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Abstract

Purpose The purposes of this two-phase study were to (1)
develop and examine the content validity and feasibility of the
Chinese-version cancer needs questionnaire, short form, head
and neck cancer-specific version (CNQ-SF-hn) (phase I), and
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(2) examine its psychometric characteristics as supported by
reliability and construct validity (phase II) in oral cavity
cancer patients in Taiwan.

Methods Newly diagnosed oral cavity cancer patients (N=
206) were recruited from a medical center in northern
Taiwan. Data were analyzed using descriptive statistics and
psychometric analyses.

Results The results showed that the CNQ-SF-hn (1) had
good internal consistency reliability for the overall scale
and subscales; (2) had good 1-week test-retest reliability
(correlation=0.80) for the overall scale; (3) had construct
validity, supported by six clearly identified factors explain-
ing 74.87% of the variance; and (4) had convergent
validity, supported by correlations among its subscales
and related scales, as well as by discriminating care needs
according to undergoing versus not undergoing reconstruc-
tive surgery and cancer stage.

Conclusions The Chinese-version CNQ-SF-hn is a psycho-
metrically satisfactory instrument. Further validation is
suggested for its factor structure and different head and
neck cancers.

Keywords Oral cavity cancer- Care needs - Care needs
questionnaire - Psychometric testing - Reliability - Validity

Introduction

Oral cavity cancer is a serious and growing problem globally
[21] and is the fourth most prevalent cancer among males in
Taiwan [43]. Because of the disease location and compli-
cations of surgical excision in the oral cavity, patients with
oral cavity cancers usually experience severe physical and
psychological distress [10, 17], dysfunction in the head and
neck areas [10, 11], disfigurement [13], and increased
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support needs [10]. Patients undergoing surgery for oral
cancer have been shown to have greater care needs in all
domains except sexual care needs [10] than patients with
other cancers [3, 27, 39-41, 44]. These greater care
demands highlight the importance of systematically assess-
ing the needs of oral cavity cancer patients across treat-
ments and cancer stages. Therefore, these patients as well
as other head and neck cancer patients would benefit from
an instrument that reflects their unique characteristics and
the multidimensional nature of cancer care needs.

The most widely used instruments for assessing cancer
patients' needs are the cancer needs questionnaire (CNQ) and
supportive care needs survey (SCNS) series [2, 16, 26, 37].
The main part of the CNQ originated from the SCNS. The
SCNS has several versions, including 65-item, 59-item, and
34-item versions [26]. We have used the 34-item SCNS
(SCNS-34) to assess the care needs of oral cavity cancer
patients [10]. As mentioned above, these patients were found
to have high levels of care needs in four of five domains (the
exception being sexual care needs). Furthermore, patients
with head and neck cancers were most concerned about
difficulties with communication and interference with inter-
personal relationships [5, 8]. Therefore, we chose the CNQ,
short form (CNQ-SF) [2], which is similar to the SCNS-34
(34-item version), except that the “sexual care needs”
domain of the CNQ-SF (32 items) has been replaced with
a new domain, “interpersonal/communication needs.”

The 32-item CNQ-SF contains five domains: (1)
psychological needs (need for help with psychological and
emotional issues), (2) health information needs (informa-
tional needs pertaining to diagnosis, investigative tests,
family issues, and financial issues), (3) physical and daily
living needs (physical care needs and adjustment tasks), (4)
patient care and support needs (support needs of cancer
patients related to family, friends, and health care profes-
sionals), and (5) interpersonal/communication needs (needs
related to interpersonal relationships, interaction skills, and
communication styles of health care providers) [2]. The
CNQ-SF has been validated [2, 3, 12] and widely used in
patients with various cancers [3, 12, 18, 28, 33]. Given the
unique care needs of head and neck cancer patients, we
added four items to the CNQ-SF to create a sixth subscale,
head and neck disease needs, resulting in an instrument that
better reflects the general and unique care needs of patients
with head and neck cancers. The new instrument was
named the CNQ-SF-hn (CNQ-SF, head and neck cancer-
specific version).

