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Background: Nutrition supports is essential to the prognosis of stroke patients with dysphagia. It’s
necessary to evaluate the effects and safety of intermittent tube feeding for stroke patients with dysphagia, to
provide evidence for the management of dysphagia.

Methods: Cochrane Library er 4/. databases were searched for randomized controlled trials (RCTS) on the
intermittent tube feeding for stroke patients with dysphagia up to Feb 15, 2021. Bias risk assessment tool
recommended by Cochrane was used for quality assessment, and Revman5.3 software was used for data
analysis.

Results: A total of 11 RCTs involving 762 stroke patients with dysphagia were included. Meta-analysis
indicated that intermittent tube feeding could significantly increase the rate of dysphagia function
improvement [odd ratio (OR) =5.22, 95% confidence interval (CI): 3.38-8.07], serum albumin level
[mean difference (MD) =3.07, 95% CI: 1.65-4.49], hemoglobin level (MD =1.55, 95% CI: 1.19-1.95),
prealbumin level (MD =1.79, 95% CI: 1.46-2.12), and reduce the incidence of aspiration pneumonia (OR
=0.28, 95% CI: 0.15-0.53), incidence of aspiration (OR =0.27, 95% CI: 0.08-0.93) for stroke patients with
dysphagia (all P<0.05), o significant difference in the triceps skinfold thickness (T'SF) (MD =0.46, 95%
CI: -0.24 to 1.19) and arm muscle circumference (MD =0.04, 95% CI: -0.28 to 0.36) between two groups
were found (all P>0.05). Egger regression tests indicated that there was no publication bias between
included RCTs (all P>0.05).

Discussion: Intermittent tube feeding for stroke patients with dysphagia during the recovery period can
not only ensure the nutritional supply, but also promote the recovery of swallowing function and reduce the

occurrence of aspiration and aspiration associated pneumonia.
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Introduction stroke is about 140/100,000-200/100,000 (1,2). In China,

Stroke is a cerebrovascular circulatory disorder with the annual incidence rate of stroke is as high as 219/100,000

a sudden onset. It is a common refractory disease that in urban areas and 185/100,000 in rural areas (3).
seriously endangers the human health and life safety. Approximately 1.5 million people die each year due to

According to statistics, the average annual incidence of stroke (4). After stroke, 75% of patients lose labor, and
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40% of patients are moderately disabled (5). Stroke brings
heavy economic and psychological burdens to patients, their
families and society (6). After stroke attack, 20% to 70%
of patients will develop dysphagia (7). Dysphagia refers to
the obstacles in the process of food intake and transport
from the mouth to the stomach, resulting in the inability
to eat safely and effectively and get enough nutrition (8).
Therefore, the reasonable choice of nutritional support is
very important for the prognosis of stroke patients with
dysphagia.

Gastrostomy and nasogastric tube are common
and important clinical methods for nutrition support.
Due to the unfavorable factors of gastrostomy, such as
operation and anesthesia risks, potential complications,
etc., the acceptance of patients for gastrostomy is low (9).
Traditional indwelling nasogastric tubes also show
disadvantages during long-term use. For example,
long-term indwelling nasogastric tubes are prone to
complications such as gastroesophageal reflux and
aspiration, which then affect the recovery of swallowing
function (10). In recent years, intermittent tube feeding
has been introduced as a new type of nutritional support
into the rehabilitation treatment of stroke patients
with dysphagia in China. Intermittent tube feeding is a
nutritional method in which a feeding tube is inserted
into the stomach or esophagus through the mouth or
nose when the patient needs to eat, and the feeding tube
is pulled out immediately after eating. Previous studies
(11-13) have shown that intermittent tube feeding can
be used as an alternative to the traditional indwelling
nasogastric tube. It is not only a way of nutritional support,
but also an intervention for the treatment of dysphagia,
which can improve nutritional status and swallowing
function (14). However, some studies have shown that
compared with continuous indwelling nasogastric tube,
the effect of intermittent tube feeding in improving
nutrition, swallowing function is not significant (15),
so the effect of intermittent tube feeding in stroke
dysphagia is still controversial. At the same time, most of
the existing studies have small sample sizes, and there are
varying degrees of differences in the length of intervention
and evaluation indicators. Therefore, we aimed to
systematically evaluate the effect and safety of intermittent
tube feeding for dysphagia after stroke by using the meta-
analysis method, and to provide evidence support for
the nutritional management of dysphagia after stroke.
We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
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org/10.21037/apm-21-736) (16).

