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Oral cancer is reported by the World Health Organiza-
tion to have a higher incidence in developing nations
than in developed nations and to occur more com-

monly in men than in women.1 It has a higher incidence among
both men and women in southern Asia than in other parts of the
world. India, Thailand, and China, in that order, are reported to
have the highest age-standardized incidence rates in the world,
which may be due to the joint influence of increasing contact
with risk factors and demographic aging.2 Oral cancer ranks fifth
among the 10 most common forms of cancer in Taiwan in inci-
dence and death rate and ranks fourth among the most common
cancers of men in incidence and death rate.3 The average age of
death in individuals with oral cancer can be about 10 years earlier
than that in those with other cancers, and more than 2700 per-
sons are estimated to die of oral cancer each year in Taiwan.3

Treatment of oral cancer applies various methods according
to the stage of the cancer as determined by clinical diagnosis. The
main treatment methods include surgical removal, either alone
or in combination with other methods, local radiation therapy,
and chemotherapy. In Taiwan, themajor type of oral cancer is squa-
mous cell carcinoma. Because 92% of squamous cell carcinoma
cases consist of well-differentiated or moderately differentiated
cancer, and tissue of this type is not very sensitive to radiation,
surgical removal is currently the most common first-line treatment
in Taiwan. Surgery may be supplemented subsequently with other
treatment methods as necessary.4

The surgical treatment of oral cancer is tumor removal with or
without neck lymph node dissection. By removing the primary tu-
mor and neck lymph nodes at the same time, this approach can
prevent distant metastasis from the buccal or lingual lymph nodes
of the neck. However, this surgery may impair the function and
appearance of a patient's face, neck, or mandible, which negatively
affects the patient's postoperative body image and ability to open
the mouth, swallow, chew, and talk.5–10 Patients' quality of life
(QOL) will usually deteriorate significantly with surgical treatment.
Advanced tumors require extensive surgical resection involving flap
reconstruction, neck dissection, and postoperative radiation, which
are associated with poor QOL outcomes.11

Needs are based on an individual's subjective values. When
individuals experience various problems or events, they feel that
they can resolve or improve these situations but may be unable
to access appropriate resources and effective methods of easy res-
olution, giving rise to needs.12 Research on patients with cancer,
AIDS, and heart disease has verified that correlations exist between
health-related QOL (HRQOL) and care needs.13–16 Among pa-
tients with head and neck cancer, low levels of satisfaction with
QOL are shown to create relatively high needs.17Molassiotis et al15

studied the associations between care needs and QOL in patients
with multifocal osteomyelitis and found that QOL was a significant
predictive factor for the level of unmet needs. As such, performing
an in-depth assessment of care needs may help to identify unmet
care needs that reflect an individual's specific characteristics and help
caregivers provide appropriate medical care or social support.

We hypothesized that a significant correlation exists between
HRQOL and care needs of oral cancer patients. Therefore, this
study aimed to assess HRQOL and care needs of postoperative
oral cancer patients comprehensively, to identify factors that may
QOL and Care Needs of Oral Cancer
be associated with HRQOL and care needs, and to evaluate the
correlation between HRQOL and care needs.
n Methods

Participants

This study used a prospective cross-sectional research design and
used purposeful sampling to select subjects from a single medical
center in northern Taiwan that provides surgical treatment for
oral cancer. Purposeful sampling was performed to increase the
likelihood that subjects met acceptance criteria and to reduce un-
even distribution of subjects' characteristics and bias. The research
subjects were postoperative oral cancer patients in the surgical and
outpatient departments of Far Eastern Memorial Hospital from
February toMay 2016 and were invited to participate in the study
by staff members of the 2 departments. Referred patients were en-
rolled if they met the inclusion criteria, were willing to participate
in this study, and signed informed consent forms. Inclusion criteria
were patients with a physician's diagnosis of oral cancer who had
received surgical treatment within the previous 2 years and were
fully alert and conscious and able to communicate in Mandarin
or Taiwanese (Minnan). Exclusion criteria were patients who could
not understand the research scale and questionnaire after receiving
an explanation, including persons with impaired cognitive func-
tion, dementia, and intellectual disability. In addition, juveniles,
convicts, indigenous citizens, pregnant women, and persons with
physical and mental disabilities were excluded. Research codes
were used to identify the subjects during the study period, and
subjects' personal information was not disclosed. The subjects
had the right to verbally notify the researchers at any time of their
wish to terminate their participation. The subjects were asked either
to fill out the questionnaire and scale themselves or to allow a sin-
gle trained interviewer to fill out the questionnaire and scale. The
study protocol was reviewed and approved by the internal human
trial review board of Far Eastern Memorial Hospital.

