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Abstract

Purpose With the improvement of people’s life expectancy, the incidence of stroke is high in the world. Post-stroke Dys-
phagia seriously affects people’s quality of life, among which malnutrition and pulmonary infection are the most common
complications of post-stroke Dysphagia. At this point, it is very important to choose the right enteral and parenteral feeding
mode. Current nutrition methods commonly used in patients with dysphagia after stroke include Intermittent oral to esopha-
geal tube feeding (IOE), Nasogastric tube (NG), Nasal Jejunal feeding tubes (NJ), Percutaneous endoscopic gastrostomy
(PEG).The purpose of this meta-analysis was to study the prognosis of patients with dysphagia after stroke who chose dif-
ferent nutritional methods.

Methods We conducted a systematic review and meta-analysis of randomized controlled trials (RCTS) to examine the effects
of different nutritional modalities on outcomes in patients with post-stroke dysphagia. We searched the Cochrane Library,
PubMed, Medline, China National Knowledge Infrastructure (CNKI), Wanfang, and the VIP database. The search period
is from the library's establishment to December 31, 2021.At least 2 reviewers independently assessed eligibility criteria,
extracted data, and assessed the risk of bias. Standardized mean difference (SMD), relative risk (RR), and odds ratio (OR)
were calculated using a random-effects model.

Results Fourteen studies were identified across six databases that met the inclusion criteria, The results of meta-analysis
showed that Intermittent oral to esophageal tube feeding (IOE) could improve the nutritional levels of patients better than
nasogastric tube (NG) (MD 1.95, 95%CI 1.22-2.67, P <0.00001, = 0%), and reduced the incidence of aspiration pneumonia
(RR 0.39, 95%CI 0.23-0.66, P=0.0004, I>=0%), improved swallowing function (OR 3.92, 95%CI 2.15-7.14, P <0.00001,
1>=0%). Although Percutaneous endoscopic gastrostomy (PEG) can improve the nutrition of patients in the short term, the
long-term prognosis remains to be discussed. In addition, the Nasal Jejunal feeding tubes (NJ) significantly reduced the
incidence of post-stroke pneumonia compared with NG (RR 0.51, 95%CI 0.29-0.92, P=0.03, 2= 0%).

Conclusions According to the results of meta-analysis, IOE can better improve the nutritional level of patients and reduce the
incidence of complications. However, due to the lack of popularity and small target clients, patients who do not accept IOE
enteral feeding for various reasons and choose nasal feeding can consider using NJ as a long-term enteral feeding method,
and guard against adverse events when performing supplementary nutrition.

Keywords Stroke - Dysphagia - Nutritional mode - Intermittent oral to esophageal tube feeding - Nasal feeding tube -
Percutaneous endoscopic gastrostomy

1 Background

Stroke is common in the world [1], about 2 million peo-
ple in China suffer from stroke each year, and 70-80% of
them are left with significant disabilities that prevent them
from living a normal life [2].Acute stroke patients often
have severe impairment of consciousness and swallowing.
Department of Rehabilitation Medicine, The First Dysphagia occurs in 51-73% of stroke patients [3, 4].It can
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to malnutrition, infection disease, concurrent infection and
other aggravating conditions, delaying the recovery of neu-
rological function® It has been reported that the incidence
of nutritional disorders in stroke is about 15%, and the inci-
dence of nutritional disorders rises to 30% one week after
stroke, affecting the prognosis of patients [6, 7].One US
forecast predicts stroke-related medical costs will exceed
$183 billion a year by 2030 [8], malnutrition can further
worsen the health status of stroke patients, increase the cost
of treatment, and prolong the length of hospital stay [9].The
mortality rate of dysphagia patients after cerebral infarction
was 29-37%, among which, the mortality rate of cerebral
infarction patients caused by pulmonary infection was about
10%, and aspiration pneumonia was the main cause of death,
accounting for 1/3 of all pneumonia deaths in the elderly
[10].

