
Asia-Pacific Journal of Oncology Nursing 12 (2025) 100685
Contents lists available at ScienceDirect

Asia-Pacific Journal of Oncology Nursing

journal homepage: www.apjon.org
Original Article
Psychometric validation of the Chinese version of the Edmonton-33 scale
in patients with head and neck cancer

Yumin Zhang a,#, Min Zhou a,#, Yu Liu a,*, Li Chen a, Sanlan Guo a, Lin Zhang b

a Department of Nursing, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China
b Department of Radiotherapy, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, China
A R T I C L E I N F O

Keywords:
Head and neck cancer
E�33
Reliability
Validity
* Corresponding author.
E-mail address: yliu@tjh.tjmu.edu.cn (Y. Liu).

# These authors contributed equally to this work

https://doi.org/10.1016/j.apjon.2025.100685
Received 19 November 2024; Accepted 5 March 20
2347-5625/© 2025 The Authors. Published by Elsev
(http://creativecommons.org/licenses/by-nc-nd/4.0
A B S T R A C T

Objective: This study aimed to translate the Edmonton-33 scale (E�33) into Chinese and evaluate its reliability and
validity in patients with head and neck cancer (HNC).
Methods: In Phase 1, the E�33 was translated from English to Chinese using the Brislin double-back translation
method. Content validity was evaluated by a panel of experts, and a pilot test was conducted with a small sample of
HNC patients. In Phase 2, a cohort of 510 patients from Henan and Hubei provinces was recruited. Psychometric
properties were assessed through item analysis; and reliability testing (including Cronbach's alpha, test-retest reli-
ability, and split-half reliability), as well as construct validity (using exploratory and confirmatory factor analysis).
Results: The item-level content validity index (I–CVI) ranged from 0.833 to 1.000, and the scale-level content
validity index (S–CVI/Ave) was 0.965. The Cronbach's alpha, the test-retest reliability coefficient, and the split-
half reliability values were 0.922, 0.973, and 0.971, respectively. Four main factors were identified using
exploratory factor analysis, explaining 77.07% of the total variance. Confirmatory factor analysis showed good fit
indices: χ2/df ¼ 1.626, RMSEA ¼ 0.048, NFI ¼ 0.936, RFI ¼ 0.930, IFI ¼ 0.974, TLI ¼ 0.972, and CFI ¼ 0.974.
Conclusions: The Chinese version of the Edmonton-33 scale (CE-33) demonstrated high reliability and validity,
suggesting its potential as a valuable self-report tool for assessing functional outcomes in Chinese-speaking HNC
patients.
Introduction

Head and neck cancer (HNC) is one of the most rapidly increasing
cancers worldwide. Global cancer statistics indicate that HNC accounted
for 4.8% of all cancer cases in 2020, with 932,000 new cases and 467,000
deaths worldwide.1 In China, 103,000 new cases and 51,000 deaths were
reported.2 While diagnostic and treatment advancements have signifi-
cantly improved cure rates and long-term survival for HNC patients,3,4

the 1-year survival rate for HNC ranges from 70% to 92.6%.5,6 The 5-year
survival rate for HNC ranges from 45% to 79.3%.4,5,7 HNC survivors face
not only common challenges that cancer patients encounter, such as fear
of death, pain, weight loss, self-image disorders, anxiety, depression, and
other negative emotions, as well as social functioning issues,8–10 but also
unique head and neck dysfunctions, including swallowing and chewing
difficulties, dysarthria, shoulder and neck dysfunctions, dry mouth,
dyspnea, and altered taste and smell.11,12 These issues significantly affect
their recovery and quality of life.13,14
.
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Patients with HNC often experience functional impairments due to
both the tumor itself and its treatments. Functional outcomes assess the
extent to which a patient can engage in various activities.15 In HNC
research, the selection of functional outcomes andmeasurement methods
varies widely among research teams. This variability hinders the com-
parison and synthesis of results across studies with comparable in-
terventions. The establishment of core functional endpoints ensures
consistent measurement and reporting of outcomes, facilitating valid
comparisons of treatments across different studies.16–18 Metcalfe et al.19