Estimation of sample size was determined with G*Power 3.1
software, and multiple linear regression was used in the F test: In
the fixed model, estimates were made using an R2 deviation from
zero approach, with α set as .05, and power = 0.8; the effect size
was conservatively estimated as 0.15. The sample consisted of
131 persons, and 14 additional subjects were included in anticipa-
tion of an invalid sample rate and dropout rate of approximately
10%; as a result, the total sample consisted of 145 persons. The
interview rejection rate was 7.4% (10 patients), and the valid effec-
tive questionnaires' response rate was 100%. After 10 patients
were excluded during interviews because of physical weakness or
other personal reasons, and another 19 patients were excluded for
incomplete questionnaires or dropping out, the final analytical
sample was 126 patients.

Instruments

BASIC INDIVIDUAL ATTRIBUTE DATA QUESTIONNAIRE

This questionnaire included demographic variables including age,
gender, marital status, level of education, economic status, religious
Cancer NursingW, Vol. 43, No. 1, 2020▪13



beliefs, medical history, and main caregivers. Medical variables
included location of primary cancer, disease duration, time since
surgery, frequency of treatments (frequency of surgery, radio-
therapy, and/or chemotherapy), treatment times, and recurrence
or not.
SHORT-FORM CANCER NEEDS QUESTIONNAIRE

This scale contains a total of 32 questions in 5 domains: psy-
chological needs, health information needs, physical and daily
living needs, patient care and support needs, and interpersonal/
communication needs.18–20 The Short-Form Cancer Needs
Questionnaire (CNQ-SF) has a 5-point scoring system; responses
consist of no needs/not applicable, no needs/already met, low
needs, moderate needs, and high needs; possible scores for each
question range from 1 to 5 points, and total possible scores after
adjustment range from 0 to 100 points, where a higher score in-
dicates higher needs in a specific domain. After we obtained con-
sent of the author18 for translation, the scale was translated into
Chinese through a 2-stage process using foreign scale translation
procedures. Two physicians specializing in oral cancer were in-
vited to translate the original foreign-language scale into an initial
Chinese version, and the translations of the 2 physicians were re-
vised as the second Chinese version following a group discussion.
Two individuals conversant in both Chinese and English were
then asked to translate the second Chinese version back into
English. It was then subjected to a group discussion to check
for consistency with the original foreign language version, and
5 experts assessed the scale's correctness, clarity, and cultural dif-
ferences affecting translation using a 5-point Likert scale (where
1 point indicated strong disagreement, and 5 points indicated
strong agreement) to determine content validity index. The ex-
perts consisted of nurses, dentists, and oral surgeons. The final
content validity index value was 0.9286, which was greater
than 0.9, and indicated excellent content validity. The Chinese
version achieved standard reliability with Cronbach α coeffi-
cient = .95. The original Chinese version (prior to evaluation
for the present study) of the CNQ-SF was validated by Chen
et al21 in oral cancer patients and was found to have (1) good
internal consistency reliability for the overall scale and subscales;
(2) good 1-week test-retest reliability (correlation = 0.80) for the
overall scale; (3) construct validity, supported by 6 clearly identi-
fied factors explaining 74.87% of the variance; and (4) conver-
gent validity, supported by correlations among its subscales and
related scales, as well as by discriminating care needs according
to undergoing versus not undergoing reconstructive surgery and
cancer staging. European Organisation for Research and Treat-
ment of Cancer Head and Neck Cancer Quality of Life Scale
(EORTCQLQ-H&N35) is the most advisable scale to measure
QOL in oral cancer patients.22 The questionnaire evaluates sec-
ondary symptoms and effects of the treatment, including smell,
salivation, sensory affectation, speech, social eating, dental prob-
lems, oral opening limitations, sticky saliva, and others.23 The
Chinese version of the scale was validated in Taiwan24 with
Cronbach α coefficient > .7. This scale has a total of 35 questions
grouped into 7 scales: pain (4 questions), swallowing (5 questions),
senses (2 questions), speaking (3 questions), eating in the company
14▪Cancer NursingW, Vol. 43, No. 1, 2020
of others (4 questions), social contacts (4 questions), sexuality
(2 questions), and 11 individual questions concerning teeth
problems. The first 30 items allow respondents to select on
the basis of their level of symptoms. The answers have 4 levels:
“none whatsoever,” “a few,” “some,” and “many,” which are scored
from 1 to 4 points, respectively. The final 5 questions have the
possible responses of “yes” and “no,” which are scored as 1 and
2 points, respectively. After adjustments, total possible scores range
from 0 to 100 points, where higher scores in this module represent
a higher level of symptoms and problems associated with cancer.25

The original Chinese version of EORTC QLQ-H&N35 (prior
to evaluation for this study) was validated by Chie et al26 and
found to have moderate to high test-retest reliability and high
internal consistency in most scales and was able to show the
expected differences between patients in active treatment and
follow-up groups.