Deglutition can be divided into 4 stages, respectively
for preparation period, oral period, pharyngeal period and
esophageal period, any stage of disease can lead to degluti-
tion difficulties. Initiation of swallowing is a voluntary activ-
ity and requires the integrity of sensorimotor areas of the
cerebral cortex [11].The nerve controlling the swallowing
process mainly includes three parts: ® the higher cortex is
responsible for initiating and regulating autonomous swal-
lowing; @ reflex coordination of the brain stem deglutition
center; ® Afferent and efferent nerves. The cortical activity
associated with swallowing is multidimensional, involving
brain regions that process motor, sensory, and attention/
emotion tasks [11]. At present, the deglutition cortex cent-
ers mainly on the central gyrus, premotor cortex, anterior
cingulate gyrus and anterior insula, among which insula,
motor area/premotor area control oral voluntary movement
and oral deglutition muscle group activity, while posterior
inferior frontal gyrus controls tongue and oral movement
[12]. In the study of the correlation between the site of cer-
ebrovascular injury and the stages of dysphagia, it is sug-
gested that anterior circulation vessel occlusion is related to
oropharyngeal dysphagia, while posterior circulation vessel
occlusion and white matter lesions are related to pharyngeal
dysphagia [13].

Dysphagia is often manifested as choking on drinking
water, difficulty in eating and complications such as aspira-
tion pneumonia, dehydration and malnutrition, and even be
life threatening in serious cases [14]. The choice of feeding
mode has an important influence on the progress of patients'
disease. Feeding mode can be divided into enteral nutrition
and parenteral nutrition. Parenteral nutrition is to provide
patients with nutrients including amino acids, fats, carbo-
hydrates, vitamins and minerals via vein. Enteral nutrition
refers specifically to the administration of enteral nutrition
agents through the digestive tract (including oral and tube
feeding) [15].Common enteral nutrition methods include
nasogastric tube feeding, oral to esophageal tube feeding

and gastrostomy. Two systematic reviews on the treatment
of stroke with dysphagia were reported several years ago
[16, 17]. However, the complications of different nutritional
modes and the later recovery of patients’ swallowing func-
tion have not been described in a unified manner, and the
study scope is narrow. In order to comprehensively evaluate
the impact of different feeding techniques on the progno-
sis of stroke patients with dysphagia, a meta-analysis was
conducted.

2 Materials and Methods

This systematic review was conducted based on the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement. All analyses were based
on previous published studies, thus no ethical approval and
patient consent are required. The review protocol was pro-
spectively developed and registered on the INPLASY web-
site (https://inplasy.com). The DOI number is https://doi.org/
10.37766/inplasy2022.2.0014.

2.1 Data Sources and Search Strategy

We searched the Cochrane Library, PubMed, Medline, China
National Knowledge Infrastructure (CNKI), Wanfang, and
the VIP database. The search period is from the library’s
establishment to December 31, 2021.The search terms we
used were as following: (stroke OR cerebral apoplexy OR
Ischemic stroke OR cerebral ischemic stroke OR ischemic
cerelral infarction OR ischemic cerebral stroke) AND (dys-
phagia OR deglutition disorders OR deglutition OR swal-
lowing disorders) AND (Nasogastric Tube OR Percutane-
ous Endoscopic Gastrostomy OR tube feeding OR gastric
tube OR enteric tube OR enteral nutrition OR feeding OR
nutrition support). The search strategy was developed first in
MEDLINE (via PubMed) and later adapted to all databases.

2.2 Inclusion and Exclusion Criteria

Inclusion criteria: @ Participants: The diagnosis of the
included stroke patients met the diagnostic criteria related
to stroke, and the dysphagia was confirmed by internation-
ally recognized and promoted swallowing assessment tools
such as the water swallow test; @ Intervention: During the
study, the experimental group adopted completely different
nutritional methods from the control group. Other treatments
were the same as the control group; ® Study: The trial was
limited to randomized controlled trial (RCT).

Exclusion criteria: ® Non-Chinese or English articles; @
the whole article cannot be queried; ® the data of the article
is incomplete and the NOS score is lower than 6; @ Repeated
articles; ® animal trials.
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2.3 Paper Quality Evaluation

The risk of bias for each study was assessed using the
Cochrane Risk of Bias Scale [46], which took into account
aspects of bias related blindness, allocation hiding, and
selective reporting of results. Among the 14 included stud-
ies, 13 were at medium risk, and 1 study was judged to be at
high risk due to incomplete presentation of results (loss to
follow-up), as shown in Fig. 5 for details. These assessments
were made by two authors, In the above process, any differ-
ences between reviewers are discussed or a third reviewer.

2.4 Data Extraction

Two researchers independently screened the literature,
extracted the data and cross-checked against inclusion
and exclusion criteria. Differences, if any, will be resolved
through discussions or negotiations with third parties.

