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Abstract
Background and objectives: Post-stroke dysphagia management research has primarily focused on screening, assessment, 
and intervention strategies, with limited objective indicators for evaluating nursing care quality. This study aimed to develop 
a dysphagia nursing quality evaluation index system for neurosurgical inpatients with stroke.

Methods: Using the “structure-process-outcome” three-dimensional quality model as the theoretical framework, a preliminary 
quality evaluation index system was constructed through literature analysis and group discussion. A two-round Delphi expert 
consultation was conducted among 25 purposively selected clinical experts from tertiary Class A hospitals, with inclusion 
criteria requiring a bachelor’s degree or higher, an intermediate professional title or above, and at least 10 years of clinical 
experience in stroke nursing or related fields. The analytic hierarchy process was used to determine indicator weights. Out-
come measures included expert authority coefficients (Cr), Kendall’s W concordance coefficient, internal consistency reliability 
(Cronbach’s α), and the final indicator structure.

Results: The Cr values were 0.87 and 0.88 across the two rounds. Kendall’s W concordance coefficient increased from 0.207 to 
0.235 (P < 0.001), indicating statistically significant expert agreement. The final index system comprised 3 first-level indicators, 
11 second-level indicators, and 44 third-level indicators, with all indicator definitions and weights determined. The overall 
Cronbach’s α was 0.86, indicating preliminary internal consistency.

Conclusions: This study developed a dysphagia nursing quality evaluation index system for neurosurgical inpatients with 
stroke using the three-dimensional quality model and the Delphi method. The system showed acceptable expert authority, 
statistically significant expert agreement, and preliminary internal consistency, suggesting potential applicability for nursing 
quality monitoring in neurosurgical wards and Neurosurgery Intensive Care Units. Further clinical validation is needed before 
routine implementation.
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Introduction
Stroke is characterized by a high incidence, high disability rate, 
high mortality, and high recurrence rate. It remains the second 
leading cause of death globally and the third leading cause of com-
bined death and disability.1,2 In this study, stroke includes ischemic 
stroke, intracerebral hemorrhage, and subarachnoid hemorrhage. It 
has been reported that approximately two million new stroke cases 
occur annually in China,3 and post-stroke dysphagia is common, 
with reported prevalence varying widely across studies and pooled 
estimates of approximately 42% among acute stroke patients.4,5 
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Malnutrition risk is also common after stroke and among hospi-
talized patients with neurological diseases, and dysphagia may 
further compromise nutritional intake. Reported prevalence varies 
according to patient populations and assessment tools.6,7 Mean-
while, dysphagia frequently triggers psychological disorders such 
as anxiety, fear, and depression, thereby reducing patients’ qual-
ity of life.8 Evaluation of dysphagia nursing quality is an essential 
component of stroke prevention and management, and also a criti-
cal measure for improving patients’ safety and quality of life.9,10 
To date, substantial research has been conducted on the therapeutic 
and nursing management of post-stroke dysphagia worldwide.11,12 
The primary focus has been on screening tools, risk assessment, 
and intervention protocol development. However, objective indi-
cators remain limited for evaluating nursing care quality across 
the different stages of dysphagia management; therefore, there is a 
need to establish a comprehensive evaluation index system based 
on a systematic evaluation model.

In neurosurgical practice, dysphagia is frequently encountered 
in patients with impaired consciousness, brainstem injury, poste-
rior fossa lesions, intracerebral hemorrhage, postoperative edema, 
tracheostomy, and those receiving mechanical ventilation. Previ-
ous studies have also shown that post-stroke or neurogenic dys-
phagia may be particularly complex in patients requiring mechani-
cal ventilation and tracheostomy.13 These patients require more 
complex risk stratification and airway management than general 
stroke patients. Therefore, a nursing quality evaluation index sys-
tem specifically tailored to neurosurgical inpatients with stroke 
(including intracerebral hemorrhage, large-area ischemic stroke 
requiring surgical intervention, and patients in the Neurosurgery 
Intensive Care Unit (NICU)) is urgently needed.

The three-dimensional quality model proposed by American 
scholar Donabedian in the late 1960s includes three dimensions—
structure, process, and outcome—in medical and nursing quality 
evaluation systems, ensuring the integrity of the evaluation frame-
work.14 This model has been widely applied and has become an in-
ternationally recognized and widely used foundation for construct-
ing nursing quality evaluation index systems.15

This study used the three-dimensional quality model as the 
theoretical framework and combined expert consultation with the 
analytic hierarchy process to develop a dysphagia nursing quality 
evaluation index system for neurosurgical inpatients with stroke. 
The aim was to provide a structured reference for evaluating, mon-
itoring, and improving dysphagia nursing quality in neurosurgical 
wards and Neurosurgery Intensive Care Units (NICUs).

