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Background: Oral health multidisciplinary team (OHMDT) care places nurses in a coordinating role across specialties, but the
absence of a context-specific assessment tool limits training evaluation, competency benchmarking, and quality improvement. This
study aimed to develop and preliminarily validate an OHMDT nurse competency scale.

Methods: We conducted a mixed-methods instrument-development study with two phases. First, an item pool derived from
a systematic literature review was refined through two Delphi rounds with a multidisciplinary expert panel (n = 16). Second, a cross-
sectional survey was administered to OHMDT nurses from three hospitals of different levels in Guizhou, China (September-December
2025). The final analytic sample included 120 nurses, and 25 completed a 2-week retest. Psychometric evaluation included content
validity, item analysis, exploratory factor analysis using principal axis factoring with promax rotation, internal consistency, test-retest
reliability, floor and ceiling effects, and known-groups validity.

Results: The final scale contained 23 items. Content validity was high (S-CVI/Ave = 0.93). Exploratory factor analysis supported
a four-factor structure (KMO = 0.87; Bartlett’s y* [253] = 824.63, p <0.001) explaining 47.3% of total variance. The total scale showed
high internal consistency (Cronbach’s alpha = 0.895) and good 2-week stability (ICC[3,1] = 0.884; 95% CI: 0.756-0.947). No floor or
ceiling effects were observed. Total scores were higher among nurses with longer OHMDT experience (t[69] = —9.59, p <0.001,
Cohen’s d = 2.32) and differed significantly across professional titles (F[3,116] = 41.01, p <0.001, n*= 0.515).

Conclusion: The OHMDT Nurse Competency Scale showed promising reliability and preliminary validity in this single-province
sample. At the current stage, it is best used for research, baseline assessment, or preliminary clinical screening rather than high-stakes
standalone decisions. Larger multicenter studies with confirmatory factor analysis and criterion validation are needed.

Keywords: oral health multidisciplinary team, nurse competency, scale development, psychometric validation, reliability, validity,
factor analysis

Introduction

Oral health multidisciplinary team (OHMDT) care is increasingly used in the management of complex oral and
maxillofacial conditions that require coordinated input from multiple specialties, including oral cancer, maxillofacial
trauma, advanced periodontal disease, and complex reconstructive care.' > In Chinese tertiary hospitals and stomatology
specialty centers, these cases are often concentrated in settings where multiple disciplines participate in diagnosis,
treatment planning, intervention, rehabilitation, and follow-up. Under this care model, nurses do more than provide
routine peri-treatment care; they also support cross-specialty coordination, patient education, psychosocial communica-
tion, and implementation of team decisions.®™
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These practice demands are not fully captured by generic nursing competency instruments. Established tools such as
the Nurse Competence Scale and related professional self-assessment instruments were developed for broad nursing
settings rather than the specific workflow of multidisciplinary oral healthcare.” '* They provide valuable general bench-
marks, but they do not directly operationalize competencies such as cross-specialty scheduling, oral-treatment pathway
coordination, multidisciplinary communication, and continuity management across OHMDT encounters. As a result, the
lack of a context-specific instrument limits objective evaluation of nurse performance, identification of training priorities,
and generation of evidence linking OHMDT nursing competence to care processes and outcomes.

In this study, we use the more explicit term oral health multidisciplinary team (OHMDT) for structured collaboration
among oral and maxillofacial surgery, periodontics, endodontics, prosthodontics, orthodontics, radiology, pathology,
oncology, reconstructive surgery, and specialized nursing. The participating centers often referred to this model locally as
OMDT, but the present manuscript uses OHMDT to make the setting clearer to an international readership. The
participating centers applied this model mainly to complex conditions that required concurrent specialist input rather
than sequential referral. Within these teams, nurses commonly functioned as operational coordinators who supported case
preparation, information transfer, patient counseling, peri-treatment management, and follow-up implementation.

We conceptualized OHMDT nurse competency as an integrated construct that includes knowledge, skills, attitudes,
and professional behaviors needed to coordinate and deliver safe multidisciplinary oral healthcare.'>'® Because this
construct had not been translated into a psychometrically evaluated instrument for OHMDT practice, we developed an
OHMDT Nurse Competency Scale and conducted a preliminary psychometric evaluation. Specifically, we aimed to (1)
generate and refine competency items through literature review and expert consensus, (2) examine the exploratory factor
structure, (3) assess reliability, and (4) evaluate known-groups validity.