The psychometric properties of the CNQ-SF-hn will be
supported by reliability and validity. The content validity is
based on previous application in assessing cancer patients'
care needs in general [3, 12, 18, 28, 33], as well as unique
distress, reflecting potential care needs related to problems
specific to head and neck cancer patients [14, 23, 30, 38].
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Empirical evidence supports the construct validity of the
CNQ-SF-hn. Hwang et al. [20] proposed that unmet needs
can be used as an indicator of quality of life (QOL).
Similarly, Carr [4] pointed out that overall physical health
and distress related to disease and treatment are related to
QOL. Hwang et al. [20] found that patients with lower
functional performance and higher cancer stage had
increased unmet physical needs. Our clinical observation
indicates that these unmet needs may also be intercorre-
lated. Taken together, concurrent validity was assumed,
based on a literature review, to be indicated by (1) positive
intra-associations among the CNQ-SF-hn subscale and
overall scale scores, (2) positive correlations between
CNQ-SF-hn scores and patients' distress (depression,
anxiety, and poor performance) [10, 12, 20], (3) higher
CNQ-SF-hn scores among patients undergoing reconstruc-
tive surgery and at more advanced cancer stages [10], and
(4) negative associations between CNQ-SF-hn scores and
patients' QOL [12, 20]. Discriminant validity would be
demonstrated by the ability of the CNQ-SF-hn to differen-
tiate groups of patients receiving or not receiving recon-
structive surgery. It would also be demonstrated by its
ability to differentiate the needs of patients with early-stage
versus advanced-stage cancers.

Therefore, the purposes of this two-phase study were to
(1) develop and examine the content validity and feasibility
of the CNQ-SF-hn (phase I) and (2) examine its psychomet-
ric characteristics as supported by reliability and construct
validity (phase II) in oral cavity cancer patients in Taiwan.

Methods

We conducted our study in two phases as follows:

Phase I: development and content and feasibility
testing of the CNQ-SF-hn

The English-version CNQ-SF was initially checked for
content validity by five oral cavity cancer experts (two
physicians and three nurses with master's or doctoral
degrees). In addition, we obtained permission to use and
translate the CNQ-SF. The Chinese-version CNQ-SF was
first developed according to principles of language transla-
tion and back-translation [25]. Further, four items related to
head and neck-specific care needs based on literature
review and clinical observation were developed by the
authors and two head and neck cancer clinical experts to
become the sixth subscale of the original CNQ-SF. The
modified scale, the CNQ-SF-hn, is composed of 36 items
that reflect both general and specific care needs in head and
neck cancer patients. Items were scored from 1 (no need) to
5 (high level of need). Scores for the total scale and each
subscale were summed and standardized [12, 26] to a range
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of 0 to 100. Higher scores indicated higher care needs in
each domain.

The content validity index of the CNQ-SF-hn [32] was
checked by another five head and neck experts. It was
further pilot-tested in 20 oral cavity cancer patients at a
medical center in northern Taiwan. Participants reported no
difficulties in understanding the CNQ-SF-hn items and
could complete the scale in 5 to 15 min.

Phase II: reliability, factor analysis, and concurrent
validity testing

Newly diagnosed oral cavity cancer patients undergoing
surgery combined with other treatments were recruited from
both inpatient and outpatient clinics of a 3,000-bed hospital
in northern Taiwan. Patients were eligible for the study if
they knew their cancer diagnosis. The institutional review
board approved the study, and all patients provided written
informed consent. Sample size was estimated based on the
minimum requirement of five participants per item needed
for psychometric testing [42]. Therefore, at most, 180
subjects were needed to meet the criteria.

The Cronbach's alpha value and the 1-week-interval
test—retest reliability were calculated to reflect the internal
consistency, reliability, and stability, respectively. Content
validity was tested by expert evaluation (as described in
phase I) and construct validity by factor analysis and
concurrent validity. Underlying factor structure was ana-
lyzed by factor analysis and abstracting the subconcepts
(subscale referring to “domains of needs”) [29]. Concurrent
validity was tested, and correlations were analyzed among
the CNQ-SF-hn subscales and theoretically supported
concepts using the following instruments.