Methods
Literature search

We searched the Cochrane Library, PubMed, Medline,
Embase, Web of Science, China National Knowledge
Infrastructure CNKI), Wanfang, and the VIP database.
The retrieval time was from the establishment of the
library to Feb 15, 2021. The search terms we used were
as following: (stroke OR apoplexy OR poststroke OR
infarction OR ischemic encephalopathy OR hemorrhagic
encephalopathy OR cerebral OR hemorrhage) AND
(dysphagia OR deglutition disorders OR deglutition OR
swallowing disorders) AND (intermittent OR tube feeding
OR gastric tube OR enteric tube OR enteral nutrition OR
feeding OR nutrition support). The search was carried out
by combining subject terms and free words.

Inclusion and exclusion criteria

The inclusion criteria for this meta-analysis were: (I) study
design: randomized controlled trial (RCT); (II) research
population: the diagnosis of included stroke patients met
the related stroke diagnostic criteria, and swallowing
dysfunction was confirmed by internationally recognized
and promoted swallowing assessment tools such as the
drinking water test; (III) intervention measures: Intermittent
tube feeding was used in the experimental group, including
intermittent oral/nasal to Esophageal/gastric tube feeding,
other nursing measures were consistent with the control
group; (IV) outcomes: the swallowing function, nutritional
indicators, and complications were reported. The exclusion
criteria for included RCTs were: (I) non-Chinese and
English reports; (II) duplicate publications; (III) data and
other information were incomplete and the author could
not be contacted.

Literature screening and data extraction

Two investigators independently screened the literature,
extracted the data and cross-checked according to the
inclusion and exclusion criteria. If there were any difference,
they would be resolved through discussion or negotiation
with a third party. The data extracted in this meta-analysis
included title, first author, publication year, journal, sample
size, intervention measures, duration of intervention and
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related outcome indicators.

Literature quality evaluation

"Two researchers used the RCT bias risk assessment tool
recommended by Cochrane to independently evaluate
the bias risk of the included studies and cross-checked the
results. The evaluation items of this tool included following
seven aspects: the generation of random sequence;
allocation hiding; blinding participants and implementers;
blinding of outcome assessment; completeness of the result
data; selective reporting of research results; other sources of
potential bias.

Statistical analysis

Revman5.3 software was used to conduct meta-analysis
on the data. The enumeration data used odd ratio (OR),
the measurement data used mean difference (MD) for
synthesized calculation, and each effect size was represented
by 95% confidence interval (CI). The i’ test and I* were
used to determine whether there is heterogeneity among
the included studies. If P>0.1, I’<50%, then indicating that
there was no heterogeneity, and the fixed effects model
was used; if P<0.1, I’>50%, indicating that there was
heterogeneity, then the random effects model was chosen.
Publication bias were evaluated by using funnel plots, and
asymmetry was assessed by Egger regression test. P<0.05
was considered as being significantly different in this meta-
analysis.

Results
Study selection

A total of 116 related reports were obtained in the
preliminary search, 12 articles were removed through
Endnote software, a total of 104 reports were obtained.
After reading titles and abstracts, and 71 reports were
excluded. And after reading the full text of 33 studies,
and we finally included 11 RCTs (17-27) for systematic
evaluation. The literature retrieval process and results were
showed in Figure 1.

The characteristics of included RCTs

The characteristics of included studies are presented in
Tuble 1. All the included 11 RCTs were from China. A total
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of 762 stroke patients with dysphagia were included. Six
RCTs used intermittent oral to gastric (IOG) tube feeding,
5 RCTs used intermittent oral to esophageal IOE) tube
feeding.