Data extracted in this meta-analysis included first author,
publication year, age, sample size, intervention measures,
intervention duration, and intervention outcomes. The
intervention results included hemoglobin, total serum pro-
tein, BMI, VGF and the number of effective patients with
improved swallowing function. Among them, the improve-
ment of dysphagia was effectively defined as “the swallow-
ing function of patients after intervention was improved
compared with that before intervention according to the data
such as water swallow test or VFSS score”. Standardized
mean difference (SMD), relative risk (RR), and odds ratio
(OR) were calculated using a random-effects model.

2.5 Statistical Analysis

All statistical analyses were performed using RevMan soft-
ware 5.4 (The Cochrane Collaboration, Oxford, UK) [18].
We considered I < 30% low statistical heterogeneity, >30%
to < 50% moderate heterogeneity, > 50% to < 75% substantial
heterogeneity, and > 75% considerable heterogeneity.

3 Results
3.1 Study Selection and Study Characteristics

We found that 17 studies satisfied our inclusion criteria,
but 3 were considered to contain insufficient data. Due to
their age, we could not obtain complete data, so they were
excluded from this study [19-21]. In the end, we identified
14 studies that provided all the data needed for the analysis.
The PRISMA flow chart is shown in Fig. 1, and the details
of the included studies are shown in Table 1.

The 14 studies included a total of 1115 patients. 3 of the
studies did not mention whether the patients were diagnosed
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with cerebral infarction or cerebral hemorrhage [22-24],
and the remaining 11 studies showed specific numbers of
cerebral infarction and cerebral hemorrhage. What is worth
mentioning that among the 16 studies included in this meta-
analysis, there was no significant difference between the
basic situation of the experimental group and the control
group before the implementation of intervention measures
(P>0.05).

3.2 Meta-analysis Outcomes

Only studies with the same outcome indicators >2 were
pooled.

3.2.1 IOEVS NG

3.2.1.1 Hemoglobin Level 3 studies [22, 25, 26] included
hemoglobin as an outcome measure, and pooled data from
four randomized controlled trials showed that IOE sig-
nificantly increased hemoglobin levels in stroke patients
with dysphagia (MD 5.64, 95%CI 2.65-8.63, P=0.0002,
I?=39%; Fig. 2a).

3.2.1.2 Serum Albumin 3 studies****>?® included hemo-
globin as an outcome measure, and pooled data from four
randomized controlled trials showed that IOE significantly
increased Serum albumin levels in stroke patients with dys-
phagia (MD 1.95, 95%CI 1.22-2.67, P<0.00001, I’= 0%;
Fig. 2b).

3.2.1.3 Pneumonia 4 studies [23, 27-29] included the num-
ber of pulmonary infections as an outcome indicator, and
pooled data from five randomized controlled trials showed
that compared with NG, IOE can significantly reduce the
incidence of pulmonary infection. (RR 0.39, 95%CI 0.23—
0.66, P=0.0004, I>=0%; Fig. 2c).

3.2.1.4 Swallowing Function 5 studies [23, 26-29] included
the number of swallowing function as an outcome indicator,
Swallowing function was graded according to the Wa Tian
drinking water test [30]. The pooled data from five rand-
omized controlled trials showed that compared with NG,

IOE can significantly improved swallowing function. (OR
3.92,95%CI 2.15-7.14, P < 0.00001, I* = 0%; Fig. 2d).

3.2.2 NJVSNG

3.2.2.1 Pneumonia 3 studies [31-33] included the num-
ber of pulmonary infections as an outcome indicator, and
pooled data from five randomized controlled trials showed
that compared with NG, NJ can significantly reduce the inci-
dence of pulmonary infection. (RR 0.51, 95%CI 0.29-0.92,
P=0.03, I>=0%; Fig. 3).
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Fig.1 PRISMA flow diagram of