identified four key endpoints considered most important by patients with
HNC, based on tumor site and disease progression: speech, dry mouth,
swallowing, andmastication. Mendez et al.20 obtained similar results in a
study of patients with HNC through open-ended interviews and modified
Delphi counseling. Swallowing, speech, dry mouth, and chewing were
identified as the most important functional outcomes among HNC sur-
vivors and are core functions of the head and neck.21 Riechelmann
et al.22 examined 681 individuals with HNC and found that 40% of
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participants experienced significant, long-lasting impairments in at least
one area of functioning. Core dysfunction in HNC survivors causes both
physical suffering and psychological trauma.23 Their suicide risk is twice
that of survivors of other cancers and persists for a prolonged period,
severely affecting their quality of life.24

Given the wide range of challenges faced by HNC patients, it is crucial
to assess their functional outcomes accurately.25 These assessments are
typically categorized into two main types: quality of life and symptom
measurement scales, and functional outcome assessment tools tailored to
specific HNC subgroups. The first category encompasses quality of life
and symptommeasurement scales designed for HNC patients, such as the
European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire–Head and Neck Cancer (EORTC QLQ–H&N35),26 the
University of Washington Quality of Life Questionnaire (UW–QOL),27 the
M. D. Anderson Symptom Inventory (MDASI–H&N),28 and the Head and
Neck Patient SymptomChecklist (HNSC).29 These scales contain only one
or a few items related to core functional outcomes in HNC, lacking the
specificity needed for comprehensive evaluation. Furthermore, measures
of quality of survival are influenced by psychological factors, response
shifting, and social desirability bias, which may affect their accuracy in
reflecting the extent of dysfunction and symptoms.22,30–32 The second
category includes functional outcome assessment tools for specific HNC
subgroups, such as the Swallowing Outcome After Total Laryngectomy
(SOAL)33 and the Xerostomia Questionnaire (XQ).34 These scales are
primarily unidimensional and focus on specific functional outcomes.
Therefore, the evaluation of functional status in one HNC subgroup may
not be generalized to other subgroups. Furthermore, most existing scales
were developed without patient input, which may limit their compre-
hensiveness.35,36 Although many tools exist to assess functional out-
comes in HNC patients, few focus on core functional outcomes from the
patient's perspective.

Patient-reported outcomes (PROs) allow patients to report treatment-
related functional status from the perspective of their feelings and in-
terests.37 This ensures sensitivity to the subjective assessment of symp-
toms and addresses the tendency of observers to underestimate the
severity of patients' symptoms compared to patients’ own experiences.38

PROs offer invaluable insights by capturing the subjective experience of
patients, often providing details that medical staff or family members
might overlook. This is particularly critical for assessing the functional
challenges faced by HNC survivors, as traditional clinical assessments
may fail to fully capture the extent of dysfunction.39 The assessment of
HNC survivors facing severe dry mouth, swallowing, speech, and chew-
ing dysfunction is highly subjective.13,31

The E-33, a 33-item Likert–type scale developed by Mendez et al.,20

was officially published in JAMA Otolaryngology-Head & Neck Surgery.
This patient-centered instrument emphasizes active patient involvement,
ensuring that the functional domains it measures align with patients'
priorities. Specifically, the scale evaluates core functional outcomes in
patients with HNC, including swallowing, speech, xerostomia, and
chewing. The E-33 has been translated into Finnish, and ethical approval
was obtained for the study in Turku University Hospital. Studies have
shown that the E-33 scores correlate strongly with several other relevant
measures: the swallowing scores of the MD Anderson Dysphagia In-
ventory (r ¼ 0.77), the EORTC QLQ–H&N35 (r ¼ �0.73), and the
modified barium swallow test (r ¼ �0.60). Additionally, there are strong
correlations with the Speech Handicap Index scores (r ¼ �0.64), word
intelligibility scores (r ¼ 0.61), and sentence intelligibility scores (r ¼
0.55). Furthermore, moderate to strong correlations were observed be-
tween the E-33 and the EORTC QLQ–H&N35 in the dry mouth (r ¼
�0.54) and chewing (r ¼ �0.45) domains.20