Quality of included RCTs

The quality of the included studies was indicated in Figures 2
and 3. Although all of the included RCTs mentioned
randomization, only 7 RCTs (18,19,22-26) provided detailed
description on the methods used to produce a random
sequence. And all included RCTs did not report allocation
blinding or the personnel blinding. For the blinding of
outcome assessment, all included studies did not report
the related information. No selective reporting or other
significant biases amongst the 11 included RCTs were found.

Meta-analysis

The rate of dysphagia function improvement

Eight studies (17,18,20-22,24,25,27) reported rate of
dysphagia function improvement between the experimental
(intermittent tube feeding) and control (oral feeding
exclusively or constant tube feeding) group, the pooled data
from the 8 RCTs revealed that the intermittent tube feeding
could significantly increase the rate of dysphagia function
improvement for stroke patients with dysphagia (OR =5.22,
95% CI: 3.38-8.07, P<0.001, I’=27%; Figure 4A).

Serum albumin level

Six studies (17,19,24-27) reported the serum albumin level
between the experimental and control group, the pooled
data from the 6 RCTs revealed that the intermittent tube
feeding could significantly increase the serum albumin level
for stroke patients with dysphagia (MD =3.07, 95% CI:
1.65-4.49, P<0.001, '=85%; Figure 4B).

Incidence of aspiration pneumonia

Five studies (17,19,21,22,27) reported the incidence of
aspiration pneumonia between the experimental and control
group, the pooled data from the 6 RCTs revealed that the
intermittent tube feeding could significantly reduce the
incidence of aspiration pneumonia for stroke patients with
dysphagia (OR =0.28, 95% CI: 0.15-0.53, P<0.001, ’=0%;
Figure 4C).

Other indicators
As presented in Table 2, the pooled data revealed that the
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Figure 1 PRISMA flow diagram of study selection.

Table 1 The characteristics of included RCTs

Sample size Type of stroke Intervention
Study Durations
Experimental group Control group Hemorrhagic stroke Ischemic stroke Experimental group Control group

Gong 2012 32 32 38 26 I0G CNG 45 days
Guo 2008 30 30 28 32 10G CNG 60 days
Zeng 2011 40 40 28 52 IOE CNG 30 days
Huang 2012 30 30 0 60 10G CNG 30 days
Zhang 2014 32 33 - - 10G CNG 14 days
Zhang 2017 36 36 25 47 I0G CNG 30 days
Zong 2017 30 30 14 46 I0G CNG 20 days
Wang 2018 40 40 10 70 IOE CNG 10 days
Wang 2019 42 42 - - IOE CNG 2 weeks
Yang 2019 20 20 15 25 IOE CNG 4 weeks
Wei 2020 49 48 28 69 I0E CNG -

RCT, randomized controlled trial; IOG, intermittent oral to gastric tube feeding; IOE, intermittent oral to esophageal tube feeding; CNG,
continuous nasogastric tube feeding.
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Figure 3 Risk of bias summary.

intermittent tube feeding could significantly increase the
serum hemoglobin (Hb) level (MD =1.55, 95% CI: 1.19-
1.95, P=0.008), prealbumin (PA) level (MD =1.79, 95%
CI: 1.46-2.12, P<0.001), reduce the incidence of aspiration
(OR =0.27, 95% CI: 0.08-0.93, P=0.042) or stroke patients
with dysphagia, no significant difference in the triceps
skinfold thickness (TSF) (MD =0.46, 95% CI: -0.24 to
1.19, P=0.194) and arm muscle circumference (AMC) (MD
=0.04, 95% CI: -0.28 to 0.36, P=0.817) between two groups
were found (all P>0.05).

Publication bias and sensitivity analyses

As presented in Figure 5, the dots in the funnel plots were
evenly distributed, and the Egger regression tests indicated
that there was no publication bias amongst included RCTs
(all P>0.05).

© Annals of Palliative Medicine. All rights reserved.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Sensitivity analyses, which investigate the influence of
1 study on the overall risk estimate by removing one study
in each turn, suggested that the overall risk estimates were
not substantially changed by any single study.