Methods

Study Design

We conducted a mixed-methods instrument-development and preliminary validation study with two sequential phases: (1)
item generation and content refinement through a two-round Delphi process and (2) cross-sectional psychometric testing
through a questionnaire survey. The study was designed with reference to the COnsensus-based Standards for the selection
of health Measurement INstruments (COSMIN) framework for instrument development and psychometric evaluation.'”

Setting and Participants

The wvalidation phase was performed in three hospitals in Guizhou Province, China, between September and
December 2025, including one Grade II hospital and two Grade III hospitals. Eligible participants were registered nurses
who had participated in OHMDT-related clinical work, such as multidisciplinary case discussion support, peri-treatment
coordination, or implementation of coordinated care plans. Nurses on extended leave during the study period and
questionnaires with substantial missing data that prevented scoring were excluded.

Paper questionnaires were distributed by trained research staff after permission was obtained from participating
departments. Participants completed the questionnaires independently, without supervisors present, and were informed
that the survey was anonymous, voluntary, and had no right or wrong answers. These procedures were used to reduce
social desirability pressure and duplicate submission risk. Because recruitment depended on department-facilitated access
and nurse availability during the survey window rather than random sampling, nurses who were more engaged in
OHMDT work, more available on duty days, or more willing to participate may have been overrepresented. A total of
130 questionnaires were distributed, 125 were returned, and 5 were excluded because of excessive missing data, yielding
a final analytic sample of 120 nurses.

Because this study was exploratory and focused on scale development rather than confirmatory model testing, no
separate hypothesis-testing power calculation was performed. Sample planning instead followed commonly used subject-
to-item guidance for exploratory factor analysis. For a 23-item scale, the minimum 5:1 ratio suggested a target of at least

115 participants.'®'® We therefore aimed for 120 completed questionnaires to accommodate incomplete responses. We
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recognize that this sample size is sufficient for preliminary exploratory work but remains below what is generally
preferred for stable confirmatory factor analysis.

For test-retest reliability, a convenience subsample of 25 participants completed the same instrument again after
2 weeks. Participants were not shown their earlier responses.

Development of the OHMDT Nurse Competency Scale
Item Pool Construction
An initial item pool was generated from (1) a systematic review of competency-related literature in oral nursing,
multidisciplinary care, and interprofessional practice and (2) research-team discussion of competencies commonly
required in OHMDT workflows. Searches were conducted in PubMed, CINAHL, Web of Science, CNKI, and
Wanfang using combinations of the terms “multidisciplinary team”, “oral nursing”, “nursing competency”, “competency
scale”, and “interprofessional care”. The search window covered publications from 2000 to 2023 in English and Chinese.
A total of 94 articles were reviewed, yielding an initial pool of 45 items across five candidate dimensions. Item wording
was behavior-oriented to favor observable practice over abstract trait endorsement.?’
Delphi Expert Consultation and Content Refinement
Content validation and item refinement were conducted with a multidisciplinary Delphi panel (n = 16). Experts were
eligible if they had at least 10 years of relevant clinical or academic experience, held a senior professional title, and were
familiar with OHMDT practice or nursing competency assessment. The panel comprised 9 head nurses, 4 nursing
specialists, 2 nursing directors, and 1 oral department director. Expert authority was quantified using the authority
coefficient (Cr), calculated as the mean of the familiarity coefficient and the judgment coefficient; the mean Cr was 0.695
(range: 0.550-0.850). Although this value was close to the conventional 0.70 benchmark, we treated it as a modest
limitation rather than over-interpreting it as unequivocally high authority.

Consensus was defined a priori as an item importance mean of at least 3.5 on a 5-point scale together with
a coefficient of variation of 0.25 or less. In Round 1, experts rated the 45 candidate items and provided written comments
on wording, redundancy, and missing content. After consolidating feedback, deleting redundant items, and revising
clinically unclear phrasing, 28 items were retained for Round 2. In Round 2, experts re-evaluated the revised pool for
relevance and comprehensiveness. After Round 2, five additional items were removed because of redundancy, insuffi-
cient consensus, or limited conceptual distinctiveness, yielding a 23-item field-test version for psychometric evaluation.
Item-level content validity indices (I-CVI) and the average scale-level content validity index (S-CVI/Ave) were
calculated, and Kendall’s coefficient of concordance (W) was used to describe inter-expert agreement in each round.