Materials and methods

Establishment of a research group
The research group consisted of 8 nurses, including 1 nurse with a 
senior title, 5 with mid-level titles, and 2 primary-level nurses. The 
main tasks of this research team were as follows: determining the 
evaluation theme, reviewing relevant literature, formulating the in-
dex system, compiling an expert consultation form, organizing and 
coordinating expert consultation activities, conducting statistical 
analysis of the consultation results, and constructing an evaluation 
index system for dysphagia nursing quality in neurosurgical stroke 
patients based on a three-dimensional quality model combined 
with expert and group consensus.

Literature analysis
The following main search terms were used: “cerebrovascular ap-

oplexy/apoplexy/stroke/cerebral stroke/cerebrovascular accident/
vascular accident/acute stroke/subacute stroke/cerebral infarction/
ischemic stroke”, “dysphagia/deglutition disorder/swallowing dis-
order*/swallowing problem*/swallowing difficulty”, “nursing/
care/manage*”, and “quality/standard*”. The search was conduct-
ed in databases including BMJ Best Practice, UpToDate, National 
Guideline Clearinghouse, JBI Evidence Summary, Registered 
Nurses’ Association of Ontario, Guidelines International Network, 
China Clinical Guideline Network, Cochrane Library, CINAHL, 
PubMed, China National Knowledge Infrastructure, and China 
Biology Medicine. A snowballing method was also used to sup-
plement retrieval of references cited in the literature. The search 
time range was set from database inception to July 2025. The lit-
erature search yielded 12 clinical practice guidelines, 8 systematic 
reviews, and 15 original studies, which were used to derive the 
initial indicators (Fig. 1).

Preliminary development of the initial evaluation index system
The relevant literature was reviewed and analyzed to serve as a 
theoretical basis for developing the nursing quality evaluation in-
dex system. After synthesis and summarization of the extracted 
data, the research team discussed, analyzed, and revised each in-
dicator individually, focusing on importance, practicality, feasibil-
ity, and significance, and further categorized the indicator system. 
Based on the three-dimensional quality model, a preliminary nurs-
ing quality evaluation index system for dysphagia in neurosurgical 
stroke patients was developed, comprising 3 first-level indicators, 
12 second-level indicators, and 35 third-level indicators.

Expert consultation

Selection of consultation experts
Using purposive sampling, we selected 25 of 32 initially contacted 
experts from tertiary Class A hospitals. Participants included clini-
cal medical staff and managers. The inclusion criteria were: (1) a 
bachelor’s degree or higher, (2) an intermediate title or above, (3) 
at least 10 years of experience in stroke clinical nursing, medical 
care, nursing management, or medical management, and (4) volun-
tary participation with informed consent. Of the 32 experts initially 
contacted, 7 did not participate (3 declined due to time constraints, 
2 were unavailable during the study period, and 2 did not respond). 
The final 25 experts came from 5 tertiary Class A hospitals in 
Hubei Province, China. Their specialties included stroke neurol-
ogy (n = 8), neurosurgery (n = 5), nursing management (n = 7), 
rehabilitation medicine (n = 3), and clinical nutrition (n = 2). No 
patients, speech-language therapists, registered dietitians, or inten-
sive care unit (ICU) physicians were included (Fig. 2).

Development of the expert consultation questionnaire
The initial consultation questionnaire consisted of four parts: (1) 
Introduction, which described the research background, objec-
tives, and instructions for completing the questionnaire; (2) Ex-
perts’ basic information, including gender (based on biological 
sex), age, highest educational degree, years of work experience, 
administrative titles, professional titles, current positions, research 
field, and contact information; (3) The main consultation content, 
including each evaluation indicator and a scoring system for item 
importance (experts rated each item on a 5-point Likert scale from 
1 [unimportant] to 5 [very important]), with an additional section 
for suggested revisions to capture divergent opinions; and (4) Ex-
pert authority self-assessment form, including self-assessment of 
familiarity with the subject matter and judgment basis.
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To improve the content validity, accuracy, and comprehensive-
ness of the questionnaire, the research team conducted a pilot sur-
vey among six nursing managers and four specialist nurses from 
high-risk departments for stroke-related dysphagia in our hospital. 
The structure, item order, content, and wording of the question-
naire were then repeatedly discussed and revised to develop the 
formal consultation questionnaire.