Despite its established reliability and validity in Western populations,
the E-33 scale has yet to be adapted and validated for Chinese HNC pa-
tients, creating a gap in its applicability in non-Western contexts. In
conclusion, this study aims to fill a crucial gap in the existing literature by
translating the E-33 scale into Chinese and assessing its psychometric
properties. By validating the scale for Chinese HNC patients, this research
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contributes to more accurate and culturally appropriate functional
outcome assessments, improving the management of HNC survivors.

Methods

Study design

This study had two phases. In Phase 1, the Edmonton-33 scale was
translated into Chinese using the Brislin double-back translation
method,40 followed by content validity assessment and a pilot test with
HNC patients. In Phase 2, the psychometric properties of the CE-33 were
evaluated in 510 HNC patients from Henan and Hubei provinces. Reli-
ability was assessed using Cronbach's alpha, test-retest, and split-half
methods. Exploratory and confirmatory factor analyses were conducted
to confirm validity.

Phase 1: translation and content validation
Forward translation: The scale was translated into Chinese with

permission from Professor Hadi Seikaly. Two native Chinese speakers
fluent in English independently translated the English version of the E-33
into Chinese. Both translators held degrees in oncology and were familiar
with HNC–related terminology. The second translator was a graduate
student specializing in nursing. After reviewing the two Chinese versions,
the researchers (authors) collaborated with the two translators to
consolidate them into a unified version.

Back translation: Two bilingual academics, who had not previously
seen the scale, independently translated the CE-33 back into English. To
reach consensus, the two back-translated versions were compared, and
the discrepancies between them were discussed. After back-translation,
the scale was virtually identical to the original version.

Cultural adaptation: Six experts—two clinical medical doctors, two
nursing professors, and two senior nurses—participated in the cultural
adaptation of the scale based on the concept of cultural adaptation.41 The
criteria for inclusion of experts were: the research focus is on clinical
nursing, medical treatment, management, and scientific research in head
and neck cancer; a bachelor's degree or higher; more than 10 years of
work experience; and an intermediate or higher title. Six experts thor-
oughly reviewed and compared the original, translated, and
back-translated versions of the E-33. They engaged in detailed discus-
sions until consensus was reached. It was agreed that the E-33 and CE-33
were conceptually equivalent in terms of semantics, idiomatic expres-
sions, rhetoric, and underlying concepts.

Content validity: Six experts in cultural adaptation evaluated the
significance of each item and its relevance to the corresponding content.
Based on their evaluations, the content validity index for each item,
dimension, and the total scale was calculated. The I– CVI was calculated as
the ratio of experts scoring an item 3 or 4 to the total number of experts.42

The average I–CVI for each item is referred to as the S–CVI/Ave (average).
Content validity was considered good if the S–CVI/Ave was 0.9 or higher.

Pilot testing: A pilot test of the CE-33 was conducted with 20 HNC
patients. Participants completed the scale independently, followed by
cognitive interviews to evaluate clarity, item comprehension, and overall
acceptability.

Phase 2: psychometric testing

Participants. Thiswas a cross-sectional study. Patients diagnosedwithHNC
were recruited from two general hospitals in Wuhan and Zhengzhou be-
tweenDecember 2023 and June 2024. Inclusion criteriawere: (a) diagnosis
of HNC (oral cavity, oropharynx, hypopharynx, or laryngeal); (b) age 18 or
older; and (c) nohistoryofmental illnesswith the ability to comprehend the
scale items. Exclusion criteria included: (a) patients who had other malig-
nant tumors; and (b) those with evidence of disease recurrence.