Data Collection Procedures

The survey package included participant characteristics and the draft OHMDT Nurse Competency Scale. Questionnaires
with more than 20% missing items were excluded. To reduce socially desirable responding, items were phrased as
competency-related behaviors rather than moralized self-judgments, participants completed the survey anonymously, and
no supervisor was present during completion. These steps do not eliminate self-report bias, but they provide practical
procedural controls for a paper-based field survey.

Psychometric Evaluation

Item Analysis

Item performance was examined using critical-ratio comparisons between higher- and lower-scoring groups, corrected
item-total correlations, and alpha-if-deleted statistics. Items with corrected item-total correlations below 0.30 would have
been considered for removal if their deletion improved internal consistency without sacrificing content coverage.”

Exploratory Factor Analysis

Sampling adequacy was evaluated using the Kaiser-Meyer-Olkin measure and Bartlett’s test of sphericity. Factors were
extracted by principal axis factoring with promax oblique rotation because competency domains were expected to
correlate in practice.”> 2° The number of factors was judged by the Kaiser criterion, scree-plot inspection, and theoretical
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interpretability. For field-testing decisions, items were considered retainable when the primary loading was at least 0.40
and the difference between the primary and highest secondary loading was greater than 0.20.%” Items that approached but
did not fully satisfy these thresholds were reviewed against the Delphi framework and retained only when their content
was non-redundant and item-level performance remained acceptable The 23-item field-test version was entered into EFA.
No additional items were deleted after EFA; therefore, the 23-item field-tested version was retained as the final
preliminary instrument.

Reliability

Internal consistency was assessed using Cronbach’s alpha for the total scale and subscales.”® >° Test-retest reliability was
estimated using a two-way mixed-effects intraclass correlation coefficient for absolute agreement, single measures, that
is, ICC(3,1).>!

Known-groups validity. Known-groups validity was examined by comparing total scores across groups expected to
differ in OHMDT competence: nurses with less than 2 years versus at least 5 years of OHMDT experience, and nurses
grouped by professional title. To maximize contrast for the primary ¢ test, the experience comparison focused on the two
end groups, whereas the 2—4 year group was retained for descriptive reporting in the Results section.*

Statistical Analysis

Continuous variables were summarized as mean =+ standard deviation and categorical variables as n (%). Normality was
assessed using the Shapiro—Wilk test together with skewness and kurtosis. Floor and ceiling effects were defined as the
percentage of participants scoring at the minimum or maximum possible total score, with values above 15% considered
substantial.®* All tests were two-sided with a significance threshold of p <0.05.

Results

Participant Characteristics

The final analytic sample included 120 OHMDT nurses. Participants were predominantly female and represented a range
of educational and professional backgrounds. Mean age was 36.8 + 8.3 years, mean oral nursing experience was 10.3 £
5.7 years, and mean OHMDT work experience was 2.7 + 2.1 years. Most participants held junior-college or bachelor’s
degrees and were concentrated at the charge-nurse level. Detailed characteristics are shown in Table 1. Figure 1
summarizes the demographic distributions.

Table | Demographics and Professional Characteristics of OHMDT Nurses (N = 120)

Variable Category N (%) Mean £ SD
Age (years) - - 368 + 83
Oral nursing experience (years) - - 10.3 £ 5.7
OHMDT work experience (years) | — - 2.7 + 2.1
Education Secondary school 8 (6.7%) -

Junior college 48 (40.0%) | —

Bachelor 61 (50.8%) | —

Master or above 3 (2.5%) -
Professional title Nurse 12 (10.0%) | —

Senior nurse 32 (26.7%) | —

Charge nurse 72 (60.0%) | —

Associate chief nurse or above | 4 (3.3%) -
Hospital level Grade |l 14 (11.7%) | —

Grade II-B 28 (23.3%) | —

Grade IlI-A 78 (65.0%) | —
Employment type Permanent 24 (20.0%) | -

Contract 96 (80.0%) | —
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Figure | Demographics of OHMDT Nurses. (A) Shows age distribution, with the dashed line indicating the mean age of 36.8 years. (B) Shows education level distribution.
(C) Shows professional-title categories. (D) Shows OHMDT work experience, with the dashed line indicating the mean value of 2.7 years. (E) Shows hospital level
distribution, and (F) Shows employment type distribution.