the study selection process

Table 1 Main characteristics of

included studies

S
&
-.—ﬁ Records removed before
Records identified from > screening:
£ Databases (n=2051) Duplicate records removed
] (n =841)
3
~—
\ 4
e
Records screened Records excluded
>
(n =1237) (n=1179)
v
Full-tg)_(t grticles assessed Full-text articles excluded,
o for eligibility ——| with reasons (n=44):
£ (n=58) Inconsistent research content
g (n=29)
5 Review, conference articles
» v (n=12)
Studies included in incomplete data (n=3)
qualitative synthesis
(n=14)
—/
R
2 Studies included in
S quantitative synthesis
° (meta-analysis)
= (n=14)
| S
Authors Year Region Sample Age (years, MD) Types of Outcome indicator
Size(E/C) nutrition
E* C# E* C#
Yue et al 2021 China  82(41/41) 589+7.3 59.0+69 IOE NG 0O®©
Wen et al 2017 China  40(20/20) 62.4+8.0 643+8.7 IOE NG
Wang et al 2015 China  76(38/38) 46.3+84 47.4+10.5 IOE NG
Zhang et al 2017 China  72(36/36) 59+16 58+15 IOE NG ©®
Zeng et al 2011 China  80(40/40) 645+9.2 65.1+10.8 IOE NG
Zong et al 2017 China  60(30/30) 55.7+12.1 57.3+11.2 IOE NG
Wei et al 2020 China 97(49/48) 66.2+85 66.0+9.1 IOE NG
Chen et al 2016 China  160(60/60) 63.6+3.2 NI NG ©®
Guetal 2018 China  76(38/38) 73.7+12.5 753+112 NI NG O©O@®
Gao et al 2020 China  99(50/49) 58.7+3.6 58.1+41 NI NG @®
ChenRuietal 2010 China 86(46/40) 62+7 NG PN O
Shi et al 2003 China  70(36/34)  Undefined NG PN @G
Peng 2014 China  87(44/43) 66.8+5.3 NG PN OO
Norton B 1996 UK 30(16/14) 76 79 PEG NG %1%1®

E*: experimental group C#: control group

outcome indicator:@ Hemoglobin ® serum albumin @ pneumonia ® swallowing function
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Mean Difference

Mean Difference

udy O Jbgroup ean a ean al Weigh Random 0 iom.95%¢Cl
Zhang Xiuli 2017 139 12 36 131 11 36 226%  8.00[2.68, 13.32] -
Zeng 2011 139.33 11.6 40 131.77 1125 40 246%  7.56[2.55, 12.57] -
Yue 2021 14668 532 36 14295 49 34 527% 3.73[1.34,6.12] [
Total (95% Cl) 112 110 100.0% 5.64 [2.65, 8.63] ¢
Heterogeneity: Tau? = 2.92; Chi? = 3.30, df = 2 (P = 0.19); I> = 39% F t y i
Test for overall effect: Z = 3.70 (P = 0.0002) 180 F-gsours [IOE]OF s [ng] L
a Forest plot for Hemoglobin level
IOE NG Mean Difference Mean Difference
ady o an a an a eig Random. 95% ClI IV.R V.
Yue 2021 4057 31 41 3882 271 41 33.0% 1.75[0.49, 3.01]
Zeng 2011 3923 277 40 37.23 276 40 35.7% 2.00[0.79, 3.21]
Zhang Xiuli 2017 392 28 36 371 28 36 31.3% 2.10[0.81, 3.39)
Total (95% Cl) 17 117 100.0% 1.95[1.22, 2.67]
Heterogeneity: Tau? = 0.00; Chi? = 0.15, df = 2 (P = 0.93); I = 0% f t ' y y
Test for overall effect: Z = 5.28 (P < 0.00001) -100 F-:\(/)ours [IOE]OFavours [r\fg] 100
b Forest plot for Serum albumin level
10E NG Risk Ratio Risk Ratio
e O visle e d d ‘. J 0 H, kandom, 35019 QI
Wang 2015 6 38 16 38 39.9% 0.38 [0.16, 0.85] ——
Wei 2020 8 49 15 48 46.9% 0.52[0.24, 1.12) —
Wen 2017 120 7 20 6.8% 0.14 [0.02, 1.06] |
Zong 2017 130 6 30 6.4% 0.17 [0.02, 1.30]
Total (95% Cl) 137 136 100.0% 0.39 [0.23, 0.66] <>
Total events 16 44
it 2 = - Chi2 = = = <12 = 09 k t t i
_il-_letttarfogeneltyl.l T?fu : (2)903 ggl o -2623682 3(P=0.52); I?=0% 0.01 01 1 10 100
estfor overall effect: Z = 3,55 (P=0.0004) Favours [IOE] Favours [NG]
¢ Forest plot for the incidence of pulmonary infections
I0E NG Odds Ratio Odds Ratio
_Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95%Cl
Wang 2015 32 38 21 38 30.7% 4.32[1.46, 12.73) — &
Wei 2020 41 49 32 48 384% 2.56 [0.97, 6.74] —
Wen 2017 20 20 15 20 4.1%  14.55[0.75, 283.37) >
Zeng 2011 37 40 29 40 19.2% 4.68[1.19, 18.34) B —
Zong 2017 29 30 24 30 7.5% 7.25[0.82, 64.46) B
Total (95% Cl) 177 176 100.0% 3.92 [2.15, 7.14] S
Total events 159 121
it 2 = - Chi2 = = = S 12=09 k t + J
Heterogeneity: Tau? = 0.00; Chi? = 1.92, df =4 (P = 0.75); I?= 0% 0.01 01 1 10 100