The study followed theKendall criteria,which recommenda sample size
of 5–10 times the number of items for exploratory factor analysis (EFA);43 a
minimum of 200 participants for confirmatory factor analysis (CFA);44 and
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an estimated sample size of 402–583, considering a 10% dropout rate for
the 33 items on the E-33 scale. A total of 510 HNC patients participated in
the survey. For the patient flow chart, please refer to Fig. 1.

Study instruments
General demographic attributes. A survey was developed to collect

demographic data, including medical history, primary tumor site, path-
ological stage, treatment, age, education level, sex, occupation, and
marital status.

The CE-33. The scale consists of 33 items across four dimensions:
swallowing (11 items), speech (10 items), xerostomia (7 items), and
chewing (5 items). Each item can be rated on a scale from 1 to 5, with
response options including “Strongly Agree,” “Agree,” “Neutral,”
“Disagree,” and “Strongly Disagree.” Respondents may also choose “Not
Applicable.” Each domainwas assigned a score between 0 and 100. A linear
transformation was applied to each domain, yielding a score ranging from
0 to 100, with higher scores indicating better functioning (Appendix A).

Data collection

Three team members distributed the surveys using a convenience
sampling method. Investigators were uniformly trained to administer the
questionnaires to patients using standardized language. After obtaining
consent from the relevant hospitals and departments, investigators were
introduced to patients by the head nurse or nurse in charge. After
obtaining patient consent, the investigators distributed the question-
naires. Participants completed the questionnaires independently after
receiving an explanation of the survey's purpose and significance. When
patients had poor vision or difficulty holding a pen, investigators
completed the questionnaires based on the participant's responses. Thirty
participants were randomly selected for a follow-up survey 14 days later
to assess the questionnaire's retest reliability.

Statistical analysis

Statistical analyses were conducted using AMOS 24.0 and SPSS 25.0.
Data were double-checked before being entered. Continuous variables
were described using the mean and standard deviation, while categorical
Fig. 1. Patient flow chart. HNC, Head and neck cancer; EFA, Ex
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variables were described using frequencies and percentages. The
normality of the data distributions was assessed by examining the
skewness and kurtosis values, which ranged from �2 to 2.45

Item analysis
Item analysis was conducted to evaluate the suitability and reliability

of the scale. Three methods were used to assess the questionnaire items.
Critical ratio (CR): The scale's overall scores were divided into two

categories: the top 27% in the high category and the bottom 27% in the
low category. Statistically significant discrimination was indicated by a
CR < 3 and P < 0.05, suggesting that the corresponding items should be
retained.46

Correlation coefficient: An item was considered highly homoge-
neous with the overall scale if it had a correlation coefficient of 0.4 or
higher and P < 0 0.05.46

Reliability test: An item was deleted if its removal resulted in a
significantly higher Cronbach's alpha for the scale.46

Construct validity
EFA: The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy

was greater than 0.8, while Bartlett's test was significant (P < 0.05); this
indicates that thedata are suitable for conductingEFA.Principal component
analysis with maximum variance orthogonal rotation was used to extract
common factors without restricting the number of factors. The assessment
criteria were as follows: factors with eigenvalues > 1 were retained; the
cumulative explained variance should exceed 50%; each factor should have
� 3 items; and the factor loading of each item on its primary factor should
be> 0.4, with loadings on other factors< 0.4. These criteria align with the
use of a scree plot to determine the optimal number of factors.47

CFA: The proposed factor structure was validated through CFA. The
model fit indices were estimated and assessed using the maximum like-
lihood method. Several metrics were used to evaluate model fit,
including the ratio of chi-square to degrees of freedom (χ2/df), root mean
square error of approximation (RMSEA), Normed Fit Index (NFI), Rela-
tive Fit Index (RFI), Incremental Fit Index (IFI), Tucker–Lewis Index
(TLI), and Comparative Fit Index (CFI). Model fit was considered
acceptable when the following criteria were met: χ2/df < 3.0, RMSEA <

0.05, NFI > 0.90, RFI > 0.90, IFI > 0.90, TLI > 0.90, and CFI > 0.90.48
ploratory factor analysis; CFA, Confirmatory factor analysis.