Delphi Consultation Results

Expert response rates were 100% in both Delphi rounds. Authority coefficients ranged from 0.55 to 0.85 (mean Cr =
0.695). In Round 1, Kendall’s W was 0.082 (3*[44] = 58.05, p =0.076). After Round 1, the initial 45-item pool was
reduced to 28 items for Round 2. Round 2 yielded Kendall’s W = 0.057 (x*[27] = 24.44, p =0.606). Following Round 2,
five further items were removed, resulting in a 23-item field-test version. These 23 items showed I-CVI values of
0.75-1.00, and the S-CVI/Ave was 0.93. These findings supported content relevance while also indicating that rank-order
agreement among experts was limited in this emerging competency domain.

ltem Analysis

All 23 items demonstrated acceptable discrimination between high- and low-scoring groups, and corrected item-total
correlations ranged from 0.356 to 0.700 (Table 2). Deleting any single item did not materially improve the total-scale

Table 2 Item Analysis Results (N = 120)

Item | Dim | High Mean | Low Mean | CR (t) | p Item-Total r | Alpha if Deleted | Delta Alpha

Ql | 4.44 3.50 6.31 <0.001 | 0.610 0.889 —0.006

Q2 | 4.56 3.19 10.58 <0.001 | 0.700 0.886 —0.009

Q3 | 4.59 3.38 9.25 <0.001 | 0.660 0.888 —0.007

Q4 | 4.53 3.28 7.96 <0.001 | 0.688 0.887 —0.008

Q5 | 431 3.56 4.75 <0.001 | 0.495 0.892 —0.003

Q6 | 441 3.38 7.41 <0.001 | 0.607 0.889 —0.006

Q7 2 428 3.12 744 <0.001 | 0.597 0.890 —0.005

Q8 2 428 344 5.89 <0.001 | 0.495 0.892 —0.003

Q9 2 4.34 3.34 5.71 <0.001 | 0.534 0.891 —0.004

Qlo |2 4.16 341 4.64 <0.001 | 0.356 0.896 +0.001
(Continued)
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Table 2 (Continued).

Item | Dim | High Mean | Low Mean | CR (t) | p Item-Total r | Alpha if Deleted | Delta Alpha
Qll 2 4.28 3.25 7.56 <0.001 | 0.567 0.890 —0.005
Ql2 |3 4.53 3.59 5.83 <0.001 | 0.558 0.891 —0.004
QI3 |3 4.53 3.69 5.33 <0.001 | 0.506 0.892 —0.003
Ql4 |3 4.53 3.66 6.29 <0.001 | 0.534 0.891 —0.004
Ql5 |3 4.50 3.59 6.12 <0.001 | 0.559 0.890 —0.004
Qlé |3 4.69 3.66 6.91 <0.001 | 0.492 0.893 —0.002
Ql7 | 4 4.38 322 7.60 <0.001 | 0.659 0.888 —0.007
Qls | 4 4.19 341 542 <0.001 | 0.484 0.892 —0.003
Ql9 | 4 4.16 341 5.58 <0.001 | 0.498 0.892 —0.003
Q20 | 4 4.28 3.31 6.94 <0.001 | 0.484 0.893 —0.002
Q21 | 4 431 341 6.29 <0.001 | 0.502 0.892 —0.003
Q22 4 4.19 3.28 5.67 <0.001 | 0.516 0.892 —0.003
Q23 | 4 4.19 3.31 6.20 <0.001 | 0.535 0.891 —0.004
Notes: Dim | = Specialized Clinical Competence; Dim 2 = Interdisciplinary Coordination and Collaboration; Dim 3 = Patient Full-Cycle

Management and Humanistic Care; Dim 4 = Professional Qualities and Emergency Responsiveness.

alpha. Q10 showed the lowest corrected item-total correlation (r = 0.356) but was retained because its discrimination
remained significant and its content was judged central to cross-department coordination.