Indicator screening criteria
The criteria for retaining indicators were as follows: (1) mean 
importance score > 3.5; (2) coefficient of variation <0.25; and 
(3) full-score rate >20%.16,17 Indicators meeting all three criteria 

were retained. For indicators meeting only one or two criteria but 
considered highly relevant to the study topic, the research team 
decided whether to remove them after discussion, combined with 
experts’ written comments, and the final decision was reached 
through group consensus.

Implementation of expert consultation
Two rounds of expert consultation were conducted between August 
and September 2025. Questionnaires were distributed via email, and 
each round was completed within two weeks. Returned question-
naires were checked promptly to ensure completeness and an ad-
equate response rate. The results of the first round were summarized 

Fig. 1. Flowchart of the literature selection process. CBM, China Biology Medicine; CNKI, China National Knowledge Infrastructure; GIN, Guidelines Interna-
tional Network; NGC, National Guideline Clearinghouse; RNAO, Registered Nurses’ Association of Ontario.
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and analyzed, and the indicators were revised (additions, deletions, 
or modifications) to form the second-round questionnaire. In the 
second round, modifications and rationales for rejected suggestions 
were provided to experts, who were then asked to re-evaluate the in-
dicators and provide further feedback. The consultation process was 
terminated when expert opinions had converged. After two rounds, 
expert opinions showed acceptable consensus.

Statistical methods
Data were analyzed using Statistical Package for the Social Sci-

ences (SPSS) version 23.0 (IBM Corp., Chicago, IL, United 
States) and Microsoft Excel 2019. The Kolmogorov–Smirnov test 
was used to assess normality. Continuous variables with a normal 
distribution were expressed as means ± standard deviations. Cat-
egorical variables were reported as frequencies and percentages 
(%). Expert engagement was measured by the effective response 
rate and the proportion of experts providing comments. The ex-
pert authority coefficient (Cr) was determined by familiarity (Cs) 
and judgment basis (Ca).18 The degree of expert consensus was 
assessed using Kendall’s coefficient of concordance (W). In addi-

Fig. 2. Flowchart of the expert selection process. 
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tion, the analytic hierarchy process was used to calculate indicator 
weights. Internal consistency reliability was assessed using Cron-
bach’s α coefficient, calculated based on the importance ratings 
assigned by experts in the second-round questionnaire. This ap-
proach followed established Delphi study methodology, in which 
Cronbach’s α was used as a measure of homogeneity and consen-
sus among panelists.19 All tests were conducted at a significance 
level of α = 0.05.

Results

Basic information of experts
The expert consultation involved 25 participants, with a mean age 
of 42.08 ± 5.36 years, and the mean working experience in related 
fields was 19.84 ± 6.09 years. Regarding educational background, 
10 had a bachelor’s degree, 11 had a master’s degree, and 4 had a 
doctoral degree. Regarding professional titles, 8 had intermediate 
titles, 11 had associate senior titles, and 6 had senior titles. The 
reasons for non-participation of the 7 initially contacted experts 
are shown in Figure 2.

Expert enthusiasm and authority
In both rounds of expert consultation, 25 questionnaires were 
distributed, and the effective response rate was 100%. In the first 
round, Ca was 0.92, Cs was 0.81, and Cr was 0.87. In the second 
round, Ca was 0.93, Cs was 0.84, and Cr was 0.88.

Concentration and coordination of expert opinions
In the first round of expert consultation, the mean importance 
scores for each indicator ranged from 4.08 to 5.00, with a full-
score rate of 81.72% and a coefficient of variation ranging from 
0.000 to 0.111. In the second round, the mean importance scores 
ranged from 4.00 to 5.00, with a full-score rate of 81.66% and 
a coefficient of variation ranging from 0.00 to 0.109. Kendall’s 
concordance coefficient tests in both rounds of expert consulta-
tion were statistically significant (P < 0.001), as shown in Table 1. 
The internal consistency reliability (Cronbach’s α) for the overall 
index system was 0.86 (calculated based on experts’ importance 
ratings from the second-round questionnaire); for first-level indi-
cators, 0.81; for second-level indicators, 0.84; and for third-level 

indicators, 0.88.