Table 1
Clinical and demographic details (N ¼ 510).

Characteristics n (%)

Sex
Male 345 (67.65)
Female 165 (32.35)

Age (years, mean ± SD) 60.50 � 10.93
Education level
Elementary and lower 143 (28.04)
Junior high school 156 (30.59)
Senior high school 151 (29.61)
College and above 60 (11.76)

Occupation
Agriculture 165 (32.35)
Employee 144 (28.24)
Retired 86 (16.86)
Other 115 (22.55)

Marital status
Married 462 (90.59)
Other 48 (9.41)

Primary tumor site
Oral cavity 122 (23.92)
Oropharyngeal 82 (16.08)
Hypopharyngeal 112 (21.96)
Larynx 194 (38.04)

Stage
Early 240 (47.06)
Advanced 270 (52.94)

Treatment
Operation 112 (21.96)
Radiotherapy 84 (16.47)
Chemotherapy 79 (15.49)
Combined treatment 205 (40.20)
Other 30 (5.88)

Table 2
Findings of the CE-33 item evaluation.

Item Critical ratio Correlation coefficient Cronbach's α if deleted
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Reliability analysis
Internal consistency reliability refers to the degree of consistency

among scale items, with a value generally greater than 0.8.49

Retest reliability is the stability of the scale; after two weeks, the 30
patients were retested, and the correlation between retest values should
generally be > 0.7.50

Split-half reliability divides the questionnaire into two halves based
on odd and even items, and calculates the correlation between the scores
of the two groups. The split-half reliability coefficient should generally be
greater than 0.7.51

Results

Phase 1: translation and content validation

The specialists' ages ranged from 39 to 60 years (51.50 � 7.54 years),
with 14–41 years of experience (27.5� 9.59 years). The team included one
chief physician, one deputy chief physician, two chief nurses, one deputy
chief nurse, and one head nurse. In terms of academic credentials, one held
a Ph.D., three held master's degrees, and two held bachelor's degrees. Two
specialized in clinical medicine, two in clinical nursing, one in nursing
research, and one in nursing management. The initial version of the E-33
was culturally adapted for use in China. One key modification involved
changing “hard candy” to “lollipop” in item 25 to better reflect Chinese
preferences. HNC patients often face difficulties such as swallowing issues
and oral mucosal pain during treatment. Hard candies typically require
more chewing or take a long time to dissolve in the mouth. In contrast,
lollipops, which can be licked instead of chewed, provide an effective
alternative by stimulating saliva production, thereby alleviating dry
mouth. This change was supported by a portion of the expert panel, which
included one clinical medical doctor and two nurses, during the cultural
adaptation process. They agreed that lollipops were more culturally
appropriate and practical for Chinese patients. The I–CVI at the item level
ranged from 0.833 to 1.000, and the S–CVI /Ave was 0.965. A pilot test
showed that the CE-33 questionnaire was clear, easy to understand, and
took approximately three minutes to complete. All 20 patients found the
scale easy to comprehend, with no difficulties in answering the items.
1 5.056 0.434 0.921
2 8.007 0.525 0.920
3 8.436 0.517 0.920
4 10.129 0.566 0.919
5 9.050 0.556 0.919
6 7.654 0.491 0.920
7 9.623 0.572 0.919
8 9.421 0.547 0.920
9 10.368 0.607 0.919
10 9.418 0.568 0.919
11 10.910 0.616 0.919
12 6.901 0.501 0.920
13 10.394 0.589 0.919
14 8.463 0.519 0.920
15 9.365 0.572 0.919
16 9.666 0.601 0.919
17 9.095 0.570 0.919
18 8.350 0.539 0.920
19 7.663 0.520 0.920
20 9.306 0.537 0.920
21 8.432 0.504 0.920
22 9.633 0.541 0.920
23 9.513 0.576 0.919
24 11.188 0.608 0.919
25 9.238 0.548 0.920
26 13.365 0.640 0.918
27 10.609 0.587 0.919
28 10.655 0.602 0.919
29 6.470 0.418 0.922
30 8.001 0.468 0.921
31 6.730 0.425 0.922
32 7.251 0.464 0.921
33 8.698 0.493 0.921