Exploratory Factor Analysis

The data were suitable for factor analysis (KMO = 0.87; Bartlett’s x’[253] = 824.63, p <0.001). Harman’s single-factor
test showed that the first unrotated component explained 30.9% of total variance, below the 50% threshold commonly
used as a rough screen for severe common-method bias.*?

Initial eigenvalues from the full correlation matrix were lambda-1 = 7.098, lambda-2 = 1.333, lambda-3 = 1.213,
lambda-4 = 1.161, lambda-5 = 1.092, and lambda-6 = 1.023. Although the Kaiser criterion alone would have retained 6
factors, the scree plot showed a marked elbow after the first component and a smaller break after the fourth component.
On balance, and in conjunction with the Delphi-derived conceptual framework, a 4-factor solution was retained. The 4
retained factors explained 47.3% of total variance (Table 3; Figure 2).

After promax rotation, most items showed their highest loading on conceptually coherent factors (Table 4). Several
items displayed secondary cross-loadings, and a small number of communalities were low. Rather than treating these
findings as contradictory, we interpreted them as evidence that OHMDT nursing competencies overlap in actual practice.
Importantly, the 23 field-tested items were all retained after EFA because their item-level performance remained
acceptable and several low-communality items represented non-redundant competencies endorsed by the expert panel.
Figure 3 visualizes the loading pattern. The final 23-item English scale is provided in Appendix 1.

Table 3 Eigenvalues and Variance Explained by Retained
Factors

Factor | Initial Eigenvalue | % Variance | Cumulative %

| 7.098 30.9% 30.9%
2 1.333 5.8% 36.7%
3 1.213 5.3% 41.9%
4 1.161 5.0% 47.0%

Notes: Initial eigenvalues are derived from the full correlation matrix and corre-
spond to the scree-plot values. Total common variance explained was 47.3%.
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Figure 2 Scree Plot for Factor Number Determination. Observed eigenvalues are plotted against factor order. The first four components exceeded the Kaiser criterion of
lambda = 1.0, while the visual elbow supported a more conservative interpretation than the raw Kaiser count alone.

Reliability

The total scale demonstrated high internal consistency (alpha = 0.895). Subscale alpha values were 0.780, 0.614, 0.659, and

0.658, indicating that the total score was more robust than several subscale scores. The 2-week test-retest reliability in the 25-
participant subsample was good (ICC[3,1] = 0.884; 95% CI: 0.756-0.947). Reliability results are presented in Table 5.

Table 4 Pattern Matrix After Promax Rotation (N = 120)

Item | Content Fl F2 F3 F4 h?
Qll Share information with team members 0.718 0.035 -0.178 | 0.074 0.554
Ql2 Personalized full-cycle health education 0.753 0.253 —-0.229 | —0.085 | 0.691
QI3 Psychological nursing to relieve fear 0.776 -0.262 | 0.119 —0.077 | 0.692
Q6 Systematic oral health assessment 0.494 —0.030 | 0.267 0.033 0317
Q9 Resolve disagreements between specialties 0.484 0.209 0.137 —0.134 | 0.315
QIS5 Explain procedures in plain language 0.444 0.088 0.127 0.050 0.224
QI0 | Cross-department referral management —0.002 | 0.861 —0.071 | —0.184 | 0.780
Q7 Coordinate specialist scheduling 0.143 0.538 0.178 0.007 0.341
Ql9 Identify safety hazards and improvements 0.009 0.453 0.049 0.200 0.248
QI8 | Adapt to high-intensity OHMDT environment | —0.187 | 0.366 0.648 —0.064 | 0.593
Q5 Use digital diagnostic equipment —0.067 | —0.038 | 0.743 0.056 0.562
Q4 Identify complication risks 0.338 0.122 0.465 0.002 0.346
Ql4 Follow-up and tracking management 0.458 —0.089 | 0.494 —0.171 | 0.491
Q22 Handle doctor-patient disputes 0.227 —0.184 | 0.350 0.215 0.254
Q23 | Professional identity for OHMDT nursing —0.160 | —0.094 | 0.059 0.807 0.689
Qlé Respect and protect patient privacy 0.009 —0.086 | —0.105 | 0.704 0514
Ql Oral multidisciplinary basic theories —0.092 | —0.022 | 0.181 0.682 0.507
Q8 Report nursing issues in MDT 0.308 0.032 —0.413 | 0.590 0.614
(Continued)
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Table 4 (Continued).

