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SUMMARY

Introduction/Objective This study aimed to investigate the impact of multidisciplinary management led
by brain—heart health experts on the quality of life (QoL) of patients suffering from post-stroke dysphagia.
Methods A total of 194 patients with post-stroke dysphagia, treated between January 2021 and June
2024, were selected and randomly assigned to a control group (99 cases, standard care) and an observa-
tion group (95 cases, multidisciplinary management by brain-heart health experts). Both groups received
intervention for three months. The swallowing function, clinical efficacy, nutritional risk and QoL were
compared between the two groups before and after the intervention using the water-swallowing test
(WST), the Gugging Swallowing Screen (GUSS), Nutritional risk screening 2002 (NRS2002) and stroke-
specific QoL scale (SS-QOL).

Results Compared to the pre-intervention period, both the observation group and the control group
exhibited reduced WST grades, GUSS scores and NRS2002 screening risks post-intervention (p < 0.05),
with a significant increase in the SS-QOL scores (p < 0.05). Compared with the control group, the observa-
tion group demonstrated lower WST grades, GUSS scores and NRS2002 screening risks post-intervention
(p < 0.05). The clinical efficacy of the observation group was superior to that of the control group (p < 0.05),
and the SS-QOL scores in the observation group were significantly higher than those in the control
group (p < 0.05).

Conclusion Multidisciplinary management led by brain-heart health experts significantly improved swal-
lowing functions, reduced malnutrition risk and enhanced QoL in patients with post-stroke dysphagia.
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INTRODUCTION

Stroke is a prevalent detrimental condition
that often leads to long-term complications.
Subnuclear damage to the swallowing, hypo-
glossal and vagus nerves due to stroke can
lead to true bulbar palsy, while bilateral cor-
ticobulbar tract damage can result in pseudo-
bulbar palsy. These conditions impair voluntary
tongue movements, reduce muscular coordina-
tion and contribute to dysphagia [1]. Surveys
suggest a complication incidence rate oscillat-
ing between 28% and 67% [2]. This range is
influenced by differences in study populations,
assessment methods, and dysphagia screening
times. Nonetheless, it highlights the significant
burden of dysphagia after stroke and highlights
the importance of early identification and
targeted management to prevent associated
complications such as aspiration pneumonia,
malnutrition, and prolonged hospitalization.
Dysfunctional swallowing predisposes patients
to malnutrition, electrolyte imbalances, psycho-
logical disorders and other health issues, there-
by impeding recovery from cerebral injury and
diminishing quality of life (QOL). Moreover,
the risk of aspiration during mealtimes can lead

to life-threatening conditions such as aspiration
pneumonia and choking [3]. Consequently, in
clinical practice, expedited restoration of swal-
lowing functionality constitutes a cornerstone
of rehabilitative care. Predominant therapeutic
modalities include respiratory function train-
ing, electrical stimulation, central stimulation,
swallowing function training and acupuncture
therapy. However, these singular rehabilitation
treatments are susceptible to external factors,
potentially leading to suboptimal patient com-
pliance and outcomes. To meet these chal-
lenges, there is an increasing shift to a mul-
tidisciplinary management model, moving
away from the traditional, experience-guided,
personalized approach. The model emphasizes
collaborative decision-making between profes-
sionals from different disciplines who integrate
their expertise to design individualized and ev-
idence-based intervention plans based on each
patient’s clinical situation [4]. Recent studies
highlighted the pivotal role of multidisciplinary
collaboration (involving a multidisciplinary
diagnosis and treatment pattern) in the reha-
bilitation process of patients who experienced
stroke [5, 6]. Consensus among experts advo-
cates for a multidisciplinary team approach to



Application of multidisciplinary management with brain-heart health experts

dysphagia management, with brain-heart health experts
emerging as pivotal figures responsible for comprehen-
sive patient evaluations, health management and profes-
sional follow-ups [7]. They are professionally trained and
evaluated in multidisciplinary theoretical knowledge and
communication skills, possessing extensive medical knowl-
edge and practical experience [8]. Numerous studies have
shown that the involvement of brain-heart health experts
in the rehabilitation process can effectively enhance patient
recovery outcomes [9, 10]. This study endeavors to investi-
gate the effects of multidisciplinary management involving
brain-heart health experts on the rehabilitation of patients
with post-stroke dysphagia. The aim of this examination
was to identify an effective management model to provide
a reference for guiding the clinical practice of rehabilitation
treatment for patients with post-stroke dysphagia.

