ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202507.00020

Comprehensive Assessment of Prognostic Fac-
tors in Post-Stroke Dysphagia: A Post-Print
Umbrella Review

Authors: Li Yibing, Jia Hongbo, Fan Xiaonong, Zhao Wenjun, Liu Wei, Ge
Wenyi, Li Songjiao, Lei Kangchen, Zhang Menglong, Zhang Weiwei, Chen Yang,
Li Li, Fan Xiaonong

Date: 2025-07-04T17:54:40+00:00

Abstract

Background  Post-stroke dysphagia is one of the common and serious com-
plications of stroke, which can significantly reduce patients’ quality of life and
increase mortality risk. Current research suggests that multiple factors are as-
sociated with the prognosis of post-stroke dysphagia, but the quality of relevant
evidence lacks systematic evaluation.

Objective  To systematically evaluate the risk and protective factors affecting
the prognosis of post-stroke dysphagia and clarify the evidence quality of each
factor.

Methods  Eight databases including PubMed, Web of Science, Cochrane, Em-
base, CNKI, Wanfang, VIP, and Chinese Biomedical Literature Database were
searched from inception to November 3, 2024. Systematic reviews regarding
prognostic factors of post-stroke dysphagia were included. The AMSTAR 2
scale was used to assess literature quality, and a grading method based on
four-level criteria was employed to evaluate the evidence quality of influencing
factors. Data from all relevant primary studies in existing systematic reviews
were integrated, and STATA 16 and Review Manager 5.4 software were used for
re-statistical analysis.

Results Five systematic reviews (39 primary studies) were ultimately in-
cluded, involving 45 factors affecting the prognosis of post-stroke dysphagia.
Among them, only one factor (disturbance of consciousness) represented strong
evidence, nine factors including age, sex, cognitive impairment, severity of dys-
phagia, malnutrition, bilateral stroke, activities of daily living, NTHSS score, and
mRS score represented highly suggestive evidence, while the remaining factors
represented weak evidence.
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Conclusion  The influencing factors of post-stroke dysphagia prognosis can
be divided into reversible and irreversible factors. Clinical interventions may
prioritize improving reversible factors to promote rehabilitation of post-stroke
dysphagia. Additionally, more high-quality studies are still needed in the future
to further validate the effects of these factors.

Full Text
Abstract

Background: Post-stroke dysphagia (PSD) is a common and severe complica-
tion of stroke, significantly reducing patients’ quality of life and increasing mor-
tality risk. Although multiple factors have been proposed to correlate with PSD
prognosis, the quality of evidence supporting these associations remains system-
atically underevaluated. Objective: To systematically evaluate risk and protec-
tive factors influencing PSD prognosis and assess the quality of evidence for each
factor. Methods: Eight databases (PubMed, Web of Science, Cochrane, Em-
base, CNKI, Wanfang, VIP, and SinoMed) were searched from their inception to
November 3, 2024 to identify systematic reviews investigating prognostic factors
for PSD. The methodological quality of the included reviews was appraised using
the AMSTAR 2 checklist. A four-tiered evidence grading system was applied to
evaluate the certainty of the prognostic factors. Data from all relevant original
studies within the systematic reviews were synthesized and re-analyzed using
STATA 16 and Review Manager 5.4. Results: Five systematic reviews (en-
compassing 39 original studies) were included, identifying 45 prognostic factors
associated with PSD. Only one factor (impaired consciousness) was supported
by strong evidence. Nine factors—age, sex, cognitive impairment, dysphagia
severity, malnutrition, bilateral stroke, activities of daily living, NTHSS score,
and mRS score—demonstrated highly suggestive evidence, while the remaining
factors were supported by weak evidence. Conclusion: Prognostic factors for
PSD can be categorized into reversible and irreversible determinants. Clinical
interventions should prioritize modifiable factors to optimize rehabilitation out-
comes. Further high-quality studies are warranted to validate these associations
and refine evidence-based management strategies.

Introduction

Post-stroke dysphagia is a common and severe complication of stroke that of-
ten leads to malnutrition, dehydration, aspiration, and secondary pneumonia,
prolonging hospital stays, increasing healthcare burden, and in severe cases,
threatening patient survival [1-4]. Although significant progress has been made
in the diagnosis and intervention of post-stroke dysphagia [1,5], its prognostic
factors remain complex and diverse, and the specific effects of interactions be-
tween different factors on rehabilitation outcomes are not yet fully understood
[6]. Therefore, identifying and understanding the risk and protective factors
influencing recovery from post-stroke dysphagia holds important clinical signif-
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icance for optimizing rehabilitation protocols and improving patient outcomes.