Revision of indicators

Deletion
The secondary indicator “Nurse Behavior” in the outcome quality 
dimension was removed, as experts considered it to be feedback 
evaluating the quality of the nursing practice process rather than 
an outcome indicator.

Merger
The secondary structural indicators “Human Resources”, “Equip-
ment Management”, and “Assessment Tools” were merged into 
“I-2 Resource Allocation and Management”. The secondary 
process indicators “Aspiration Management” and “Malnutrition 
Management” were merged into “II-3 Complication Manage-
ment”.

Revision
The tertiary structural indicator “The completeness rate of risk 
assessment facilities” was revised to “I-2-1 Completeness rate of 
risk assessment tools”. “Accuracy rate of dysphagia assessment” 
was subdivided into “II-1-1 Accuracy rate of timing for bedside 
dysphagia assessment”, “II-1-2 Accuracy rate of use of dysphagia 
screening tools”, and “II-1-3 Accuracy rate of implementation of 
the dysphagia assessment process”. The secondary outcome indi-
cator “Adverse events caused by dysphagia” was revised to “III-1 
Patient Outcomes”, and “Service Outcomes” was revised to “III-2 
Service Quality”.

Addition
Two tertiary structural indicators, four tertiary process indicators, 
and two tertiary outcome indicators were added: “I-1-4 Com-
pleteness rate of multidisciplinary team management system”, 
“I-3-2 Completion rate of specialist nurse training programs”, 
“II-1-6 Accuracy rate of risk assessment outcome disposition”, 
“II-2-7 Accuracy rate of oral care implementation”, “II-2-8 Ac-
curacy rate of nursing documentation”, “II-4-3 Standardized 
implementation rate of collaborative management with support 
departments”, “III-3-1 Patient awareness rate of the risks and 
consequences associated with dysphagia”, and “III-3-4 Patient 

Table 1.  Kendall’s concordance coefficients in two rounds of expert consultation

Items Number W χ2 P

Round 1

  Overall – 0.207 294.481 <0.001

  First-level indicators 3 0.203 10.133 0.006

  Second-level indicators 12 0.161 40.127 <0.001

  Third-level indicators 35 0.220 236.654 <0.001

Round 2

  Overall – 0.235 253.118 <0.001

  First-level indicators 3 0.245 12.250 0.002

  Second-level indicators 11 0.181 45.361 <0.001

  Third-level indicators 44 0.228 245.281 <0.001

The number of third-level indicators in Round 2 refers to those included in the second-round Delphi consultation before final revision. After final discussion and adjustment by the 
research group, the final index system contained 44 third-level indicators, as shown in Table 2. W, Kendall’s coefficient of concordance; χ2, chi-square statistic.
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compliance rate with risk prevention and control measures for 
dysphagia”.

Special handling
The full-score rate of the tertiary structural indicator “I-1-4 Com-
pleteness rate of multidisciplinary team management system” was 
less than 20% in the expert consultation. Although this indicator 
did not meet the predefined retention criteria, both its importance 
score and coefficient of variation were within the acceptable range. 
After discussion by the research team, it was concluded that this 
indicator provides important guidance for multidisciplinary col-
laboration in the nursing management of stroke patients with swal-
lowing disorders; therefore, it was retained.

After the second-round expert consultation and final discus-
sion by the research team, the index system was further refined, 
resulting in a final system consisting of 3 first-level indicators, 11 
second-level indicators, and 44 third-level indicators.

Weight analysis of indicators
Indicator weights at each level were analyzed using the analytic hi-
erarchy process. The weights of first-level indicators ranged from 
0.24 to 0.50, the weights of second-level indicators ranged from 
0.11 to 0.42, and the combined weights ranged from 0.05 to 0.16. 
The weights of third-level indicators ranged from 0.09 to 0.53, 
with composite weights ranging from 0.01 to 0.04. The consist-
ency ratio of each judgment matrix was <0.10, indicating reason-
able weight distribution and good consistency.20 A representative 
judgment matrix for first-level indicators is provided in Supple-
mentary Table 1, with a note stating that the weights were derived 
from the geometric mean of experts’ pairwise comparisons, and 
that minor discrepancies between the matrix and final weights are 
due to rounding of aggregated expert judgments. The details of 
indicator weights are shown in Table 2. Operational definitions and 
data collection methods for each third-level indicator are provided 
in Supplementary Table 2.