METHODS
Study participants

A cohort of 213 newly diagnosed patients with stroke-
dysphagia, treated in the Department of Neurology at the
First Affiliated Hospital of Anhui University of Science
and Technology between January 2021 and June 2024,
were selected as the study participants. They were divided
into an observation group (103 cases) and a control group
(110 cases). After accounting for dropouts (five cases) and
deaths (three cases) in the observation group, and drop-
outs (three cases) and deaths (eight cases) in the control
group, 95 cases in the observation group and 99 cases in
the control group were ultimately included in the statistical
analysis. The inclusion criteria were as follows:

(1) patients experiencing their first stroke episode, with
diagnoses corroborated by head magnetic resonance imag-
ing or computed tomography scans, aligning with estab-
lished stroke diagnostic criteria [11];

(2) patients with the manifestation of dysphagia, as evi-
denced by a water-swallowing test (WST) grade of III or
higher [12];

(3) patients who demonstrated an ability to cooperate
well;

(4) patients who voluntarily consented to participate
in the study.

The exclusion criteria were as follows:

(1) patients with severe cardiac, renal, or hepatic dys-
function;

(2) patients with moderate to severe cognitive impair-
ments or psychiatric conditions that precluded cooperative;

(3) patients in a comatose state.

All participants were randomly divided into an observa-
tion group and a control group using a random number
table method. Based on their admission sequence num-
ber, each participant was assigned a three-digit number
from a pre-set random number table. Patients with an odd
number were placed in the observation group, while those
with an even number were placed in the control group.
The control group followed the rehabilitation management
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methods outlined in the Chinese Guidelines for Dysphagia
Rehabilitation Management (2023) [13]. Conversely, the
observation group received multidisciplinary management
led by brain-heart health experts, who collaborated to de-
velop treatment and care plans.

Specific strategies: team formation

The multidisciplinary team included: a deputy director
of the nursing department with extensive clinical nursing
experience as the team leader; the head of the neurology
department and the head nurse from the neurology ward
as deputy leaders; and members comprising a neurolo-
gist, a charge nurse, a rehabilitation therapist, a dietitian, a
psychological counsellor, and a brain-heart health expert.

Division of labor

(1) The team leader managed the multidisciplinary team
and coordinated communication between specialities.

(2) The deputy leaders were responsible for establishing
team working protocols to ensure the adoption of optimal
rehabilitation measures for patients.

(3) The neurologist was tasked with interpreting the
Chinese Guidelines for Early Rehabilitation Treatment of
Stroke, conducting examinations and providing guidance
for nursing care.

(4) The charge nurse was responsible for recognizing
aspiration risk, monitoring patient progress and psycho-
logical state and implementing health education.

(5) The rehabilitation therapist conducted swallowing
function screenings, assessed patients’ swallowing func-
tions, established swallowing function training programs,
and initiated rehabilitation interventions.

(6) The dietitian conducted comprehensive nutritional
assessments of patients and developed and adjusted nutri-
tional plans based on individual nutritional needs to ensure
adequate nutrient intake.

(7) The psychological counsellor was responsible for
assessing and intervening in patients’ psychological states.

(8) The brain-heart health expert was tasked with the
comprehensive assessment, health management, and pro-
fessional follow-up of inpatients and outpatients.

Implementation of multidisciplinary management
interventions led by brain-heart health experts

A multidisciplinary management communication plat-
form was established and spearheaded by the team leader
through the creation of a “Multidisciplinary management
team” WeChat group. Specific intervention measures based
on the information platform included:

1) Nutritional risk screening: Brain-heart health experts
assisted dietitians in conducting nutritional risk screenings
using the Nutritional risk screening 2002 (NRS2002) tool
[14] to assess patients’ nutritional status.

2) Swallowing function training [15]: included exercises
for lip, cheek, and tongue movements. Pharyngeal stimu-
lation involved using an ice cotton swab to stimulate the
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palatoglossal arch, the base of the tongue and the posterior
pharyngeal wall, and instructing patients to perform dry
swallowing actions to help stimulate pharyngeal muscles.
Each session lasted five minutes and was conducted three
times daily.