Item | Content Fl F2 F3 F4 h?

QI7 | Rapid response to emergencies 0.210 —0.213 | 0.265 0513 0.423
Q20 | Proactively learn new OHMDT developments | —0.216 | 0.163 0.225 0.460 0.335
Q2 Prepare interdisciplinary instruments 0.353 0.074 0.014 0.414 0.301
Q3 Assist in combined surgeries 0.144 0.267 0.024 0.419 0.269
Q21 Participate in clinical nursing research 0.041 0.245 0.048 0.323 0.168

Notes: Promax rotation allows correlated factors. Factor correlations ranged from 0.326 to 0.580. For consistency with
the manuscript’s standardized terminology, item wording in this table is presented using OHMDT.

Known-Groups Validity

Known-groups comparisons supported the expected direction of validity. Nurses with at least 5 years of OHMDT experience

scored significantly higher than those with less than 2 years of experience (t[69]

= -9.59, p <0.001, Cohen’s d = 2.32).
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Figure 3 Pattern Matrix Heatmap After Promax Rotation. The heatmap displays the factor-loading pattern of the 23 items under the 4-factor exploratory solution. Warmer
colors represent stronger positive loadings and cooler colors represent negative loadings.
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Table 5 Reliability Analysis Results

Scale/Dimension Items | Cronbach’s Alpha | ICC(3,1) | 95% CI
Total scale 23 0.895 0.884 0.756-0.947
Dim |: Specialized Clinical Competence | 6 0.780 - -

Dim 2: Interdisciplinary Coordination 5 0.614 - -

Dim 3: Patient Full-Cycle Management 5 0.659 - -

Dim 4: Professional Qualities 7 0.658 — —

Notes: ICC was based on a two-way mixed-effects model, absolute agreement, single measures, in the 25-participant
retest subsample.

Table 6 Known-Groups Validity Analysis

Grouping Variable | Subgroup n | Mean t SD Statistic p Effect Size
OHMDT experience | <2 years 42 | 83.95+7.83 t(69) = —9.59 <0.001 | d =232
2-4 years (descriptive) | 49 | 89.37 + 5.54 | — - -
25 years 29 | 99.76 £ 500 | — - -
Professional title Nurse 12 | 77.92 + 1.88 F(3,116) = 41.01 | <0.00l | n?=0.515
Senior nurse 32 | 8394+£786 | - - -
Charge nurse 72 | 94.04 £ 5.81 - - -
Associate chief nurse+ | 4 101.50 £ 2.65 | — - -

Notes: The primary t test compared the two extreme experience groups. The 2—4 year group is shown for descriptive completeness.

Differences across professional-title groups were also significant (F[3,116] = 41.01, p <0.001, n’= 0.515). The intermediate
2-4 year experience group showed descriptive values between the two extreme groups. These findings are summarized in
Table 6 and illustrated in Figure 4.

Discussion

This study describes the development and preliminary validation of a 23-item OHMDT Nurse Competency Scale for
multidisciplinary oral healthcare settings. In the present sample, the instrument showed strong total-scale reliability and
supportive evidence of validity from content review, item analysis, exploratory factor analysis, and known-groups
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Figure 4 Known-Groups Validity Analysis. (A) Compares competency scores by OHMDT work-experience group. (B) Compares scores across professional-title groups.
The figure illustrates the expected gradient of higher scores with greater experience and higher title.
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comparisons. Taken together, these findings suggest that the scale captures a meaningful general competency construct
while still requiring further structural confirmation.

A major contribution of the study is that it addresses a gap left by broader nursing competency instruments. Existing scales
such as the Nurse Competence Scale and related professional self-assessment tools are useful for general nursing evaluation,
but they do not directly target the cross-specialty workflow of oral multidisciplinary care.”'*'* The current scale was built
around this context, incorporating competencies such as referral coordination, multidisciplinary communication, patient full-
cycle management, and adaptation to the OHMDT environment. In that sense, its value lies not in replacing generic
competency tools, but in complementing them with content that is specific to multidisciplinary oral practice.