Discussion
This study developed a dysphagia nursing quality evaluation index 
system for neurosurgical inpatients with stroke based on the Don-
abedian structure–process–outcome model and the Delphi method. 
The final system comprised 3 first-level indicators, 11 second-level 
indicators, and 44 third-level indicators. The two rounds of expert 
consultation demonstrated high response rates, acceptable expert 
authority coefficients (Cr), and statistically significant Kendall’s 
concordance coefficients, indicating acceptable expert authority 
and a certain degree of consensus among experts. In addition, the 
Cronbach’s α coefficient of 0.86 suggested preliminary internal 
consistency of the index system. These findings support the sci-
entific rigor and preliminary reliability of the proposed evaluation 
framework.14,18,19

Structural indicators in this study included education and 
training management, system and process management, and 
resource allocation and management. Although structural indi-
cators accounted for a smaller proportion of the overall weight 
than process indicators, education and training management re-
ceived the highest weight among them. This finding highlights 
the importance of nurses’ professional competence in dysphagia 
assessment, prevention, and management. Dysphagia care re-
quires nurses to possess adequate knowledge and practical skills 
related to screening, nutritional support, aspiration prevention, 
oral care, and emergency management. As the primary practi-

tioners of nursing care, nurses’ mastery of theoretical knowl-
edge and proficiency in nursing practice regarding swallowing 
disorders associated with stroke are critical factors influencing 
nursing quality.21 Therefore, healthcare institutions should estab-
lish standardized training systems and continuous competency 
assessment mechanisms to ensure the effective implementation 
of dysphagia nursing practices. In addition, system and process 
management indicators were also highly valued, emphasizing the 
importance of standardized protocols, risk assessment pathways, 
and multidisciplinary management systems in supporting high-
quality nursing care.22–24

The weight analysis showed that process indicators accounted 
for the largest proportion of the overall weight, suggesting that 
experts considered nursing practice to be the most direct determi-
nant of dysphagia care quality. Accurate risk assessment, timely 
identification of aspiration and malnutrition risks, standardized 
nursing interventions, multidisciplinary collaboration, and ef-
fective health education are essential components of dysphagia 
management. Previous evidence has highlighted the importance 
of evidence-based stroke nursing care, early dysphagia screen-
ing, and aspiration risk assessment for reducing aspiration-related 
risks and improving patient outcomes.25,26 Therefore, strengthen-
ing the implementation and monitoring of key nursing processes 
may contribute substantially to improving dysphagia care quality 
in stroke patients.

Outcome indicators focused on both clinical effectiveness 
and patient-centered quality assessment. Monitoring patient out-
comes and complications is an important component of stroke 
nursing care.25 Aspiration, aspiration pneumonia, asphyxia, and 
malnutrition were identified as key outcome indicators because 
they are clinically relevant complications or consequences in 
dysphagia care and are associated with patient prognosis. These 
indicators received a high level of recognition from experts, 
consistent with previous evidence highlighting the importance 
of dysphagia-related aspiration risk screening.26 Furthermore, 
patient satisfaction, awareness, and compliance indicators were 
included to evaluate nursing quality from the patient perspective. 
These indicators may encourage greater patient and caregiver 
participation in dysphagia prevention, rehabilitation, and self-
management, thereby contributing to improved care outcomes 
and quality of life.

A notable strength of this study is its focus on neurosurgical 
inpatients with stroke. Compared with general stroke populations, 
patients in neurosurgical wards and NICUs frequently present with 
impaired consciousness, brainstem injury, postoperative edema, 
tracheostomy, mechanical ventilation, and other conditions that in-
crease the complexity of dysphagia management.13 Consequently, 
indicators related to multidisciplinary team management, special-
ist nurse training, aspiration risk assessment, oral care implemen-
tation, and collaboration with rehabilitation and nutrition services 
were emphasized in the final index system. These indicators re-
flect the unique clinical characteristics and nursing requirements 
of neurosurgical patients and may enhance the applicability of the 
system in neurosurgical settings.