Instruments to reflect variables

1. Hospital anxiety and depression scale (HADS)

Patients' levels of anxiety and depression were assessed
using the HADS [45], with concurrent measuring for the
CNQ-SF-C-hn. The HADS consists of 14 items: seven for
anxiety and seven for depression. For each item, responses
range from O (not at all) to 3 (always). The summated
scores for depression or anxiety range from 0 to 21, with
higher scores indicating higher levels of depression or
anxiety. Satisfactory psychometric characteristics have been
shown for the HADS in cancer-related studies in Taiwan [7,
10]. In the present study, the Cronbach's alphas for the
depression and anxiety subscales were 0.75 and 0.76,
respectively.

2. University of Washington quality of life scale (UW-QOL)

The UW-QOL (version 4) [34] is a specific head and
neck cancer QOL questionnaire for patients. The 15-item

UW-QOL has 12 disease-specific items and three general
items that measure global health-related QOL [19]. The
response to each item is standardized to a scale of 0 to 100,
with higher scores indicating better life quality. Satisfactory
psychometrics have been reported for the original UW-
QOL [34] and its Chinese version [8]. In the present study,
the Cronbach's alpha for the UW-QOL was 0.90.

3. Karnofsky performance status index (KPS)

The 11-point KPS [22] is scored from normal function
(100%) to dead (0%). In Taiwan, the KPS has been used in
clinical cancer study to assess cancer patients' level of
physical function [9]. We used the KPS to test the
concurrent validity of the CNQ-SF-hn. The interobserver
reliability of the KPS was 0.96.

4. Background information form

Background information was obtained on patients' age,
gender, education (years of formal schooling), employment
status, marital status, religion, tumor subsite, cancer stage
(of four stages), type of surgery (tumor excision versus
tumor excision with reconstruction), and treatment status.

Data analysis

Descriptive statistics (mean, frequency) were used to
analyze demographic and clinical variables. The Cron-
bach's alpha was used to assess internal consistency
reliability. One-week test-retest reliability was used to
examine stability of the CNQ-SF-hn. The test-retest
reliability was calculated using the intraclass correlation
coefficient [32]. Construct validity for the substructure
(subscales) of the CNQ-SF-hn was examined using factor
analysis.

Bartlett's test of sphericity (BT) and Kaiser—Meyer—
Olkin's measure of sampling adequacy (KMO) indicated
that data were appropriate for factor analysis (KMO=0.927;
BT=7,796.15; p value<0.001). Before conducting factor
analysis, item-to-item correlation coefficients were calcu-
lated, and the data found satisfactory. Given the moderate-
to-high correlation among items, we chose principal
component analysis with oblique rotation [36]. A six-factor
model was assumed (six subscales) for the CNQ-SF-hn.
Criteria used to select factors included (1) eigenvalues >1.0,
(2) factor loading >0.30, (3) scree plot test, and (4)
percentage of total variance explained by each factor [36].

Convergent validity was analyzed by examining the
theoretically assumed relationships between the CNQ-SF-hn
and other instruments (anxiety, depression, physical perfor-
mance, and QOL) [4, 10, 12, 20] using the Pearson
correlation (first step) and multivariate multiple regression.
The significant variables identified in the first step were
selected as independent variable(s) in the multivariate
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multiple regression, using the six care needs subscales
(domains) and overall care needs as dependent variables
[24]. Discriminant validity was examined by comparing
differences in CNQ-SF-hn scores among groups with and
without reconstructive surgery and among cancer stage
groups (early-stage versus advanced-stage) by multivariate
logistic regression [31]. The model diagnostics were first
performed to check the validations of the basic assumptions
for multivariate multiple linear and generalized linear
regressions, respectively [24, 31].

Results
Patient characteristics

The study subjects were 206 oral cancer patients recruited
from both inpatient (N=105) and outpatient (N=101)
clinics at a medical center in northern Taiwan. Most were
men (N=193, 93.7%), reflecting the national gender ratio in
oral cavity cancers [6]. The patients' average age was
50.63 years (SD=11.30), and the majority (70.9%) were 40
to 64 years old. Most patients (89.8%) were married, and
patients were generally educated at the junior-high (40.3%)
or elementary (29.1%) level. Most patients (69.9%) held
religious beliefs.