Test for overall effect: Z = 4.47 (P < 0.00001)

Favours [IOE] Favours [NG]

d Forest plot for the rate of swallowing function

Fig.2 a Forest plot for Hemoglobin level. b Forest plot for Serum albumin level. ¢ Forest plot for the incidence of pulmonary infections. d Forest

plot for the rate of swallowing function
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3.2.3 PNVS NG

3.2.3.1 Pneumonia 3 studies [34-36] included the num-
ber of pulmonary infections as an outcome indicator, and
pooled data from five randomized controlled trials showed
that compared with PN, NG can significantly reduce the
incidence of pulmonary infection. (RR 0.53, 95%CI 0.36-
0.79, P=0.001, I’=0%; Fig. 4).

3.3 Publication Bias and Sensitivity Analyses

As shown in Figs. 5 and 6, of the 14 studies included, 1
study had one high-risk bias factor. Due to the large differ-
ence in the number of deaths between the intervention group
and the control group, loss of follow-up bias was considered
as high risk in 1 study [24]. All studies are defined as unclear
bias because they fail to elaborate performance bias in the
article.

A sensitivity analysis was also conducted, in which 1
study at a time was removed and the other analyzed esti-
mate whether the results could have been affected markedly
by a single study. This analysis confirmed the stability of
our results.

4 Dicussion

The meta-analysis showed that 3 of the 14 included stud-
ies compared the prognostic effects of enteral nutrition and
parenteral nutrition on dysphagia after stroke. The results
showed that enteral nutrition was less likely to cause post-
stroke pneumonia than parenteral nutrition in patients with
post-stroke dysphagia. Hemoglobin and serum albumin were
included in 2 of the 3 studies, which were not included in
this meta-analysis due to the lack of research data. How-
ever, two studies [35, 36] indicated that enteral nutrition was
better than parenteral nutrition in improving the nutritional
level of patients. Enteral nutrition means that nutrients are
absorbed through the intestine, which is in line with normal
physiological functions of the human body, but requires the
presence or partial presence of intestinal absorption function
in patients. This relatively normal physiological function can
further promote the recovery of intestinal function. In addi-
tion, frequent food stimulation can promote the growth of
intestinal epithelial cells, maintain the intestinal acid—base
balance, and reduce the occurrence of intestinal dysfunc-
tion [37].

Percutaneous endoscopic gastrostomy was first used as an
alternative to enteral feeding in 1981 by Ponsky and Gaud-
erer [38]. There have been many reports that PEG surgery
has a very high success rate (about 95%) [39, 40] and a low

NJ NG Risk Ratio Risk Ratio
_Study or Subgroup _ Events Total Events Total Weight M-H. Random. 95% Cl M-H, Random, 95% Cl

Chen 2016 5 79 7 79 281% 0.71[0.24, 2.16) Lol
Gao 2020 0 50 2 50 3.8% 0.20 [0.01, 4.06] * i
Gu 2018 8 38 17 38 68.1% 0.47 [0.23, 0.96] i
Total (95% ClI) 167 167 100.0% 0.51 [0.29, 0.92] >
Total events 13 26

b Tay? = . Chi2 = - - 2= 09 i i } i
Heterogeneity: Tau? = 0.00; Chi? = 0.78, df =2 (P = 0.68); I?= 0% 0.01 01 1 10 100

Test for overall effect: Z = 2.24 (P = 0.03)

Fig.3 Forest plot for the incidence of pulmonary infections

NG PN
Chen Rui 2010 9 36 18 34 35.6%
Peng 2014 7 44 11 43  20.7%
Shi 2003 12 46 19 40 43.7%
Total (95% ClI) 126 117 100.0%
Total events 28 48

Heterogeneity: Tau? = 0.00; Chi? = 0.27, df =2 (P = 0.87); I? = 0%
Test for overall effect: Z = 3.18 (P = 0.001)

Fig.4 Forest plot for the incidence of pulmonary infections

Favours [NJ] Favours [NG]

Risk Ratio Risk Ratio
] i andom.95%Cl
0.47 [0.25, 0.90] ——
0.62[0.27, 1.45] —
0.55[0.31, 0.99] —
0.53 [0.36, 0.79] <&
0.01 0.1 1 10 100