The proposed index system may provide a structured frame-
work for nursing managers and healthcare institutions to evalu-
ate, monitor, and improve dysphagia nursing quality in neurosur-
gical wards and NICUs. By integrating structure, process, and 
outcome indicators, the system facilitates comprehensive quality 
assessment and may support the development of standardized 
quality improvement programs. Future implementation should 
also include ongoing education and competency support for nurs-
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Table 2.  Details of indicator weights

Evaluation indicators
Importance 
score (mean 
± SD)

CV Weight

I. Structure indicators 4.56 ± 0.51 0.111 0.240

  I-1. System and process management 4.80 ± 0.41 0.085 0.357

    I-1-1. Completeness rate of dysphagia nursing management system and process 4.76 ± 0.44 0.092 0.257

    I-1-2. Completeness rate of risk assessment system and process 4.76 ± 0.44 0.092 0.257

    I-1-3. Completeness rate of risk management systems and process 4.76 ± 0.44 0.092 0.257

    I-1-4. Completeness rate of multidisciplinary team management system 4.00 ± 0.00 0.000 0.229

  I-2. Resource allocation and management 4.64 ± 0.49 0.106 0.233

    I-2-1. Completeness rate of risk assessment tools 4.76 ± 0.44 0.092 0.333

    I-2-2. Completeness rate of multidisciplinary resource allocation 4.76 ± 0.44 0.092 0.333

    I-2-3. Completeness rate of equipment availability 4.76 ± 0.44 0.092 0.333

  I-3. Education and training management 5.00 ± 0.00 0.000 0.410

    I-3-1. Completion rate of dysphagia nursing training 4.80 ± 0.41 0.085 0.203

    I-3-2. Completion rate of specialist nurse training programs 4.72 ± 0.46 0.097 0.171

    I-3-3. Implementation rate of dysphagia nursing theory training 5.00 ± 0.00 0.000 0.218

    I-3-4. Implementation rate of practical dysphagia nursing skills training 5.00 ± 0.00 0.000 0.218

    I-3-5. Implementation rate of emergency plan drill training 4.76 ± 0.44 0.092 0.189

II. Process indicators 4.88 ± 0.33 0.068 0.500

  II-1. Risk assessment management 5.00 ± 0.00 0.00 0.325

    II-1-1. Accuracy rate of timing for bedside dysphagia assessment 5.00 ± 0.00 0.00 0.180

    II-1-2. Accuracy rate of using dysphagia screening tools 5.00 ± 0.00 0.000 0.180

    II-1-3. Accuracy rate of dysphagia assessment process implementation 5.00 ± 0.00 0.000 0.180

    II-1-4. Accuracy rate of malnutrition risk assessment implementation 4.84 ± 0.37 0.077 0.141

    II-1-5. Accuracy rate of aspiration risk assessment implementation 4.88 ± 0.33 0.068 0.160

    II-1-6. Accuracy rate of risk assessment outcome disposition 4.88 ± 0.33 0.068 0.160

  II-2. Nursing practice management 4.96 ± 0.20 0.040 0.257

    II-2-1. Accuracy rate of dysphagia nursing plan formulation 5.00 ± 0.00 0.000 0.161

    II-2-2. Accuracy rate of nutrition support timing implementation 4.76 ± 0.44 0.092 0.128

    II-2-3. Accuracy rate of nutrition support pathway establishment 4.76 ± 0.44 0.092 0.128

    II-2-4. Accuracy rate of feeding method management 4.80 ± 0.41 0.085 0.140

    II-2-5. Accuracy rate of dietary nursing management 4.80 ± 0.41 0.085 0.140

    II-2-6. Accuracy rate of oral administration implementation 4.64 ± 0.49 0.106 0.104

    II-2-7. Accuracy rate of oral care implementation 4.64 ± 0.49 0.106 0.104

    II-2-8. Accuracy rate of dysphagia nursing documentation 4.60 ± 0.50 0.109 0.093

  II-3. Complication management 4.92 ± 0.28 0.056 0.162

    II-3-1. Accuracy rate of aspiration risk prevention measures implementation 5.00 ± 0.00 0.000 0.529

    II-3-2. Accuracy rate of malnutrition risk prevention measures implementation 4.96 ± 0.20 0.040 0.471

  II-4. Multidisciplinary collaboration management 4.88 ± 0.33 0.068 0.143

    II-4-1. Standardized implementation rate of rehabilitation nursing collaboration 5.00 ± 0.00 0.000 0.375

    II-4-2. Standardized implementation rate of nutrition nursing collaboration 4.92 ± 0.28 0.056 0.332

(continued)
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es caring for patients with stroke.27 However, further multicenter 
studies are needed to evaluate its feasibility, reliability, and ap-
plicability in routine clinical practice and to establish benchmark 
values for quality evaluation.