3) Health education: Focused health education sessions
were held weekly, with brain-heart health experts respon-
sible for notifying team members to prepare PowerPoint
presentations in advance. The multidisciplinary team or-
ganized and ensured active participation by patients with
stroke-dysphagia and their families.

4) Psychological care: Psychological counsellors dynam-
ically assessed patients’ psychological states and promptly
communicated any psychological issues to psychiatrists.

5) Rehabilitation follow-up: a follow-up database
for discharged patients was established and a follow-up
WeChat group was created; weekly phone calls were con-
ducted with patients for continuous rehabilitation guidance
and ensured via the implementation of a three-month in-
person follow-up process.

Evaluation indicators

The patients in both groups were assessed before the inter-
vention and three months after discharge using the follow-
ing indicators. Follow-up at three months was conducted
via on-site outpatient visits, where members of the multi-
disciplinary management team evaluated clinical efficacy,
swallowing function, nutritional status, and QoL using
questionnaires or on-site examinations. The findings were
subsequently reviewed and validated by the team leader
and deputy leader.

WST: utilizing the WST for grading, patients initially
consumed 1-3 tablespoons of water [12]. If no abnor-
malities were observed, they proceeded to drink 30 mL
of water, with the duration of drinking being recorded
to observe the condition of drinking and the presence of
coughing or choking. The test consisted of five grades,
Grade I: normal, i.e., drinking in one gulp within five sec-
onds without coughing or choking; Grade II: suspected
swallowing disorder, i.e., taking more than five seconds
to drink in one gulp or needing more than two attempts
without coughing or choking; Grade III: able to drink in
one gulp but with coughing or choking; Grade I'V: need-
ing more than two attempts with coughing or choking;
Grade V: frequent coughing or choking, unable to finish
drinking. Grades III to V were considered to include swal-
lowing disorders.

Clinical efficacy: markedly effective — a two-grade im-
provement in the WST compared to before the interven-
tion; improved - a one-grade improvement compared to
before the intervention; ineffective — no improvement in
the WST results. The overall response rate (ORR) was cal-
culated by comparing the efficacy between the two groups
as ORR = (significant effect + improved) / total number
of cases x 100%.

Swallowing function: the Standardized Swallowing
Assessment [16] was utilized to evaluate patients’ swallow-
ing function before and after the intervention and included
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a clinical examination, water drinking test and normal eat-
ing assessment, with a total score of 18-46 points. The
score was inversely related to swallowing function.

Nutritional status of patients: The NRS2002 tool [17]
was employed to screen patients for nutritional risk and
covered nutritional status, disease severity and age. A score
of 3 or above indicated a risk of malnutrition.

QoL: The stroke-specific QoL scale (SS-QOL) [18] was
used for the assessment of 12 dimensions including family
roles, cognition, mobility, and self-care, with 49 items and
a total score of 49-245 points. A higher score indicated a
better QoL.

Statistical analysis

All data were statistically analyzed using the IBM SPSS
Statistics for Windows, Version 25.0. (IBM Corp., Armonk,
NY, USA). Quantitative data were described as mean +
standard deviation (% + s), and differences between the
two groups were compared using a t-test. Categorical data
were described as rates (%), and between-group compari-
sons were made using the x” test with a significance level
of o = 0.05.

Ethics approval: This study was conducted in accor-
dance with the Declaration of Helsinki and approved
by the Medical Ethics Committee of The First Affiliated
Hospital of Anhui University of Science and Technology.

RESULTS

Comparison of baseline data between the two
groups

A cohort of 213 patients was recruited according to the in-
clusion criteria and randomly divided into an observation
group (103 cases) and a control group (110 cases). After a
three-month follow-up, 95 cases in the observation group
and 99 cases in the control group were included. The com-
parison of baseline data between the two groups showed
no significant differences in demographic characteristics,
stroke type, and average hospital stay (p > 0.05), indicating
comparability between the groups (Table 1).