CE-33, Chinese version of the Edmonton-33 scale.
Phase 2: psychometric testing of CE-33

Participant characteristics
A total of 529 surveys were completed. Responses that were incon-

sistent, unclear, or contradictory were excluded from the sample. Ulti-
mately, a response rate of 96.4% was achieved, with 510 valid surveys
collected. The 510 valid surveys were randomly divided into two groups:
the EFA group (n ¼ 240) and the CFA group (n ¼ 270).

A total of 215 (42.16%) questionnaires were completed by partici-
pants from Zhengzhou, and 295 (57.84%) by participants from Wuhan.
The sample included 345 (67.65%) males and 165 (32.35%) females,
with ages ranging from 28 to 89 years. A detailed description of the
participants' demographic characteristics is presented in Table 1.

Item analysis
The CR approach revealed significant differences between the low

and high groups (P< 0.001). The CR values ranged from 5.056 to 13.365.
The correlation coefficients between the items and the total scale ranged
from 0.418 to 0.640. Removing any item did not result in an increase in
the Cronbach's alpha coefficient for the overall questionnaire. Detailed
information is shown in Table 2.

Construct validity

EFA. The 33 items were analyzed using EFA. The KMO score was 0.922,
and Bartlett's test of sphericity yielded a value of 9341.122 (528 degrees
of freedom, P < 0.001). Table 3 shows that four factors with eigenvalues
4



Table 3
EFA result of the CE-33 (n ¼ 240).

Factor Items Factor loadings

1 2 3 4

Swallowing 1. I Can swallow normally 0.590 0.242 �0.083 0.039
2. Swallowing takes a lot of effort 0.812 0.122 0.030 �0.035
3. It takes me longer to eat than others because of swallowing problems 0.793 0.175 �0.036 �0.010
4. I Cough or choke when I try to drink liquids 0.855 0.212 �0.023 �0.035
5. I Limit my food intake because of difficulty swallowing 0.876 0.148 �0.003 �0.034
6. I Can maintain my weight by eating 0.654 0.222 0.019 0.001
7. Food or liquid comes out of my mouth 0.855 0.192 0.009 �0.034
8. Food or liquid comes out of my nose 0.816 0.137 0.033 �0.001
9. I Have to plan ahead to eat because of swallowing problems 0.887 0.196 0.006 0.012
10. I Avoid certain types of food because of swallowing problems 0.890 0.208 �0.022 �0.079
11. I Cough or choke when I eat solid food 0.913 0.187 0.039 �0.040

Speech 12. I Can speak normally 0.249 0.570 0.086 0.053
13. My speech sounds “nasal” 0.176 0.619 0.270 0.087
14. I Avoid using the phone because of the speech problem 0.137 0.751 0.126 �0.041
15. I Find certain words difficult to pronounce 0.219 0.852 0.015 �0.005
16. My speech sounds slurred 0.206 0.897 0.057 �0.034
17. When speaking face to face, people ask me to repeat myself 0.205 0.863 0.027 �0.027
18. It takes me longer to talk because of speech problems 0.169 0.901 �0.006 �0.067
19. I Speak with great effort 0.210 0.867 �0.047 �0.075
20. My voice makes it difficult for people to hear me 0.192 0.886 0.003 �0.099
21. My voice sounds creaky and dry 0.240 0.848 �0.016 �0.185