Regarding disease and treatment status, more than half
of patients were at stage III (16.0%) or IV (35.4%). The
most common cancer locations were the buccal mucosa
(45.1%) and tongue (34.0%), which may reflect Taiwan's
national habit of betel quid chewing [6]. About three
quarters of patients (76.2%, N=157) underwent tumor
resection combined with reconstructive surgery. A little
more than half of the patients underwent only surgery
(51.0%), and the other half had surgery combined with
other treatments. A majority of subjects had a performance
status with a score of 70 or higher (Table 1).

Reliability

The Cronbach's alpha for the total CNQ-SF-hn was 0.97.
Subscale alpha values for subscales ranking in descending
order related to health information needs, interpersonal/
communication needs, patient care and support needs,
physical and daily living needs, head and neck cancer-
related needs, and psychological needs were 0.97, 0.94,
0.93, 0.92, 0.87, and 0.85, respectively. The overall 1-week-
interval test—retest reliability was 0.80.

Construct validity

The exploratory factor analysis revealed a six-factor
solution with an explained variance of 74.87% that had
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Table 1 Demographic and clinical characteristics of patients (N=206)

Variable Number (%)
Age (years)
>65 23 (11.2)
64-40 146 (70.9)
<40 37 (18.0)
Gender
Male 193 (93.7)
Female 13 (6.3)
Employment status
Unemployed 92 (44.7)
Employed 114 (55.3)
Marital status
Unmarried 21 (10.2)
Married 185 (89.8)
Educational level
None 6 (2.9)
Elementary school 60 (29.1)
Junior high school 83 (40.3)
Senior high school 42 (20.4)
College and above 15 (7.3)
Religion
None 62 (30.1)
Buddhism/Taoism 141 (68.4)
Christianity 3 (1.5
Cancer pathological stage
1 51 (24.8)
I 49 (23.8)
111 33 (16.0)
v 73 (35.4)
Tumor subsite
Buccal mucosa 93 (45.1)
Oral tongue 70 (34.0)
Other 23 (11.2)
Gingivae 14 (6.8)
Lip 6 (2.9)
Surgical procedure
Tumor excision only 16 (7.8)
Tumor excision+lymphadenectomy 33 (16.0)
Tumor excision+lymphadenectomy +reconstruction 157 (76.2)
Treatment status
Surgery only 105 (51.0)
Surgery+radiation 50 (24.3)
Surgery+chemotherapy 4(1.9)
Surgery+radiation-+chemotherapy 47 (22.8)
Performance status (measured by KPS)
60 5(2.4)
70 86 (41.8)
80 67 (32.5)
90 48 (23.3)
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Table 2 Results of principal component analysis (N=206)