The Delphi process supported content validity, although it also revealed a degree of expert heterogeneity. The high
S-CVI/Ave and acceptable I-CVI range suggest that experts broadly agreed on the relevance of the retained items. At the
same time, the modest Kendall’s W values and mean Cr below 0.70 indicate that the panel did not yield uniformly strong
rank-order consensus. We therefore interpret the Delphi findings cautiously: they support the relevance of the item pool,
but they do not eliminate the need for further refinement and external validation.

The exploratory factor solution requires similarly careful interpretation. The empirically derived factors only partially
matched the original theoretical dimensions, and this mismatch should not be treated as a failure of the scale. In
multidisciplinary clinical work, domains such as communication, coordination, technical skill, ethics, and professional
identity are intertwined. Items such as foundational theory, privacy protection, and patient communication may cluster
differently in practice than they do in a conceptual outline. Our approach therefore prioritized transparent reporting over
forced purity: we retained the 4-factor exploratory solution, acknowledged the overlap, and emphasized that the total
score currently provides the clearest summary measure. This also explains why a total-score interpretation can coexist
with an exploratory multidimensional structure. The first eigenvalue was substantially larger than the subsequent ones,
suggesting an overarching general competency factor across items.

Several additional psychometric features deserve attention. A small number of items had lower communalities, and
three subscales had alpha values below 0.70. These findings suggest that some domain scores are not yet stable enough
for standalone interpretive use. By contrast, the total-scale alpha and the retest ICC indicate that the overall instrument
performs better than its narrower components. For the current stage of development, this supports use of the total score as
the primary metric and more cautious use of subscale scores.

The study also attempted to address expected bias mechanisms. Because the scale uses self-report items and all items are
positively phrased, some inflation from social desirability or common response style remains possible. We used several
procedural controls, including anonymous completion, no supervisor presence during administration, behavior-focused
item wording, and explicit instructions that there were no correct or incorrect answers. These steps likely reduced pressure
toward favorable responding, but they cannot fully eliminate self-report bias. The Harman single-factor result argues
against severe common-method bias, yet that test is only a rough screening tool and should not be over-interpreted.

Clinical Applications

At its current stage, the scale may be useful in three practical ways. First, it can support baseline competency assessment
in OHMDT services to identify broad strengths and weaknesses at the team or department level. Second, it may help
guide training-program design by highlighting domains such as multidisciplinary communication, coordination, or
patient full-cycle management that warrant targeted development. Third, it may serve quality-improvement work by
offering a structured outcome for before-and-after educational initiatives. However, because several subscales remain
only moderately reliable and criterion validity has not yet been established, the instrument should not be used in isolation
for certification, promotion, or other high-stakes personnel decisions.

Limitations

Several limitations should be acknowledged. First, the sample size of 120 yields only a modest subject-to-item ratio for
exploratory factor analysis and is insufficient for stable confirmatory factor analysis. Second, participants were recruited
from three hospitals in a single province using department-facilitated, non-random sampling. Nurses who were more
accessible during the survey window, more engaged in OHMDT practice, or more willing to complete a paper
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questionnaire may therefore have been more likely to participate, introducing potential selection bias in addition to
limiting generalizability. Third, the instrument is self-reported and positively worded, leaving residual social desirability
bias possible despite procedural precautions. Fourth, three subscales showed alpha values below 0.70, limiting their
independent interpretability. Fifth, validity evidence in this study was limited to content, internal structure, and known-
groups comparisons; convergent, discriminant, criterion, and predictive validity were not assessed. Finally, the highest
professional-title group was small, which limits the stability of that comparison.

Future Directions

Future work should prioritize multicenter recruitment with larger samples, formal confirmatory factor analysis, and
external validation against relevant outcomes. Additional studies should examine convergent validity with broader
nursing competency measures, criterion validity with clinical-process or patient indicators, and responsiveness to training
interventions. Refinement or expansion of lower-performing subscales may also improve the interpretability of domain-
level scores.

Conclusions

We developed and preliminarily validated a 23-item OHMDT Nurse Competency Scale for multidisciplinary oral
healthcare settings. The scale showed strong total-scale reliability and supportive preliminary validity in this single-
province sample. At present, the total score is the most defensible interpretation target, whereas subscale scores should be
used cautiously. The instrument is best viewed as suitable for research, baseline assessment, and preliminary clinical
screening. Further multicenter validation, including confirmatory factor analysis and criterion-related testing, is needed
before broader high-stakes application.
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