Comparison of WST grades between the two
groups

WST scores were significantly improved in both groups
after the intervention (p < 0.05), and greater improvements
were observed in the observation group, particularly in
terms of a reduction in severe dysphagia (Grade V) and an
increase in normal swallowing function (Grade I) (Table 2).

Comparison of clinical efficacy between the two
groups

The ORR in the observation group (92.63%) was signifi-
cantly higher than in the control group (66.67%), with a
statistically significant difference (p < 0.05).
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Table 1. Comparison of baseline data between the two groups

. Observation | Control Group
Group (n =95) (n=99) P

Age* 71.11+11.56 | 73.21£11.08 | 0.196
Gender®
Male 56 (58.95) 61(61.62)

0.704
Female 39 (41.05) 38 (38.38)
Stroke Type®
Ischemic Stroke 80 (84.21) 80 (80.81) 0533
Hemorrhagic Stroke 15 (15.79) 19 (19.19) ’
Average Hospital Stay® 14.16 £6.37 14.62+7 0.634

"data are presented in years with mean value and standard deviation;
~data are presented as u number of patients with percentage in brackets;
°data are presented in days with mean value and standard deviation

Table 2. Comparison of water-swallowing test grades before and after
intervention

— = = = >
[%} () [ () (] (]
Parameters e S e e ° ° p
S| &6 | 6| 6| 6| G
Observation Group
Before 95 1 1 27 27 29
< 0.001
After 95 36 28 25 3 3
Control Group
Before 99 2 10 27 29 31
< 0.001
After 29 25 30 21 12 11

Table 3. Comparison of Swallowing Function Scores (SFS) before and
after intervention

Parameters el SFS p
Cases
Observation Group
Before 95 31.53+6.31
< 0.001
After 95 23.33 £4.60
Control group
Before 99 29.49 £ 7.06
<0.001
After 99 20.83 +£3.78

Table 4. Comparison of Nutritional Risk Screening 2002 before and
after treatment

Grou Cases Risk of Without the risk of
P malnutrition malnutrition P
Observation Group
Before 95 82 13
<0.001
After 95 47 48
Control Group
Before 99 84 15
<0.001
After 99 55 44

Table 5. Comparison of stroke-specific quality of life scale (SS-QOL)
scores before and after treatment

Group Cases SS-QOL Scores p
Observation Group
Before 95 128.75 +38.17

<0.001
After 95 170.83 £35.61
Control Group
Before 99 124.96 + 38.83

<0.001
After 29 159.77 £26.09

Srp Arh Celok Lek. 2025 May-Jun;153(5-6):230-236

Comparison of swallowing function between the
two groups

The swallowing function score showed a significant
improvement in both groups after the intervention
(p < 0.001), and a greater reduction was observed in the
observation group, suggesting that swallowing function
enhancement was more effective (Table 3).

Comparison of NRS2002 results between the two
groups

NRS2002 risk screening showed a significant reduction
in the risk of malnutrition in both groups after the inter-
vention (p < 0.05), with a more significant improvement
in the observation group compared to the control group.
(Table 4).

Comparison of QoL between the two groups

SS-QOL scores showed a significant improvement
(p < 0.001) in both groups after the intervention, with a
greater increase in the observation group compared to the
control group, indicating an improved QoL after the in-
tervention (Table 5).

DISCUSSION

The Chinese Stroke Dysphagia and Nutritional Management
Manual (2019) underscores that the management of post-
stroke dysphagia is a clinical management process involv-
ing multidisciplinary collaboration [19]. Management
teams involving brain-heart health experts conduct com-
prehensive assessments primarily based on patient needs
and risk factors and provide patients with high-quality,
professional, and comprehensive management, thereby
improving patient outcomes. Furthermore, these teams
significantly contribute to enhancing the compliance of
patients with stroke concerning medical advice and health
education [20, 21].

The results of the present study indicate that multi-
disciplinary management involving brain-heart health
experts significantly improved the clinical efficacy, swal-
lowing function, nutritional status and QoL of patients
with post-stroke dysphagia compared to the control group.
Stroke and its complications require a lengthy rehabili-
tation process. Brain-heart health experts play an active
and affirmative role in improving the awareness of pa-
tients with stroke and high-risk populations’ awareness
of the disease and treatment compliance through effec-
tive health management and follow-up [22]. Within the
team, they are instrumental in conducting comprehensive
assessments, health management and professional follow-
ups for both in-hospital and out-hospital patients with
stroke. Implementing multidisciplinary management for
dysphagia ensures the continuous professional manage-
ment of patients and timely assessment and adjustment
of rehabilitation treatment plans, where it acts as a bridge
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between in-hospital and out-hospital care to ensure effec-
tive rehabilitation treatment for patients.