Subscale CNQ-SF-hn item Factor loading
Factor  Factor Factor  Factor Factor  Factor
1 2 3 4 5 6
Health information 26. To be given a full explanation for every test and treatment 0.886  0.604  0.585 0411 0.384  0.240
needs procedure you go through
27. To be fully informed about all of the benefits and side effects 0.839  0.635 0.642 0421 0312  0.378
of treatment or surgery before you agree to have it
28. To be fully informed about the odds of treatment success 0.875  0.601 0.635 0.472 0385  0.403
29. To be fully informed about your test results as soon as possible 0913 0442 0.545 0397 0419 0.306
30. To be fully informed about the possible effects of the cancer 0930 0472 0590 0.401 0.393  0.301
on the length of your life
31. To be fully informed about cancer remission 0989 0494 0.627 0442 0423 0.235
32. To be fully informed about things you can do to help yourself 0.850 0580 0.670  0.446 0389  0.280
get well
Patient care and 20. To be allowed to have family or friends with you in hospital -0.110  0.766  0.101 —0.051 0.004  0.175
support needs 21. To have your rights for privacy more fully protected when you 0.091  0.821 —0.048 0.160 —0.136 —0.059
are at the clinic or hospital
22. To be reassured by medical staff that your physical and 0.203  0.665 —0.164 —0.003 0.176  0.076
emotional responses are normal
23. For nurses to attend promptly to your physical needs in hospital 0.301  0.656 0.087 0.076 -0.129 —0.069
24. For nurses to acknowledge and show sensitivity to your feelings ~ —0.002 0988  0.022 —0.010 —0.009 -0.132
and emotional needs
25. For your cancer specialist to acknowledge and show sensitivity -0.051 0968  0.089 -0.052 0.029 —0.102
to your feelings and emotional needs
Head and neck 33. Coping with fears about the treatment-induced oral 0.071 0.059 0.811 —0.282 0.025 0.245
cancer-specific discomfort, including dry mouth, difficulty in swallowing, and
needs difficulty chewing
34. Coping with learning about self-care knowledge and skill, -0.056  0.121  0.870 —0.042 -0.175 0.142
including preparing food, wound care, skin care, and oral care
35. Coping with fear about surgery affecting further work -0.096 0.123  0.672 —0.145  0.358 —0.142
36. Coping with difficulty in talking with others -0.197 0.007 0.937 —0.043 0.038 —0.021
Psychological needs 7. Dealing with anxiety or stress 0.206 —0.050 —0.101 0.957 0233 0.020
8. Dealing with feeling down or depressed -0.084 -0.017 0.147 0.757 —0.109  0.087
9. Dealing with fears about the cancer spreading or returning 0.339 -0.073  0.209 0.447 —0.031 -0.014
10. Coping with fears about the pain and suffering you might 0.128  0.030  0.200  0.502 -0.003  0.138
experience
11. Coping with anxiety about having treatment or surgery 0.150  0.006 0.216 0397 0.172  0.011
12. Coping with fears about further physical disability or 0.060 0.073  0.162  0.546  0.049 —0.005
deterioration
13. Accepting the changes in your appearance and self-image 0.001 -0.096 0.173  0.815 —0.095 -0.177
14. Coping with worry that the cancer is beyond your control 0.235 -0.134 0383  0.433 0.072  —-0.048
15. Coping with an uncertain future 0.263  0.037  0.100  0.411 0.238 —0.091
16. Working through your feelings about death and dying 0.308 —0.063 0.047 0.586  0.070 —0.025
17. Learning to feel in control of your situation 0.368 0.102 0.167 0.388  0.010  0.069
Interpersonal/ 18. Coping with awkwardness in talking with others about the cancer ~ 0.088 —0.077  0.000 -0.117 0977 -0.063
communication 19. Coping with changes in other people's attitudes and behavior 0.007 -0.078  0.103 —0.086  0.934 —0.049
needs towards you
Physical and daily 1. Dealing with lack of energy and tiredness 0.067 -0.155 -0.006  0.073  0.033 0913
living needs 2. Coping with disturbed sleep 0.078 0018 0042 0054 —0.080 0.872
3. Coping with keeping up with work around the home -0.275 0264 -0306 0.070 0.296  0.599
4. Coping with frustration at not being able to do the things -0.136  —0.025 -0.067  0.108  0.402  0.604
you used to
5. Coping with fears about losing your independence -0.269  0.066 0.122  0.042 0.209  0.705
6. Coping with feeling bored and/or useless —0.057  0.106 —0.080 —0.048  0.006 0.921
Eigenvalue 7.58 4.87 4.62 3.99 3.79 2.11
Variance explained 48.87 8.82 591 4.79 3.83 2.66
Cumulative variance 48.87 57.68 63.59 6838 7221 74.87

explained
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eigenvalues greater than 1. The scree plot clearly showed a
six-factor solution to be perfect for picking factors. All
subscales except the psychological care needs subscale had
clear factor loadings with items loaded in each factor
(subscale) as expected. Several items on the psychological
care needs subscale (factor) loaded equally or even higher
in the physical and daily living needs, head and neck
cancer-specific needs, or interpersonal/communication
needs subscales. The “health information needs” factor
explained most of the variance (48.87%) of the six
subscales (Table 2).