Statistical Analysis

All statistical analyses were carried out using IBM SPSS statistical
software version 22 for Windows (IBMCorp, Armonk, New York).
Demographics, clinical characteristics, QOL scores, and care needs
were summarized as mean ± SDs for continuous variables or n (%)
for categorical variables. Pearson correlation analysis determined
the coefficient of correlation (r). Univariate analysis was performed
to identify associations between QOL or cancer needs and pa-
tients' demographics and clinical characteristics using Pearson
correlation analysis for continuous variables; however, for categor-
ical variables in patients' demographics and clinical characteristics,
QOL scores and care needs were summarized as mean ± SD for
given items and compared using either the t test or 1-way analysis
of variance. A post hoc Bonferroni correction was then done. For
variables with a significant association, stepwise multiple linear re-
gression analysis was used to identify the factors associated with
cancer needs. All variables that were significantly associated with
cancer needs in univariate analysis (P < .05) were placed into mul-
tiple linear regression analysis. Results were shown as estimated β
with corresponding SE and P values for each variable and R2 value
for the prediction model. All statistical assessments were 2-tailed
and considered statistically significant at P < .05.

n Results

Patients’ Demographic and Clinical
Characteristics

A total of 126 patients (119 males/7 females) with a mean age of
57.6 years (range, 33–88 years) were enrolled in this study. Pa-
tients' demographic and clinical characteristics are summarized
in Table 1. In terms of demographics, the majority of patients were
married (73.8%), had an economic level of less than 20 000 new
Taiwan dollars per month (67.5%), and were religious (83.3%),
and most of their caregivers were family members (68.2%). In
terms of clinical characteristics, 55 patients (43.7%) were in
cancer stage IV; 53 (42.1%) had a disease duration of more than
2 years; 94 (74.6%) were within 12 months of surgery; 81 (64.3%)
were within 6 months of their latest therapy; 71 (56.3%) had only
Wang et al



Table 1 • Subjects' Demographic and Clinical
Characteristics

Variables (N = 126)

Demographics
Age, y 57.6 ± 8.7
Gender
Male 119 (94.4)
Female 7 (5.6)

Marital status
Married 93 (73.8)
Not married, widowed, or divorced 33 (26.2)

Education level
Under elementary 39 (31.0)
Junior high school 47 (37.3)
Senior high school or higher 40 (31.7)

Economic level, NTD/mo
<20 000 85 (67.5)
20 000–39 999 29 (23)
≥40 000 12 (9.5)

Religious
Yes 105 (83.3)
No 21 (16.7)

Major caregiver
Self 37 (29.4)
Families 86 (68.2)
Professional caregiver or others 3 (2.4)

Disease-related parameters
Cancer stage
Stage 0–III 71 (56.3)
Stage IV 55 (43.7)

No. of comorbiditiesa 1.7 ± 1.1
Disease duration
<6 mo 27 (21.4)
6 mo to 2 y 46 (36.5)
>2 y 53 (42.1)

Duration after surgery, d
Within 3 mo 49 (38.9)
3–12 mo 45 (35.7)
>12 mo 32 (25.4)

Duration since latest therapy
<6 mo 81 (64.3)
6 mo to 1 y 22 (17.5)
>1 y 23 (18.3)

Treatment type
Surgery only 71 (56.3)
Combination therapy 55 (43.7)

Frequency of surgery
Once 62 (49.2)
Twice 30 (23.8)
≥3 34 (27)

Frequency of radiation
None 57 (45.2)
Once and twice 65 (51.6)
≥3 4 (3.2)

Chemotherapy
None 60 (47.6)
Once and twice 61 (48.4)
≥3 5 (4)

(continues)

Table 1 • Subjects' Demographic and Clinical
Characteristics, Continued

Variables (N = 126)

Recurrence
No 94 (74.6)
Once 26 (20.6)
≥2 6 (4.8)

Abbreviation: NTD, new Taiwan dollars.
Data are shown as mean ± SD for continuous data or n (%) for categorical data.
aFifty-nine patients without any comorbidity were not included.