Limitations
This study has several limitations that should be acknowledged. 
(1) The Delphi method relies on experts’ subjective evaluations 
and personal judgment, which may introduce bias. (2) The in-
dex system lacks external validation and has not been tested in 
real-world clinical settings. Future clinical empirical studies are 
needed to validate its applicability in neurosurgical populations. 
(3) We did not distinguish between stroke subtypes (ischemic 
vs. hemorrhagic) or treatment phases (acute vs. rehabilitation), 
which may affect the relevance of certain indicators. (4) The 
feasibility of collecting data for all 44 tertiary indicators in rou-
tine clinical practice has not been assessed. In particular, indica-
tors relying on patient interviews or satisfaction surveys, such 
as patients’ awareness rates (III-3-1, III-3-2), satisfaction with 
nursing operations (III-2-1), health education (III-2-2), multidis-
ciplinary collaboration (III-2-3), and compliance rates (III-3-3, 
III-3-4), may be difficult to obtain from patients with impaired 
consciousness, tracheostomy, or severe neurological deficits. 
For these populations, proxy assessments or alternative data col-
lection methods may be required. (5) The expert panel was pre-
dominantly composed of nursing professionals and neurologists, 

with only five neurosurgeons and no speech-language therapists, 
registered dietitians, ICU physicians, or patient representatives. 
Ideally, future studies should include a broader range of special-
ists to enhance the multidisciplinary perspective of the index sys-
tem. (6) The inclusion of experts with intermediate professional 
titles may have somewhat reduced the authority of the index sys-
tem. Despite these limitations, our study provides a foundational 
framework for nursing quality evaluation in neurosurgical stroke 
patients with dysphagia.

Conclusions
Based on the three-dimensional quality model and the Delphi 
method, this study developed a preliminary dysphagia nursing 
quality evaluation index system for neurosurgical inpatients with 
stroke. The system evaluates dysphagia nursing quality across 
structure, process, and outcome dimensions and demonstrated po-
tential reliability and applicability based on expert consultation. It 
may provide a structured reference for nursing quality monitoring 
in neurosurgical wards and NICUs. Further clinical validation is 
needed to assess its feasibility, reliability, and applicability in real-
world neurosurgical settings.

Supporting information
Supplementary material for this article is available at https://doi.
org/10.14218/NSSS.2026.00009.

Evaluation indicators
Importance 
score (mean 
± SD)

CV Weight

    II-4-3. Standardized implementation rate of collaboration with support departments 4.68 ± 0.48 0.102 0.293

  II-5. Health education management 4.60 ± 0.50 0.109 0.113

    II-5-1. Implementation rate of health education on risk prevention and control for patients 4.80 ± 0.41 0.085 0.500

    II-5-2. Implementation rate of health education on swallowing training for patients 4.80 ± 0.41 0.085 0.500

III. Outcome indicators 4.68 ± 0.48 0.102 0.260

  III-1. Patient outcomes 5.00 ± 0.00 0.000 0.416

    III-1-1. Incidence of aspiration 5.00 ± 0.00 0.000 0.281

    III-1-2. Incidence of aspiration pneumonia 4.80 ± 0.41 0.085 0.249

    III-1-3. Incidence of asphyxia 4.80 ± 0.41 0.085 0.249

    III-1-4. Incidence of malnutrition 4.72 ± 0.46 0.097 0.221

  III-2. Service quality 4.72 ± 0.46 0.097 0.200

    III-2-1. Patient satisfaction with nursing operations 5.00 ± 0.00 0.000 0.374

    III-2-2. Patient satisfaction with health education 4.80 ± 0.41 0.085 0.346

    III-2-3. Patient satisfaction with multidisciplinary collaboration 4.72 ± 0.46 0.097 0.280

  III-3. Patient behavior 4.76 ± 0.44 0.092 0.384

    III-3-1. Patient awareness rate of the risks and consequences associated with dysphagia 4.76 ± 0.44 0.092 0.235

    III-3-2. Patient awareness of nursing related knowledge associated with dysphagia 4.76 ± 0.44 0.092 0.235

    III-3-3. Patient compliance rate with rehabilitation nursing measures for dysphagia 5.00 ± 0.00 0.000 0.265

    III-3-4. Patient compliance rate with risk prevention and control measures for dysphagia 5.00 ± 0.00 0.000 0.265

CV, coefficient of variation; SD, standard deviation.

Table 2.  (continued)
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