Convergent and discriminant validity

The Pearson correlation showed the significant correlations
among six care needs domains and overall care needs
(correlation=0.35 to 0.94). Furthermore, except for corre-
lations between performance status and interpersonal/
communication needs and between QOL and health
information needs, all theoretically assumed relationships
among the CNQ-SF-hn overall scale, subscales, and related
factors were significant (correlation=—0.26 to 0.61;
Table 3). In order to construct robust convergent validity,
multivariate multiple regression was used for the next
analysis. The results of convergent validity testing were as
follows. Patients' physical and daily living needs were
positively related to anxiety (coefficient=0.38, p value=
0.000) and depression (coefficient=0.17, p value=0.028),
with 37.6% of the variance explained. Patients' psycholog-

ical needs were positively associated with anxiety (coeffi-
cient=0.50, p value=0.000), with 35.7% of the variance
explained. The patients with higher anxiety (coefficient=
0.42, p value=0.000) perceived greater interpersonal
communication needs. Patients with higher anxiety (coef-
ficient=0.35, p value=0.000) and lower physical perfor-
mance (coefficient=—0.24, p value=0.000) perceived
greater patient care support needs, with 29.2% of the
variance explained. A significantly positive correlation was
found between anxiety and health information needs
(coefficient=0.28, p value=0.003) and head and neck
disease needs (coefficient=0.36, p value=0.000). However,
patients with higher anxiety (coefficient=0.48, p value=
0.000) and lower physical performance (coefficient=—0.14,
p value=0.025) were more likely to have greater overall
care needs (Table 4).

The results of multivariate logistic regression showed that
the six subscales and overall care needs were significantly
positively associated with undergoing reconstructive sur-
gery. The patients with an advanced cancer stage were
significantly more likely to experience greater physical and
daily living needs, psychological needs, and head and neck
disease needs, indicating discriminant validity (Table 5).

Discussion

This is the first study to examine the psychometrics of the
Chinese-version CNQ-SF-hn, consisting of the CNQ-SF

Table 3 Correlations among cancer needs questionnaire-short form-head and neck cancer-specific version overall need, needs in subscales, and

selected instruments (N=206)

Scale CNQ-SF-hn subscale score?
1 2 3 4 5 6 7 8 9 10 11

1. Physical/daily living needs 1.00
2. Psychological needs 0.68** 1.00
3. Interpersonal communication  0.49%* 0.60** 1.00

needs
4. Patient care/support needs 0.48** 0.65** 0.35% 1.00
5. Health information needs 0.41%* 0.71***  (0.38* 0.64** 1.00
6. Head and neck disease needs  0.57** 0.76***  0.49%*  (0.62%* 0.62** 1.00
7. Overall care needs 0.73***  0.94***  0.60**  0.80%** (0.84***  (.83*** 1.00
8. Anxiety 0.59%* 0.59%* 0.38%* 0.50%* 0.39* 0.49%* 0.61*%*  1.00
9. Depression 0.51%* 0.49%* 0.46*%*  0.39* 0.41* 0.38%* 0.48** (.70 1.00
10. Physical performance —0.35% —-0.30* —-0.01 —0.42%*%  —0.28* —0.30% -0.37* —0.42** —-0.31* 1.00
11. Quality of life® -0.37* -0.36* -0.32*% —0.28* -0.13 —0.33* —0.33*% —0.42%* —0.41** 0.34* 1.00

# Measured by the University of Washington Quality of Life (UW-QOL) scale

*p value<0.05
**p value<0.01
***p value<0.001
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Table 4 Multivariate multiple regression of convergent validity for the care needs for overall and each domain (N=206)