Favours [NG] Favours [PN]
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mortality rate (0-1%) [41, 42]. However, with the in-depth
study of PEG treatment, some studies have shown that PEG
patients are more prone to medical complications (pneumo-
nia, cardiac events, stroke progression) than NG patients, and
death events are also more common in patients in the PEG
group [19]. In this meta-analysis, only one randomized con-
trolled study on PEG was included. During this study [24],
statistics showed that the NG group lost about 22% of tube
feeding nutrients compared with the PEG group. Among
them, most of the patients who used PEG as a supplemen-
tary nutrition method took a small amount of oral feeding
at the same time. On the contrary, 71% of the patients with
nasogastric feeding tube lost about 1 day of food intake
due to delayed feeding. This may be an important reason
why the nutritional indicators of patients in NG group were
significantly lower than those in PEG group. However, this
study did not use the patient's pulmonary infection rate and
recovery of swallowing function as outcome indicators, and
the number of deaths in the study outcome was too large and
the study time was short. Therefore, it is believed that PEG
can indeed quickly restore the nutritional status of patients
in a short period of time, but The long-term prognosis and
survival rate of patients are still under discussion.
Campbell-Taylor et al [43] were the first to propose IOE
as an alternative to PEG and NG as a feeding aid. IOE has
many advantages [44]: @ The total time of using the tube is
short, thus reducing the mental stress and adverse reactions
of patients; @ Intermittent tube feeding can avoid the risk
of gastroesophageal reflux, pharyngeal bacterial coloniza-
tion and skin or mucosal ulcers; ® Oral tube insertion can
stimulate the oral cavity and pharynx and improve swal-
lowing function.Results of 7 randomized controlled stud-
ies included in this study, 3 studies [22, 25, 26] analyzed
nutritional indicators, 4 studies [23, 27-29] studied the
occurrence of pneumonia, and 5 studies [23, 26-29] ana-
lyzed the recovery of swallowing function, all of which
confirmed these advantages. Compared with NG, IOE can
significantly increase serum albumin and hemoglobin levels,
reduce the incidence of post-stroke pneumonia, and improve

|
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the swallowing function of patients. However, because IOE
is suitable for patients with normal esophagus, stomach, and
intestinal digestive functions, if the patient has esophageal
obstruction (such as cancer of the middle and lower esopha-
gus), gastrointestinal ulcer perforation, pyloric obstruction,
short bowel syndrome, etc., the patient cannot absorb food
normally. This method of eating does not apply. In addition,
it should be noted that if the patient has serious disturbance
of consciousness, the diastolic function of the lower esoph-
agus will be limited in the recumbent position, and food
will be trapped in the lower esophagus after the use of IOE.
After the change of position, the risk of choking or even lung
infection will increase.

Most stroke patients end up with aspiration pneumonia,
which seriously affects the disease progression of patients.
Results of 3 studies included in this meta-analysis showed
that NJ was less likely to cause post-stroke pneumonia
than NG during long-term nasal feeding. The nasoenteric
tube passes through the duodenal curved ligament, and the
sphincter can effectively reduce the occurrence of reflux
and the possibility of aspiration pneumonia. Among these 3
studies, 2 of them took relevant nutritional indicators as the
research results, and 3 of them took aspiration pneumonia
as the research outcome. Due to incomplete research data,
nutritional indicators were not included in this meta-analy-
sis. However, in the two studies [32, 33], it was expounded
from different perspectives that NJ can significantly improve
the nutritional level of dysphagia patients after stroke com-
pared with NG.

There are some limitations to this study. First, the inclu-
sion criteria for this study were limited to Chinese and Eng-
lish literature, which limited the number of included studies
to a certain extent. Second, most of the included studies
(except for the study by Norton B et al.) selected intervention
and control groups from the author’s own hospital, and there
may be regional differences. In the future, new RCT trials
can be conducted to establish a multi-center randomized
controlled trial to narrow regional and population differences
by adopting a whole-society approach of recruiting patients
with post-stroke dysphagia.

It is worth mentioning that any nutritional method has its
advantages and disadvantages. Patients with different levels
of knowledge choose different nutritional methods. In the
research report of Fang Lixuan et al. [45], it was suggested
that the acceptance of IOE in patients was moderate, and the
acceptance gradually decreased with age. It can be seen that
patients who do not accept IOE enteral feeding and choose
nasal feeding for various reasons can consider choosing NJ
as a long-term enteral feeding method, and be alert to the
occurrence of adverse events during supplementary nutrition.
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