The results of this study are consistent with multiple
studies and demonstrate unique advantages. Chen et al. [6]
proposed that the multidisciplinary collaboration model
could effectively improve the recovery rate of swallowing
function, however, their model lacked a clearly defined
core coordinator, which may have limited team collabora-
tion efficiency. In contrast, the present study introduced
a management model led by brain-heart health experts,
which improved the communication efficiency between
various disciplines and realized continuous management
from hospitalization to discharge and significantly im-
proved clinical efficacy. Wang et al. [9] showed that the
intervention of brain-heart health experts through mobile
health platforms could improve patient treatment com-
pliance. In our study, the model was further applied to
the field of swallowing function rehabilitation, combined
with nutritional support, psychological care and family
participation, and the results for the observation group
were better than the control group in terms of swallowing
function score, nutritional status and QoL, indicating that
this management model has high promotional value. In ad-
dition, the community-based group rehabilitation program
of Yang et al. [16] demonstrated that structured rehabili-
tation could help improve patients’ QoL. Accordingly, a
digital follow-up system (via the WeChat platform) was
included in this study to enhance the continuity and oper-
ability of the intervention, thereby enabling patients to still
receive professional guidance after discharge and ensure
the stability of rehabilitation effects. In summary, this study
followed a more systematic and practical approach than
previous studies in terms of integrating multidisciplinary
resources, strengthening the role of experts and optimiz-
ing the use of assessment tools, which provides new ideas
and a practical path for the standardized management and
rehabilitation of post-stroke dysphagia.

Patients with stroke, hindered by partial brain tissue
damage, encounter restrictions in self-care, language capa-
bilities, and social participation. The condition’s slow and
prolonged rehabilitation process and sequelae can easily
trigger mental afflictions. Patients with stroke-induced
dysphagia experience swallowing dysfunction, leading to
aspiration, coughing, and even pulmonary infection under
adverse psychological and physiological states, which can
lead to malnutrition. Brain-heart health experts can imple-
ment systematic, standardized, and stratified follow-up
management, covering physical, psychological, and med-
ication-related aspects to tailor the timing and content of
follow-up according to each patient’s condition [21, 23].
By establishing a robust communication relationship with
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patients that focuses on their psychological frame of mind
and providing necessary socio-psychological support,
brain-heart health experts can significantly alleviate ad-
verse psychological emotions such as anxiety and depres-
sion among patients with stroke and improve outcomes
while also addressing nutritional issues and enhancing
patients’ QoL [20].

CONCLUSION

In conclusion, multidisciplinary management involving
brain-heart health experts integrate multidisciplinary
resources, personnel, and professional knowledge and
applies them to the clinical care of patients with stroke
and dysphagia. This enhances the accuracy and specific-
ity of rehabilitation measures, ensuring timely and ef-
fective treatment of the condition, and providing social
and psychological support. This approach exerts a more
pronounced ameliorative effect on patients’ dysphagia, en-
hances clinical efficacy, diminishes the risk of nutritional
malnutrition, and improves patients’ QoL, demonstrating
substantial value for clinical implementation.

This study is not without its limitations. Being a single-
centre study with a relatively small cohort size, the findings
are susceptible to bias, potentially curtailing the universal-
ity and applicability of the conclusions. Moreover, the short
follow-up time and the small number of follow-up visits
preclude a comprehensive evaluation of patients’ recovery
process and long-term outcomes, including an absence
of statistical analysis on the recurrence rates of stroke. To
address these shortcomings, future studies should aim to
conduct more rigorous multi-centre, large-sample studies
and provide references for the rehabilitation treatment of
patients with stroke-induced dysphagia through extended
follow-up periods.
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MynTuaucuMnaAHapHu npuctyn 6onecHUUMMa ca gucdarujom nocie MoxaaHor
yAapa pagu nobo/bliarba ryTakba U KBa/JIMTETA XKMBOTA

by Gjy', CjaHrcja PoHr', JeH laH', Tao Bej', Cjydanr Llanr!, Hunrhunr Jby', Husr Llanr!, LiunuH Banr?