Model Coefficient 95% CI for coefficient Adjusted R*
Physical/daily living needs 0.376
Anxiety 0.38 1.074 to 2.647
Depression 0.17 0.085 to 1.431
Physical performance —0.11 —1.067 to 0.081
Quality of life —-0.11 —0.254 to 0.022
Psychological needs 0.357
Anxiety 0.50 1.691 to 3.335
Depression 0.04 —0.524 to 0.884
Physical performance —0.42 —0.804 to 0.396
Quality of life -0.12 —0.282 to 0.007
Interpersonal communication needs 0.140
Anxiety 0.42 1.347 to 3.441
Depression 0.01 —0.909 to 0.949
Quality of life 0.09 —0.076 to 0.297
Patient care/support needs 0.292
Anxiety 0.35 0.963 to 2.852
Depression 0.06 —0.517 to 1.101
Physical performance —0.24 —1.978 to —0.600
Quality of life —-0.03 —0.204 to 0.127
Health information needs 0.158
Anxiety 0.28 0.661 to 3.261
Depression 0.08 —0.624 to 1.592
Physical performance —-0.14 —1.874 to 0.007
Head and neck disease needs 0.249
Anxiety 0.36 0.732 to 2.146
Depression 0.05 —0.415 to 0.796
Physical performance —-0.09 —0.843 to 0.188
Quality of life —-0.13 —0.243 to 0.005
Overall care needs 0.381
Anxiety 0.48 1.502 to 2.979
Depression 0.10 —0.201 to 1.058
Physical performance —0.14 —1.144 to —0.076

and a head and neck cancer-specific needs subscale. Our
findings address several issues.

First, the results show that the CNQ-SF-hn is a very
reliable instrument with strong internal consistency reliabil-
ity and measuring concepts similar to known care needs.
The overall test—retest reliability was 0.80, suggesting that
the CNQ-SF-hn is generally stable. However, the test-retest
reliability for the psychological needs subscale was only
0.56. Similarly, relatively low test-retest reliabilities were
found for the interpersonal/communication and head and
neck cancer-specific needs subscales (correlation=0.67 and
0.65, respectively). These relatively low test—retest reliabil-
ities may be due to the variable condition of our subjects'
oral cavity area over 1 week. Because the oral cavity was
the surgical site, patients' needs specific to this area, such as

head and neck care needs and communication ability,
probably varied over 1 week. These variable needs may
be reflected as unstable psychological needs. Therefore, this
inference should be examined in patients under more stable
conditions, such as the survival phase, to verify the test—
retest reliability of these three CNQ-SF-hn subscales.
Second, the results of exploratory factor analysis
generally showed clear subscale structures across the six
subscales. These results strongly support the idea that the
CNQ-SF-hn can be divided and used as five subscales
(CNQ-SF) or as six subscales (CNQ-SF-hn, specifically for
the head and neck cancer population). Most of the variance
was explained by health information needs (48.87%).
Although this factor had a very clear factor structure with
high factor loadings in each item, some items were
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Table 5 Multivariate logistic regression of discriminant validity for the care needs for overall and each domain in different reconstruction and

cancer stage group (N=206)

Model Wald test Exp for (beta) 95% CI for exp (beta)
Physical/daily living needs

Reconstruction® 16.323 1.047 1.034-1.059

Cancer stage® 15.161 1.010 1.002-1.019
Psychological needs

Reconstruction® 9.199 1.035 1.025-1.044

Cancer stageb 13.556 1.007 1.000-1.014
Interpersonal communication needs

Reconstruction® 2.854 1.036 1.025-1.047

Cancer stageb 4.249 1.006 0.998-1.014
Patient care/support needs

Reconstruction® 1.620 1.034 1.023-1.045

Cancer stage® 2.738 1.005 0.997-1.012
Health information needs

Reconstruction® 0.084 1.022 1.015-1.029

Cancer stage” 0.061 1.001 0.996-1.007
Head and neck disease needs

Reconstruction® 12.850 1.051 1.037-1.065

Cancer stage” 19.628 1.012 1.003-1.022
Overall care needs

Reconstruction® 6.393 1.035 1.025-1.045

Cancer stageb 9.576 1.006 0.999-1.013

# Reconstruction is related to without or with reconstruction

® Cancer stage is related to early stage (stage [+1I) and advanced stage (stage III+1V)

moderately loaded across the patient care and support needs
and head and neck cancer-specific needs subscales. These
results suggest that information needs may partly reflect
needs across patient-related support and cancer-specific
factors. Similarly, item 17 in psychological care needs
(learning to feel in control of your situation) had a similar
factor loading as health information needs, suggesting the
intercorrelated nature of information needs for related
psychological and physical care. Although some needs
were intercorrelated across domains, our results show a
clear factor structure; therefore, we kept the original CNQ
domain categorization [12].