Existing literature indicates that the prognosis of post-stroke dysphagia is as-
sociated with multiple factors such as age, cognitive function, stroke severity,
lesion location, and dysphagia severity [7-8]. However, the specific role of some
factors in recovery from post-stroke dysphagia remains controversial [9], and
there is currently a lack of systematic evaluation of the quality of relevant epi-
demiological studies. To further clarify the factors affecting the prognosis of
post-stroke dysphagia and their evidence quality, this study employed an um-
brella review approach to systematically evaluate the quality of relevant sys-
tematic reviews and the strength of evidence for different prognostic factors,
aiming to provide evidence-based support for clinical management of risk fac-
tors for post-stroke dysphagia and thereby optimize rehabilitation management
strategies. The study protocol was registered with INPLASY (2024120011).

Methods
1.1 Search Strategy

Eight databases were searched from inception to November 3, 2024: PubMed,
Web of Science (WOS), Cochrane, Embase, China National Knowledge Infras-
tructure (CNKI), VIP, Wanfang, and Chinese Biomedical Literature Database
(SinoMed). The search strategy was based on PICOS principles, using a
combination of Medical Subject Headings (MeSH) and free-text terms. Chinese
search terms included stroke, dysphagia, and systematic review. English search
terms included: Deglutition Disorders, Strokes, Systematic Review, and meta-
analysis. The CNKI search strategy, for example, was: TKA=(‘swallowing
disorder’+‘deglutition disorder’+‘dysphagia’) AND TKA=(‘stroke’+‘cerebral
apoplexy’+‘hemorrhage’+‘infarction’+‘cerebral  disease’+‘infarction’) AND
TKA=(‘meta-analysis’+‘systematic review’). The WOS search strategy was:
#1: TS=(Deglutition Disorders OR Deglutition Disorder OR Disorders,
Deglutition OR Swallowing Disorders OR Swallowing Disorder OR Dysphagia
OR Oropharyngeal Dysphagia OR Dysphagia, Oropharyngeal OR Esophageal
Dysphagia OR Dysphagia, Esophageal); #2: TS=(Strokes OR, Cerebrovascular
Accident OR Cerebrovascular Accidents OR CVA(Cerebrovascular Accident)
OR CVAs(Cerebrovascular Accident) OR Cerebrovascular Apoplexy OR
Apoplexy, Cerebrovascular OR Vascular Accident, Brain OR Brain Vascular
Accident OR Brain Vascular Accidents OR Vascular Accidents, Brain OR
Cerebrovascular Stroke OR Cerebrovascular Strokes OR Stroke, Cerebrovas-
cular OR Strokes, Cerebrovascular OR Apoplexy OR Cerebral Stroke OR
Cerebral Strokes OR, Stroke, Cerebral OR, Strokes, Cerebral OR Stroke, Acute
OR Acute Stroke OR Acute Strokes OR Strokes, Acute OR Cerebrovascular
Accident, Acute OR Acute Cerebrovascular Accident OR Acute Cerebrovascular
Accidents OR Cerebrovascular Accidents, Acute); #3: TS=(Systematic Review
OR meta analysis); #4: #1 AND #2 AND #3.
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1.2 Inclusion Criteria

(1) Study type: Meta-analysis or systematic review; (2) Study content: Inves-
tigation of risk and protective factors influencing recovery from post-stroke
dysphagia.

1.3 Literature Screening and Data Extraction

All retrieved literature was managed using Endnote X9. Two researchers inde-
pendently screened the literature using a double-blind approach. Endnote X9
was first used to automatically identify duplicate studies by title and authors,
followed by manual removal of remaining duplicates. Initial screening was per-
formed by reading titles and abstracts, followed by full-text review to identify
studies meeting inclusion criteria. Data independently extracted by the two re-
searchers included: first author, country, publication year, and risk/protective
factors examined in each systematic review. Additionally, specific effect esti-
mates (OR or HR) and their 95% confidence intervals (CI) from original stud-
ies within each systematic review were extracted. Any disagreements during
screening or data extraction were resolved through discussion involving a third
researcher.

1.4 Literature Quality Assessment Method

The AMSTAR 2 scale was used to assess the quality of included meta-analyses
and systematic reviews [10]. This tool comprises 16 items, among which items
2,4,7,9, 11, 13, and 15 are critical domains. Each item can be rated as Yes
(Y), Partial Yes (PY), No (N), or Not Applicable (NA). The overall quality is
classified into four levels: high, moderate, low, and critically low, based on the
following criteria [11-12]: High quality: all critical domains meet requirements
with at most one non-critical item not meeting requirements; Moderate quality:
more than one non-critical item does not meet requirements; Low quality: one
critical domain does not meet requirements regardless of non-critical items; Crit-
ically low quality: more than one critical domain does not meet requirements
regardless of non-critical items.

