative risk (RR) and 95% confidence

interval (CI)].
Intensive nutrition
Study or Subgrou Mean SD_ Total
Chen 2015 64 0495 57
Tan 2011 6.8 3.8 26
YWan 2020 10032 &3 38
Hiong 2013 638 568 17
Total (95% CI) 138

Normal enteral nutrition

Mean Difference

Mean Difference

Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1217 1.82 83 MT% -577[6.32,-527]
107 7.3 26 2.8% -390[-7.06,-0.74]
14.24 6.79 38 37% -3892[666,-1.18]
122 6.43 21 1.9% -5.82[9.67,-1.97]
138 100.0% -5.65[-6.18, -5.13]

Heterogeneity: Chi*=2.90, df=3 (P=0.41); F= 0%

Testfor overall effect: Z=21.08 (P = 0.00001)

1 ! !
T T T

10 5 0 5 10

Intensive nutrition Mormal enteral nutrition

Figure 6 Forest plot of ICU hospital stay. Comparison of ICU hospital stay between the nutritional support group and the

normal enteral group. Statistical method: inverse variance of the fixed effects model [mean difference (MD) and 95% confidence

interval (CI)].

Intensive nutrition Normal enteral nutrition

Study or Subgroup Mean SD__Total Mean SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% Cl
| |

Mean Difference

Chen 2015 1243 197 a7 918 063 53 432% 3.25[2.71,3.79)

Wan 2020 121 202 a8 1016 1.42 38 38.0% 1.941.15,2.73] =
Hiong 2013 124 3I# 17 9.08 0.61 21 18.9% 3.32[1.49,5.119] —-
Total (95% CI) 112 112 100.0% 2.77[1.75,3.78] *

Heterogeneity: Tau®= 0.54; Chi*=7.53, df= 2 (P=0.02); F=73%
Testfor overall effect: Z=5.35 (P = 0.00001)

.20 -10 0 10 20
Maormal enteral nutrition  Intensive nutrition

Figure 7 Forest plot of 15-day GCS score. Comparison of 15-day GCS score between the nutritional support group and the

normal enteral group. Statistical method: inverse variance of the random effects model [mean difference (MD) and 95% confidence

interval (CI)].

of participants and researchers was low in four studies
(3,7,9,14) but high in three studies (13,15,16). Five articles
had a low risk of bias in the assessment of the blinded
results (7,9,13,14,16), whereas two studies had a high risk of
bias (3,15). All articles had a low risk of bias for incomplete
outcome data, selective reporting domains, or other biases.

Discussion

The metabolism and decomposition rates in the body
of a patient with TBI are 1.4 times faster than those of a

© Annals of Palliative Medicine. All rights reserved.

normal person (10,12). The body’s systemic metabolism
is disrupted, the body’s energy consumption increases,
protein decomposition accelerates, and the patient develops
traumatic hypoproteinemia, which escalates the process
of brain damage and increases the mortality rate (17).
Therefore, timely and effective nutritional support is
particularly important. Consciousness disorder caused by
traumatic head injury makes it difficult for patients to eat,
which can cause gastrointestinal and digestive dysfunction
that leads to insufficient nutrient intake, thus hindering the
body’s ability to recover. Early enteral nutrition support for
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Figure 8 Total infection rate funnel plot. RR, relative risk; SE,

standard error of the mean.

patients with TBI can improve immunity, promote wound
healing, and the recovery of nerve function (5,6). Intensified
nutritional supplementation can be used to provide adequate
dietary needs for patients with TBI. The use of nutritional
support combined with early enteral nutrition in treating
patients with TBI can effectively improve the nutritional
status of the body after surgery, enhance nutritional support,
and have a significant effect on the recovery of the patient’s
condition (2,17,18).

Nutritional therapy is an integral part of the clinical
treatment of patients with TBI and can promote
postoperative recovery and reduce the occurrence of related
complications (19,20). In enteral/parenteral nutrition,
adding glutamine, alanyl-glutamyl, probiotics, growth
hormone, and other fortified nutritional preparations has a
significant protective effect on the intestinal mucosal barrier
function after stress (21-23), enteral nutrition provides
nutrients through a nasogastric tube, and parenteral
nutrition is injected intravenously. Fortified nutritional
preparations provide energy for the intestinal mucosa and
not only maintain its barrier function but also prevent
intestinal toxins from entering the bloodstream and causing
bacterial translocation (5,8). The condition of patients with
TBI is more serious. Nutritional supplements can correct
nutritional and metabolic disorders, protect intestinal
mucosal function, improve body immunity, promote patient
recovery, and reduce postoperative complications (20,21).

Our meta-analysis results showed that the infection
rate of the nutritional support group was significantly
lower than that of the standard nutrition group, and the
difference was statistically significant regardless of the total
infection rate or the lung infection rate. The nutritional
support treatment group also demonstrated an increased
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total serum protein level, a shortened ICU stay, and better
GCS scores than the standard nutrition group. Traumatic
craniocerebral injury is caused by direct or indirect violence
to the head, often resulting in extensive skull fractures
and brainstem injuries. The treatment of TBI is also
one of the most challenging problems for neurosurgery
and has a high mortality and disability rate. Intensified
enteral nutrition can effectively improve the immune
function of patients with TBI, thereby reducing the
infection rate and promoting recovery. Cooperating with
scientific and reasonable nursing plans is also an essential
means of ensuring the smooth implementation of enteral
nutrition (18,22,24).

In this study, only Chinese and English-language
articles were searched. Inevitably, this strategy resulted in
an incomplete article collection, which may have created a
reduced quality and weaker trends in the research results.
A total of seven articles and 512 study subjects were
included in this meta-analysis. Because the sample size in
the included studies was relatively small, and the articles
included in this study were heterogeneous in sample and
methodology, the specifics of the nutritional plan could not
be studied. In addition, because positive results are easier to
publish than negative results there is always some inherent
publication bias, which may affect the authenticity, validity,
and safety of any conclusions.

Conclusions

In summary, the effective implementation of nutritional
support was shown to increase the total serum protein
levels of patients with TBI, reduce the risk of infection,
shorten the length of ICU stay, and optimize GCS scores.
Although nutritional support does not significantly
improve the mortality of patients, it can effectively
enhance their nutritional function and immune system. It
is recommended for clinical promotion and application.
However, due to the limitations of the current research,
we recommend that high-quality, large-sample, and
multi-center RCTs are conducted in the future to
standardize the methods, content, time, and evaluation
indicators of nursing implementation of nutritional
support to further improve the strength and validity of
the current evidence.
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