Third, in general, most of the correlations among the
overall CNQ-SF-hn and its subscales, as well as the
theoretically supported correlations, were significant and
confirm the concurrent validity of the CNQ-SF-hn. The
moderately negative correlations among all care needs and
QOL indicate that patients with high levels of care needs
perceived lower QOL, consistent with our assumptions
[20]. Clinically, these findings again strongly suggest that
higher care needs may imply lower patient-perceived QOL.
This confirms that unmet care needs could be important
indicators of patients' QOL and further supports the

@ Springer

importance of tailoring use of the CNQ-SF-hn to clinical
head and neck care settings. Convergent validity testing
revealed anxiety across all need domains, demonstrating
that anxiety may have a huge psychological impact on
patients during the treatment process. Thus, reducing
patients' anxiety may increase their ability to cope with
their care needs.

In addition, one of the most powerful findings was that the
CNQ-SF-hn can differentiate the care needs of oral cavity
cancer patients undergoing versus not undergoing recon-
structive surgery. This is an important factor in the care needs
of patients with oral cavity cancer. Both radical excision and
reconstruction have a significant impact on overall care
needs and each individual care need domain. It is important
to identify patients with clinically relevant unmet care needs.

The CNQ-SF-hn can also detect differences in needs
between patients with stage IV and less advanced cancers.
These results support clinical use of the CNQ-SF-hn to
detect the needs of patients with different disease and
treatment conditions. Therefore, future study to develop
appropriate interventions that reflect patients' needs as
measured by the CNQ-SF-hn is strongly recommended to
maximize the usefulness of the CNQ-SF-hn.
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Fourth, because the CNQ-SF-hn retains the original
content of the CNQ-SF while adding head and neck cancer-
specific care needs, the overall and individual Cronbach's
alphas, as well as its content and construct validity, make
the CNQ-SF-hn more clinically important and useful than
the original CNQ-SF. It can be used both generally and
specifically to determine overall cancer care needs as well
as those specific to head and neck cancer. We therefore
suggest that developing questionnaires similar to the
European Organisation for Research and Treatment of
Cancer QLQ general scale and cancer-specific QOL scales
[1, 15] may be a step toward developing a series of cancer-
specific care needs instruments that can reflect both general
and specific needs in various types of cancer patients.

Although the CNQ-SF-hn has proven to be a valid
instrument for assessing head and neck cancer patients' needs,
we suggest that clinicians use the CNQ-SF-hn together with
other clinical assessment tools for more comprehensive
screening and assessment. For example, the patients con-
cerns inventory (PCI) [35] may allow easier screening and
classification of head and neck cancer patients' concerns.
However, the CNQ-SF-hn can provide more detailed
information about patients' specific care needs. Therefore,
we suggest initial use of the PCI to screen patients' concerns,
followed by in-depth needs assessment using the CNQ-SF-
hn. It is crucial to build a good head and neck cancer
consultation team to deal with patients' concerns and care
needs as assessed by the PCI and CNQ-SF-hn.

Finally, despite the satisfactory psychometrics of the
CNQ-SF-hn, our results are limited to an oral cavity cancer
population. Further testing and expansion of the use of this
instrument for patients with other head and neck cancers are
recommended.

Conclusion

Our results strongly support satisfactory psychometrics for the
Chinese-version CNQ-SF-hn in measuring the supportive care
needs of oral cavity cancer patients in Taiwan. Patients
reported that the CNQ-SF-hn reflected their care needs during
the cancer treatment process. Future studies are recommended
to validate the factor structure of the CNQ-SF-hn across other
head and neck cancer populations and to expand its usefulness.
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