QOL and Care Needs of Oral Cancer
surgical treatment; 69 (54.8%) had received radiation therapy;
66 (52.4%) had received chemotherapy; and 32 (25.4%) had
experienced at least 1 recurrence (Table 1).

HRQOL and Cancer Needs

Table 2 summarizes scores of the questionnaires, EORTC
QLQ-H&N35 and CNQ-SF scales. The total scores were
Table 2 • Summary of QOL-H&N35 and
CNQ-SF Scores (N = 126)

Questionnaire Symptoms or Items Mean ± SD

QOL-H&N35
Total score 28.81 ± 17.16
Symptom
Pain 1.81 ± 0.73
Swallowing 2.18 ± 0.89
Senses problem 1.62 ± 0.88
Speech problems 1.9 ± 0.93
Trouble with social eating 2.11 ± 0.82
Trouble with social contact 1.49 ± 0.68
Less sexuality 1.61 ± 0.93

Single item
Teeth 2.75 ± 1.23
Opening mouth 2.52 ± 1.3
Dry mouth 2.51 ± 1.2
Sticky saliva 2.43 ± 1.23
Coughing 1.84 ± 0.96
Feeling ill 1.97 ± 1.09
Pain killers 1.58 ± 0.5
Nutritional supplements 1.67 ± 0.47
Feeding tube 1.21 ± 0.41
Weight loss 1.46 ± 0.5
Weight gain 1.3 ± 0.46

CNQ-SF
Total score 38.34 ± 20.85
Physical and daily living
domain

2.24 ± 0.85

Psychological domain 2.39 ± 1.01
Interpersonal
communication domain

1.82 ± 1.07

Patient care and support
domain

2.35 ± 0.95

Health information domain 3.37 ± 1.22

Abbreviations: CNQ-SF, Short-Form Cancer Needs Questionnaire; QOL-H
&N35, Head and Neck Cancer Quality of Life Scale.

Cancer NursingW, Vol. 43, No. 1, 2020▪15



Table 3 • Univariate Analysis of Associations Between Patients' Characteristics and Total Scores of CNQ-SF and
QOL-H&N35 (N = 126)

Variables

CNQ-SF QOL-H&N35

r or Mean ± SDa P r or Mean ± SD P

Demographics
Age, y −0.29 .751 0.007 .938
Gender .029 .202
Male 37.36 ± 20.15 28.33 ± 16.72
Female 55.02 ± 26.92 36.87 ± 23.58

Marital status .577 .353
Married 37.72 ± 20.97 27.96 ± 18.97
Not married, widowed, or divorced 40.08 ± 20.74 31.2 ± 16.5

Education level .160 .577
Under elementary 43.65 ± 23.1 31.04 ± 20.61
Junior high school 35.9 ± 21.41 28.6 ± 17.02
Senior high school or higher 36 ± 17.81 27.13 ± 14.02

Economic level, NTD/mo .216 .041
<20 000 37.72 ± 21.09 31.06 ± 17.68
20 000–39 999 38.36 ± 18.34 26.47 ± 15.18
≥40 000 28.45 ± 23.8 18.49 ± 14.18b

Religious .361 .135
Yes 37.57 ± 20.45 27.78 ± 16.27
No 42.15 ± 22.89 33.92 ± 20.75

Major caregiver .004 .158
Self 29.56 ± 17.8 25.05 ± 15.47
Families 41.47 ± 21.16b 30 ± 17.81
Caretakers or others 56.77 ± 9.26 40.95 ± 8.57

Disease-related variables
Cancer stage .050 .022
Stage 0–III 35.13 ± 20.46 25.74 ± 17.76
Stage IV 42.47 ± 20.8 32.76 ± 15.63

No. of comorbidities 0.157 .080 0.048 .591
Disease duration .001 .005
<6 mo 33.56 ± 20 27.62 ± 12.93
6 mo to 2 y 32.17 ± 20.1 23.23 ± 16.23
>2 y 46.12 ± 19.70b,c 34.25 ± 18.38c

Duration after surgery, d .093 .005
Within 3 mo 43.35 ± 20.69 34.95 ± 15.84
3–12 mo 34.53 ± 21.74 24.57 ± 15.46b