1.5 Evidence Quality Assessment Method

This study employed a four-tiered grading system to evaluate the quality
of evidence for different influencing factors, with categories: strong (ro-
bust/convincing), highly suggestive, suggestive, and weak [13]. This evaluation
method comprehensively assesses evidence strength based on number of cases,
random-effects P-value, between-study heterogeneity (I?), 95% CI, small-study
effects bias, and excess significance bias. Specific criteria were: (1) Strong
evidence: supported by more than 1,000 cases, random-effects model P <
1075, no significant heterogeneity between studies (12 < 50%), 95% CI does
not include zero, and no evidence of small-study effects or excess significance.
(2) Highly suggestive evidence: more than 1,000 cases with highly significant
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association (random-effects P < 107%) and significant P-value in the largest
study included in the meta-analysis (P < 0.05). (3) Suggestive evidence:
random-effects P < 0.01 with more than 1,000 cases. (4) Weak evidence: other
significant associations (P < 0.05) were rated as weak evidence [14-15].

1.6 Data Analysis Method

In umbrella reviews, original studies may be included in multiple systematic re-
views with similar research objectives, leading to literature overlap. Directly syn-
thesizing these results could increase bias risk and affect evidence quality assess-
ment. To avoid substantial literature overlap, this study integrated data from
all relevant original studies within existing systematic reviews and re-analyzed
them [16-17]. Statistical analysis was performed using STATA 16 and Review
Manager 5.4 software.

Results
2.1 Search Results

A total of 1,286 systematic reviews related to post-stroke dysphagia were re-
trieved from databases. After excluding 515 duplicate papers, 760 studies were
excluded through title and abstract screening for not meeting inclusion criteria.
Following full-text review, 5 systematic reviews investigating prognostic factors
for post-stroke dysphagia (encompassing 39 original studies) were ultimately
included [Figure 1: see original paper].

2.2 Basic Characteristics of Included Studies

This study included systematic reviews published between 2021-2024 on prog-
nostic factors for post-stroke dysphagia. Each systematic review included 11-28
original studies, covering a total of 45 prognostic factors (Table 1 ).

2.3 Quality Assessment Results of Included Studies

All systematic reviews failed to report funding information for included studies.
D’NETTO et al. [6] and WANG et al. [20] were rated as high-quality studies as
they only had this single non-critical deficiency. The remaining three system-
atic reviews had deficiencies in critical items: failure to register or develop a
priori protocols. Additionally, ZHANG et al. [18] and MAO et al. [21] did not
adequately explain and discuss heterogeneity among included studies; MAO et
al. [21] also did not assess the impact of individual study bias risk on meta-
analysis results; and LIU et al. [19] did not specify search dates, making the
literature screening process irreproducible. These three reviews each had only
one critical item deficiency (with remaining deficiencies being non-critical), and
were therefore rated as low-quality studies (Table 2 ).
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2.4 Evidence Strength Evaluation

2.4.1 Strong Evidence Impaired consciousness was evaluated as strong evi-
dence for influencing post-stroke dysphagia prognosis. Relevant studies included
151,521 cases. Random-effects model results showed impaired consciousness
was a risk factor for post-stroke dysphagia prognosis (OR = 0.09, 95%CI =
0.08~0.09, P < 107°), with extremely low heterogeneity between studies (I <
0.001) and no evidence of small-study effects or publication bias.

2.4.2 Highly Suggestive Evidence Nine influencing factors were evaluated
as highly suggestive evidence. Among these, eight factors—including age, sex,
cognitive impairment, dysphagia severity, malnutrition, activities of daily liv-
ing, NIHSS score, and mRS score—included more than 1,000 cases each, with
random-effects models showing highly significant associations (P < 1076). How-
ever, they were downgraded to highly suggestive evidence due to significant
heterogeneity between studies (I2 > 50%). Bilateral stroke, despite low het-
erogeneity (I2 = 20%), was also rated as highly suggestive evidence due to
publication bias (P = 0.049). Specific data were: (1) Age (n = 3,405, OR =
1.29, 95%CI = 1.26~1.32, 12 = 98%); (2) Male sex (n = 151,430, OR = 1.34,
95%CI = 1.31~1.38, I = 77%); (3) Dysphagia severity (n = 1,211, OR = 1.12,
95%CI = 1.08~1.16, I? = 75%); (4) Cognitive impairment (n = 1,398, OR =
1.10, 95%CI = 1.09~1.12, 12 = 97%); (5) Malnutrition (n = 152,418, OR = 1.07,
95%CI = 1.04~1.10, I? = 81%); (6) Activities of daily living (n = 1,234, OR
= 1.04, 95%CI = 1.02~1.06, 12 = 85%); (7) High NIHSS score (n = 3,553, OR
= 1.19, 95%CI = 1.15~1.23, 12 = 90%); (8) mRS score = 0 (n = 153,072, OR
= 0.79, 95%CI = 0.77~0.82, I? = 64%); (9) Bilateral stroke (n = 1,192, OR =
2.89, 95%CI = 2.09~1.00, I? = 20%, Egg’s test P = 0.049).