Discussion

Dysphagia is one of the common symptoms after stroke,
especially the incidence of dysphagia in the acute stage
of stroke can be as high as 50% (28). The patients with
dysphagia were unable to eat normally and caused varying
degrees of malnutrition. According to the survey (29),
only 10% of stroke patients without dysphagia died within
6 months of onset, and if they have dysphagia; 33% of the
patients died, and the quality of life of the survivors was
relatively bad. Therefore, how to improve the nutritional
status and swallowing function of stroke patients with
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Figure 4 The forest plots for the synthesized outcomes. (A) Forest plot for rate of dysphagia function improvement; (B) forest plot for the

serum albumin level; (C) forest plot for the incidence of aspiration pneumonia.

Table 2 The synthesized outcomes on the effects of intermittent tube feeding for stroke patients with dysphagia

Heterogeneity
Variables Number of included RCTs %) Effect model Synthesized outcomes P
Hb 4 66 0.035 Random MD =1.55, 95% CI: 1.19 to 1.95 0.008
TSF 3 80 0.013 Random MD =0.46, 95% CI: -0.24 to 1.19 0.194
PA 3 0 0.991 Fixed MD =1.79, 95% CI: 1.46 to 2.12 <0.001
AMC 2 0 0.923 Fixed MD =0.04, 95% CI: —0.28 to 0.36 0.817
The incidence of aspiration 2 0 0.927 Fixed OR =0.27, 95% CI: 0.08 to 0.93 0.042

RCT, randomized controlled trial; Hb, hemoglobin; TSF, triceps skinfold thickness; PA, prealbumin; AMC, arm muscle circumference.

dysphagia is an important problem faced in clinical nursing
work. The results of this present meta-analysis showed
that nutritional support through intermittent tube feeding
can not only ensure the nutritional supply of patients, but
also promote the recovery of swallowing function and
reduce the occurrence of aspiration and aspiration-related

© Annals of Palliative Medicine. All rights reserved.

pneumonia, providing an optimized nutritional support for
stroke patients with dysphagia, which is consistent with the
results of Nakajima’s study (11), in which has found that the
IOE tube feeding method may be one of the alternatives to
continuous nasogastric tube feeding in acute stroke patients
with severe dysphagia.
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Figure 5 The funnel plots for the synthesized outcomes.

Relevant studies (30,31) have shown that dysphagia and
malnutrition often coexist in stroke patients. Dysphagia
is the strong predictor of malnutrition in stroke patients
during rehabilitation period (32). Swallowing disorders
in patients with cerebrovascular disease are mainly in the
oral and pharyngeal phases (33). Intermittent orogastric
tube feeding can use the patient’s own multiple swallowing
actions to promote the motor function of the oropharynx
and restore the related muscles of the oropharynx (34). The
long-term indwelling gastric tube makes the patient’s throat
reflex in a passive state, which not only fails to achieve the
effect of training the swallowing function, but also may lead
to disuse dysphagia, and patients may use nasal feeding for

© Annals of Palliative Medicine. All rights reserved.
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life (35). In addition, the patient can pull out the gastric
tube after intermittent tube feeding, without worrying
about the impact of indwelling nasogastric tube on
training and uncomfortable problems, so that the digestive
tract can maintain a normal physiological structure, and
other swallowing rehabilitation training can be routinely
performed (36). At the same time, intermittent tube feeding
avoids the disadvantages of continuously indwelling a
nasogastric tube, such as delays in raising the larynx and
incomplete closure of the esophageal sphincter, thereby
further promoting the recovery of swallowing function
in stroke patients with dysphagia (37). However, the
intermittent tube feeding may also have many disadvantages,
it requires frequently tube insertion and removal, which will
increase the workload of nurses and cost of tube expense.
Besides, there may be higher risks of wrong insertion in the
intermittent tube feeding with more insertion and removal
procedures, yet the strategies to prevent accidents remain
unclear. Therefore, future studies on the safety and costs of
intermittent tube feeding are warranted.