'YHuBep3uTeT HayKe 1 TexHonoruje AHxyja, lMpBa npuapyxeHa 6onHnua, Operetbe 3a Hery, XyajHaH, KiHa;
“MeguumHcka rpyna Cunxya y XyajHaHy, BonHuua CuHxya, Onerbetbe MeguUmMHCKe ncuxonorje, XyajHaH, KuHa

CAXETAK

Yeop/LUnm OBa cTyanja nmana je 3a Unb Aa UCTPaxu yTuLaj
MYATUAUCLMMIMHAPHOT NPUCTYNA KOjIM PYKOBOAE CTPYYHbaLM
3a 3ipaBJbe MO3ra 1 CpLia Ha KBaNINTeT X1BoTa 60necHKa Koju
nate of Aucdarvje nocae MoXxaaHor yaapa.

MeTtoge YkynHo 194 6onecHuKa ca gucharnjom nocie Moxzia-
HOT yfapa, neyeHunx og jaHyapa 2021. go jyHa 2024. roguHe,
HacymMnuHo cy pacrnopeheHa y KOHTponHy rpymy (99 cnyuaje-
Ba, CTaHAApAHa Hera) 1 rpyny 3a nocmatpame (95 cnyvajesa,
MYITUAVCLMMIVHAPHN MPUCTYN CTPYyYtbaka 3a 3ApaB/be MO3ra
n cpua). Obe rpyne 6une cy NoABpryyTe TPOMECEUHO] UHTEP-
BeHUMju. OyHKLUMja ryTamba, KNHUYKa epuKacHOCT, HyTPUTUBHA
pU3VK 1 KBanuTeT X1BoTa yrnopeheru cy namehy rpyna npe u
nocne nHTepBeHuuje Kopuwhermem Tecta rytarba Boae (WST),
[YruHr CKpWHWHTa 3a MpoLeHy ryTarba (GUSS), cKpyHMHra Hy-
TputBHOT pu3unka 2002 (HPC2002) 1 ckane KBanuTeTa XXMBOTa
cneundryHe 3a moxaaHu yaap (SS-QOL).

Pesyntatu Y nopehetby ca nepmoaom npe MHTEPBEHLM]jE, 1
nocmaTpayka 1 KOHTPO/Ha rpyna nokasane cy cMakbetbe Bpef-

DOI: https://doi.org/10.2298/SARH241122043X

HocTu y TectoBrMa WST, GUSS n HPC2002 nocne nHTepBeHuyje
(p < 0,05), y3 3HauajHO noBehare pe3ynTtaTa Ha ckanu SS-QOL
(p < 0,05). Y nopehety ca KOHTPOMHOM rpPynoMm, NocMaTpaHa
rpyna je mokasana Huxe BpegaHOCTU pe3ynTaTta TectoBa WST,
GUSS n HPC2002 nocne uHtepeeHuuje (p < 0,05). KnuHnuka
edUKacHOCT mocmaTpaHe rpyne 6vna je 3HayajHo Beha y opgHocy
Ha KOHTponHy rpyny (p < 0,05), a pesyntatn SS-QOL y nocma-
TpaHoj rpynu 6unu cy 3Ha4ajHoO BULLW Of, OHUX Y KOHTPOJHO]
rpynu (p < 0,05).

3akpyyak MyntmancunniIMHapHm Npuctyn nog BohHcreom
CTpyyYHaka 3a 3apaB/be Mo3ra 1 cpLia 3HayajHo je nobosbluao
bYHKUWjy ryTarba, CMab1o prU3nK Of HEYXpakbeHOCTU U YHa-
Npeavo KBanmTeT XMBOTa Kof 6onecHUKa ca gncdarujom nocne
MOX[aHor yaapa.

KmbyuHe peun: ancdarunja; MoxaaHu yaap; CTpyyraumy 3a
34paB/be MO3ra 1 CpLa; MyNTUANCUUNANHAPHA Hera; KBanuTeT
XKMBOTa
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