2.4.3 Weak Evidence Thirty-five influencing factors showed statistical sig-
nificance (random-effects model P < 0.05) but were rated as weak evidence due
to fewer than 1,000 included cases, failing to meet criteria for suggestive or
higher evidence levels (Table 3 ).

Discussion

This umbrella review systematically evaluated prognostic factors for post-stroke
dysphagia, identifying 45 different factors, among which 10 had strong or highly
suggestive evidence. The following sections elaborate on how these factors in-
fluence prognosis.

Elderly patients exhibit reduced contraction strength of orofacial muscles and de-
layed response to food stimuli, affecting swallowing coordination [22]. Regarding
sex differences, estrogen has been demonstrated to have neuroprotective effects,
but males lack estrogen’s role in immune regulation [23]. Additionally, smok-
ing history is more prevalent among males, leading to impaired ciliary function
and decreased lung capacity, which increases the incidence of stroke-associated
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pneumonia [24]. These factors collectively affect swallowing function recovery.
Furthermore, cognitive impairment significantly impacts post-stroke dysphagia
prognosis, as patients with cognitive deficits have poor treatment compliance
and cannot effectively execute rehabilitation training, hindering recovery.

Impaired consciousness, activities of daily living, NITHSS score, and mRS score
all reflect stroke severity, which is significantly associated with slower swallow-
ing recovery [25]. Patients with bilateral stroke typically have higher stroke
severity and more complex swallowing function recovery because the central
swallowing pathway is bilateral. While unilateral lesions can achieve functional
compensation through reorganization of swallowing cortical areas in the un-
affected hemisphere, bilateral lesions substantially increase recovery difficulty
[26].

Malnutrition increases the incidence of post-stroke complications, leading to pa-
tient deterioration and worsening dysphagia [27-28]. Particularly in patients
with severe dysphagia upon admission, inadequate nutritional intake due to
swallowing difficulties further deteriorates overall health status, creating a vi-
cious cycle that ultimately results in poor prognosis for post-stroke dysphagia
[29].

These factors can be further categorized into reversible and irreversible deter-
minants. Age, sex, and bilateral stroke are irreversible factors, while impaired
consciousness, cognitive impairment, dysphagia severity, malnutrition, activi-
ties of daily living, mRS score, and NIHSS score are reversible. Irreversible
factors indicate relatively poor prognosis that cannot be modified clinically,
whereas reversible factors can be improved through active clinical intervention
to promote swallowing function recovery. For example, cognitive impairment
primarily relates to the oral preparatory phase of swallowing, and improving cog-
nitive function can enhance patient compliance and promote effective execution
of swallowing rehabilitation training. Malnutrition is the most easily modifiable
factor clinically, as nutritional status can be improved through dietary modifica-
tions, feeding routes (nasogastric tube, etc.), or parenteral nutritional support.
Factors such as impaired consciousness, activities of daily living, NTHSS score,
and mRS score are associated with stroke severity, and can be improved through
rehabilitation therapy that promotes neural plasticity and compensation mecha-
nisms, thereby accelerating swallowing function recovery [30]. Therefore, when
managing patients with post-stroke dysphagia, clinicians should not only assess
and treat swallowing function itself but also emphasize early identification and
intervention of other relevant functional deficits, implementing comprehensive
rehabilitation strategies to improve overall outcomes [31].

In this study, intervention factors (timing of intervention and electrical stim-
ulation) were both weak evidence, primarily because some original studies ex-
plored factors affecting post-stroke dysphagia prognosis without intervention,
while others investigated different factors affecting prognosis based on certain
interventions and specific timing. Only a few studies evaluated timing of inter-
vention or intervention measures as independent influencing factors, resulting in
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weak evidence strength. However, early intervention is believed to maximize the
utilization of the post-stroke neuroplasticity window, facilitating faster recovery
of swallowing function [32-33].

In summary, this study evaluated the quality and strength of evidence from
multiple systematic reviews, providing a basis for clinical identification and
management of high-risk factors for post-stroke dysphagia. However, most evi-
dence in this study was weakly suggestive, indicating that current research on
prognostic factors for post-stroke dysphagia is of variable quality with issues
such as small-sample bias and high heterogeneity. Additionally, this study is
limited by the small number of systematic reviews on prognostic factors for
post-stroke dysphagia, which may have resulted in insufficient evaluation of cer-
tain influencing factors. Therefore, more high-quality studies are needed in the
future to further validate these factors’ effects.
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