>12 mo 36.01 ± 18.79 25.36 ± 19.02b

Duration since latest therapy .146 .008
<6 mo 40.82 ± 21.85 32.31 ± 16.81
6 mo to 1 y 31.32 ± 20.71 22.73 ± 17.26
>1 y 36.31 ± 15.78 22.28 ± 15.31b

Treatment type .952 .034
Surgery only 38.24 ± 19.86 25.96 ± 17.1
Combination therapy 38.47 ± 22.24 32.48 ± 16.68

Frequency of surgery .042 .001
Once 33.64 ± 20.91 23.33 ± 15.39
Twice 42.06 ± 21.75 31.24 ± 18.52
≥3 43.61 ± 18.43b 36.64 ± 15.84b

Frequency of radiation .202 .010
None 36.47 ± 19.45 24.8 ± 17.99
Once and twice 38.92 ± 22.05 31.19 ± 15.61
≥3 55.47 ± 14.57 47.14 ± 12.48b

(continues)

16▪Cancer NursingW, Vol. 43, No. 1, 2020 Wang et al



Table 3 • Univariate Analysis of Associations Between Patients' Characteristics and Total Scores of CNQ-SF and
QOL-H&N35 (N = 126), Continued

Variables

CNQ-SF QOL-H&N35

r or Mean ± SDa P r or Mean ± SD P

Chemotherapy .001 <.001
None 33.93 ± 19.37 23.79 ± 17.74
Once and twice 40.32 ± 20.71 31.57 ± 13.59b

≥3 67.03 ± 15.31b,c 55.24 ± 20.5b,c

Recurrence .041 .004
No 36.16 ± 21.28 26.21 ± 16.33
Once 42.04 ± 17.05 34.14 ± 16
≥2 56.38 ± 21.02b 46.35 ± 21.88b

Abbreviations: CNQ-SF, Short-Form Cancer Needs Questionnaire; NTD, new Taiwan dollars; QOL-H&N35, Head and Neck Cancer Quality of Life Scale.
Bold values indicate significant associations (P < .05).
aResults are shown as coefficient of correlation (r) for continuous variables or mean ± SD for given categorical variables.
b,cP < .05 significantly different as compared with first level, and second level given categorical variables.
28.81 ± 17.16 and 38.34 ± 20.85 for HRQOL and care needs,
respectively. For the QLQ-H&N35, results showed that most
of the patients were troubled by teeth problems, opening the
mouth, and dry mouth, but less troubled by feeding tubes, weight
gain/loss, and social contact. For the CNQ-SF, the highest and
lowest scores were found in the “health information domain”
and “interpersonal communication domain,” respectively.

Factors Associated With Care Needs and
HRQOL

Table 3 shows results of univariate analysis of associations between
patients' characteristics and total scores of 2 questionnaires. In-
creases in CNQ-SF scores were associated with female patients,
family as caregivers, having disease duration of more than 2 years,
having treatments more than 3 times including surgery, chemo-
therapy and radiation, and experiencing recurrence (all P = .05).
Increases in QLQ-H&N35 scores were associated with economic
level and all of the disease-related parameters, except number of
comorbid conditions (all P ≤ .041). All significant variables were
placed into multiple regression analysis (Table 4). Results indicated
that female patients and patients receiving 3 or more treatments
of chemotherapy were associated with increased care needs
according to increased CNQ-SF scores (β = 0.177, and 28.49;
both P < .05), and patients receiving 3 or more treatments of che-
motherapy were associated with QOL according to increased
QLQ-H&N35 scores (β = 27.77, P = .007) (Table 4).

Correlations Between HRQOL and Cancer Care
Needs

Table 5 shows that allHRQOL-related symptoms inQLQ-H&N35
correlated significantly with the total score of CNQ-SF. However,
in correlations between individual domains of care needs, the “sense
problem” in QLQ-H&N35 did not correlate with “psychological
needs” and “needs of healthy information,” and “less sexuality” in
QLQ-H&N35 did not correlate with “needs of healthy informa-
tion” and “interpersonal communication.”

Most of the single items in QLQ-H&N35 correlated signif-
icantly with the total score of CNQ-SF, except for “weight loss”
QOL and Care Needs of Oral Cancer
and “weight gain.” However, in correlations between individual
domains of care needs, “pain killers” and “nutritional supple-
ments” in QLQ-H&N35 did not correlate with “psychological
needs.” “Coughing,” “pain killers,” and “nutritional supplements”
in QLQ-H&N35 did not correlate with “need for healthy in-
formation.” In addition, only “coughing” and “feeling ill” in
QLQ-H&N35 correlated significantly with the “need for
interpersonal communication.”