Dysphagia after stroke is an independent risk factor
for malnutrition. The incidence of malnutrition after
stroke varies from 6.9% to 52.3% (38). Malnutrition can
easily reduce human immunity, increase the chance of
infection, and seriously affect the outcome of stroke. The
results of this study show that intermittent tube feeding
can significantly improve the nutritional status on the
basis of promoting the recovery of swallowing function.
Intermittent tube feeding patients have similar food intake
per time to normal people, which is more in line with the
physiological needs of the human body and can ensure
nutrient supply. Moreover, intermittent tube feeding
avoids esophagus, gastric mucosal damage and digestive
ulcers caused by indwelling a gastric tube, ensures the
normal digestion and absorption of the digestive tract, and
promotes the absorption of nutrient (39).

The results of this study have showed that there is no
statistically significant difference in the thickness of the
triceps skinfold and the circumference of the upper arm
muscle between the two groups. The reason may be that
the thickness of the triceps skinfold and the measurement
results of the upper arm muscle circumference were subject
to the tools, measurement techniques and methods, and
the included research sample size is relatively small. In
future research, more comprehensive consideration should
be given to the criteria for the intake of stroke patients
with dysphagia, such as excluding patients with metabolic
diseases, increasing the sample size, and accurately assessing
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the nutritional effects of patients, for example, through
professional training to improve the accuracy of assessors in
measuring nutritional indicators. In addition, in the future,
through multidisciplinary cooperation with the nutrition
department, taking into account the nutritional status of
the patient before the illness, combined with different
nutritional indicators and scales, a comprehensive evaluation
of the patient’s nutritional status can be made (40).

Aspiration refers to the process of swallowing, reflux,
and secretions invading the airway through the pharynx and
glottis and reaching the trachea below the true vocal cord (41).
Aspiration in stroke patients with dysphagia is mainly caused
by laryngeal insufficiency and delayed movement of the
pharyngeal reflex (42). Intermittent tube feeding stimulates
the oropharyngeal muscles by frequent intubation, induces the
swallowing reflex, and promotes the coordinated movement
of the muscles during swallowing (43). The indwelling
nasogastric tube can easily make the esophageal sphincter
lose its integrity, increase the pharyngeal reflex threshold
and reflux the contents of the gastroesophagus, thereby
increasing the risk of aspiration (44). Studies (45,46) have
shown that aspiration related pneumonia in stroke patients
with dysphagia is mainly caused by aspiration, and aspiration
pneumonia is closely associated with the death of stroke
patients. The gastric tube is inserted intermittently to avoid
long-term indwelling of the gastric tube, which can reduce
the secretion of gastric acid and reflux of gastric contents,
and prevent the bacteria in the stomach from migrating to
the throat and inhaling the lower respiratory tract, thereby
reducing the occurrence of aspiration pneumonia

There are certain limitations in this study that should be
concerned. Firstly, we set language restriction to Chinese
and English documents, and the number of RCTs finally
included is limited. Secondly, none of the included RCTs
reported in detail about research allocation concealment
and blind setting, and the quality of research needs to be
improved. Thirdly, the included research reports are all
from China, and there may be regional and population
differences in the research results. In view of the limitations
of this study, in the future, on the basis of standardizing the
design of RCTs, multi-center and large-sample RCTs can
be carried out, and intermittent tube feeding and different
enteral nutrition intervention methods can be compared,
and scientific evaluation methods can be used for evaluating
the swallowing, nutritional status, aspiration, aspiration
pneumonia and other complications of stroke patients
with dysphagia. Meanwhile, problems existing in the
process of intermittent tube feeding, such as the workload
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of nurses and the safety of intubation, should also be
further considered and evaluated. It’s necessary to conduct
comprehensive studies of the advantages and disadvantages
of intermittent tube feeding for swallowing dysfunction in
stroke patients, to provide a more reliable basis for clinical
management of dysphagia in stroke patients.

Conclusions

In conclusion, we have found that the early application of
intermittent tube feeding for swallowing dysfunction in
stroke is beneficial to the recovery of swallowing function
and improve the nutritional status of patients, and it is
worthy of promotion and application in clinical practice.
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