Dry mouth 22. My mouth feels dry �0.035 0.031 0.858 0.247
23. I Have trouble eating dry food because of dry mouth 0.042 0.040 0.869 0.197
24. Because of dry mouth, I have to take a sip of liquid to help me swallow my food 0.001 0.086 0.893 0.249
25. I Use lollipops, gum, or other products to relieve dry mouth �0.059 0.042 0.882 0.259
26. My saliva is very sticky 0.022 0.139 0.866 0.271
27. I Always carry liquids with me because of dry mouth �0.007 0.057 0.916 0.213
28. Dry mouth makes it difficult for me to speak 0.004 0.063 0.918 0.228

Chewing 29. I Can chew normally �0.031 �0.076 0.289 0.878
30. I Have difficulty chewing hard food because of my teeth, mouth, or dentures �0.046 �0.045 0.372 0.876
31. I Take longer to eat than others because of chewing problems �0.028 �0.109 0.343 0.865
32. It's hard for me to open my mouth wide enough to eat �0.046 �0.065 0.377 0.888
33. I Have difficulty moving food with my tongue �0.009 �0.052 0.394 0.870

Eigenvalue 7.795 7.071 6.251 4.316
Variance contribution (%) 23.621 21.428 18.944 13.078

EFA, Exploratory factor analysis; CE-33, Chinese version of the Edmonton-33 scale.
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greater than 1 were extracted, explaining 77.07% of the variance in
questionnaire responses.

CFA. The CFA results are shown in Fig. 2. The initial model was revised
based on the fit statistics. The data before and after correction are pre-
sented in Table 4.

Reliability analysis
Cronbach's alpha values for the overall questionnaire and for the

swallowing, speech, dry mouth, and chewing subscales were 0.922,
0.957, 0.952, 0.970, and 0.972, respectively. The overall scale and its
subscales demonstrated retest reliability values of 0.973, 0.911, 0.914,
0.946, and 0.918, respectively. Split-half reliabilities for the overall scale
and its subscales were 0.971, 0.961, 0.919, 0.979, and 0.972,
respectively.

Discussion

This study presents the first systematic translation and cultural
adaptation of the E-33 scale into Chinese. In item 25, “hard candy” was
changed to “lollipop”, based on expert recommendations. This change
was made to better align with Chinese linguistic preferences and to
ensure clinical appropriateness for patients with oral dysfunction. Pa-
tients with HNC often experience significant challenges such as swal-
lowing difficulties (55.6% to 98.5%), pain (89.2% to 95.7%), and oral
mucosal discomfort (81.2% to 89.1%) during the late stages of radio-
therapy.52,53 These symptoms make it difficult to consume hard or solid
foods, such as hard candies, which require significant chewing or longer
to dissolve.54 In contrast, lollipops, which can be licked instead of
5

chewed, provide a suitable alternative by stimulating saliva production
and alleviating dry mouth.

To date, there is no PRO measure specifically designed to assess core
functional outcomes in patients with HNC exists in China.36,55 Existing
tools like the SOAL33 and the XQ34 provide valuable insights into specific
areas, but they are largely unidimensional and fail to address the full
range of functional issues experienced by HNC patients. The functional
outcome scale developed by Zhang et al. for patients after partial laryn-
gectomy contains 21 items across three domains: swallowing, articula-
tion, and respiratory function.56 This scale has a Cronbach's α coefficient
of 0.928.56 However, it focuses primarily on laryngeal function and is
only applicable to patients who have undergone partial laryngectomy
following laryngeal cancer. Although these scales were developed with
input from patients, they predominantly emphasize functional status and
do not necessarily apply to the broader HNC population. Further research
is needed to determine their applicability to all HNC patients. In contrast,
the E-33 scale comprehensively addresses core functional outcomes
across four key areas of concern for HNC patients. Therefore, there is a
pressing need for a comprehensive, multidimensional PRO measure
tailored specifically to Chinese HNC patients.

The CE-33 demonstrated strong discriminant validity, with item CR
values ranging from 5.056 to 13.365, which are above the typical range.
Modest to substantial positive correlations were observed between in-
dividual item scores and the total scale score. Cronbach's alpha did not
improve by removing any items, suggesting that all items contribute
meaningfully to the scale's internal consistency.

Validity refers to the extent to which the assessment tool accurately
reflects the construct it is intended to measure. The scale's reliability was
assessed through content and structural evaluations. I–CVI and S–CVI/



Fig. 2. A standardized four-factor framework of the CE-33 (n ¼ 270). CE-33, Chinese version of the Edmonton-33 scale.
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Ave values exceeded the acceptable thresholds.57 Exploratory factor
analysis identified a four-factor structure explaining 77.07% of total
variance. Notably, the factor loadings in the CE-33 (all > 0.4) were
higher than those in the E-33 (all > 0.3), which may be due to better
Table 4
Evaluation of fit of the CE-33 model.

Fit index χ2/df RMSEA NFI

Initial model 1.855 0.056 0.926
Modified model 1.626 0.048 0.936
Standard < 3 < 0.05 > 0.9

RMSEA, root mean square error of approximation; NFI, Normed Fit Index; RFI, Relativ
Fit Index.
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cultural and linguistic adaptation in the translated version. However,
further validation is needed to confirm these findings.58 CFA demon-
strated that the CE-33 provided a satisfactory fit for clinical settings.59

Therefore, the test exhibits adequate reliability for individuals with HNC.
RFI IFI TLI CFI

0.921 0.965 0.962 0.965
0.930 0.974 0.972 0.974
> 0.9 > 0.9 > 0.9 > 0.9

e Fit Index; IFI, Incremental Fit Index; TLI, Tucker–Lewis Index; CFI, Comparative
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Consistency refers to a scale's stability over time and its reliability
across different contexts.60 The consistency of the CE-33 was assessed
using three metrics: Cronbach's alpha coefficient, split-half reliability,
and test-retest reliability. The Cronbach's alpha for the entire scale was
0.922, with values for each dimension ranging from 0.919 to 0.979,
indicating high internal consistency. The split-half and test-retest reli-
ability scores were 0.971 and 0.973, respectively, further demonstrating
the scale's reliability and stability.
Implications for nursing practice

This study shows that the CE-33 can assist nurses in assessing the func-
tional outcomes of Chinese patients with HNC. As a core functional assess-
ment tool, the CE-33 offers high comparability, which aids in cross-study
comparisons and analyses. This is crucial for evaluating the effects of
different treatments and improving the consistencyof study results. The scale
was developed with careful consideration of patients' opinions and needs.
PROs help nurses identify symptoms that may be overlooked by traditional
methods. This makes the assessment more patient-centered, reflecting the
actual distress of the patients and enhancing the clinical application value.
Limitations

This study has several limitations. First, its cross-sectional design lacked
longitudinal follow-up data, restricting the ability to assess long-term func-
tional changes inHNCpatients. Second, theuse of convenience samplingmay
have introduced selection bias, potentially limiting the generalizability of the
findings. Third, the lack of an external validation cohort constrains the
applicability of post-transitional scales across diverse clinical settings. Fourth,
the study did not conduct a calibration validation analysis. To enhance
external validity and minimize potential bias, future research should adopt
more rigorous sampling methods, include a larger and more representative
sample, and incorporate a longitudinal design. Additionally, comparing
the CE-33 scale with standardized scales will further validate its use.

Conclusions

This study demonstrates that the CE-33 for patients with HNC is
reliable and effective, making it suitable for evaluating functional out-
comes. This tool could assist health care practitioners in assessing pa-
tients' functional status and developing effective rehabilitation programs.
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