All variables that were significantly associated with cancer
needs in univariate analysis (P < .05) were placed into a stepwise mul-
tiple linear regression analysis (Table 6). Four HRQOL-related
variables, “trouble with social contacts,” “swallowing problems,”
“teeth problems,” and “feeling ill,” were significantly associated
with higher care needs in oral cancer patients (all P ≤ .05).
n Discussion

Although the major objective of this study was to investigate the
possible correlation betweenHRQOL and care needs in oral can-
cer patients, a comprehensive assessment of HRQOL and care
needs was performed before establishing that correlation. Multi-
ple linear regression analysis revealed that demographic factors
such as gender (female) and clinical factors such as chemotherapy
were associated with care needs, and only chemotherapy was sig-
nificantly associated withHRQOL after the multiple linear regres-
sion analysis was performed. A significant correlation between
HRQOL and care needs was demonstrated. Results of univariate
analysis indicated that almost all HRQOL-related symptoms and
problems correlated significantly with the total score of care needs
except for “weight loss” and “weight gain.” Stepwise multiple lin-
ear regression analysis specifically identified 4 variables: “trouble
with social contacts,” “swallowing problems,” “teeth problems,”
and “feeling ill” as the independent predictors of higher care needs
in oral cancer patients.

The postoperative QOL of oral cancer patients is generally
believed to hinge upon the course of treatment. A prospective
study found that patients invariably had a poorer QOL after sur-
gery, and QOL decreased dramatically during the first 3 months
after surgical treatment.27 In that study, the reconstruction type
Cancer NursingW, Vol. 43, No. 1, 2020▪17



Table 4 • Multiple Linear Regression Analysis of Associations Between Patients' Characteristics and Total Scores of
CNQ-SF and QOL-H&N35

CNQ-SF QOL-H&N35

Variables β (95% CI) P β (95% CI) P

Demographics
Sex
Male 0
Female 0.177 (0.804 to 31.252) .039a

Economics level, NTD
<20 000 8.425 (−1.532 to 18.381) .096
20 000–39 999 6.103 (−4.810 to 17.016) .270
≥40 000

Major caregiver
Self or caretakers or others 0
Families 0.166 (−0.013 to 14.829) .050

Disease-related parameters
Cancer stage
Stage 0–III 0 0
Stage IV 0.096 (−3.821 to 11.826) .313 0.626 (−5.841 to 7.094) .848

No. of comorbidities
Disease duration
<6 mo 0 0
6 mo to 2 y −0.005 (−9.774 to 9.356) .966 −1.714 (−11.505 to 8.076) .729
>2 y 0.238 (−1.284 to 21.304) .082 3.568 (−7.518 to 14.654) .525

Duration after surgery, d
Within 3 mo 6.134 (−7.196 to 19.465) .364
3–12 mo −1.315 (−13.713 to 11.083) .834
>12 mo 0

Duration since latest therapy
<6 mo 4.311 (−9.802 to 18.423) .546
6 mo to 1 y 3.144 (−11.092 to 17.380) .662
>1 y 0

Treatment type
Surgery only 4.989 (−2.060 to 12.038) .163
Combination therapy 0

Frequency of surgery
Once 0 0
Twice 0.083 (−5.135 to 13.256) .383 5.993 (−2.048 to 14.034) .143
≥3 −0.051 (−13.098 to 8.297) .657 4.741 (−4.557 to 14.039) .314

Frequency of radiation
None 0
Once and twice −0.495 (−8.828 to 7.838) .906
≥3 −15.122 (−37.626 to 7.381) .186

Chemotherapy
None 0 0
Once and twice 4.606 (−3.124 to 12.337) .240 4.723 (−3.433 to 12.879) .254
≥3 28.494 (8.993 to 47.995) .005a 27.777 (7.812 to 47.743) .007a

Recurrence
No 0 0
Once −0.003 (−9.952 to 9.657) .976 0.726 (−7.183 to 8.635) .856
≥2 0.016 (−16.619 to 19.811) .862 6.556 (−8.696 to 21.808) .396

Abbreviations: CI, confidence interval; CNQ-SF, Short-Form Cancer Needs Questionnaire; NTD, new Taiwan dollars; QOL-H&N35, Head andNeck Cancer Quality
of Life Scale.
Results are presented as β with corresponding 95% CI and P value.
a

was an independent factor that influenced QOL and functional
results after free flap reconstruction, and the author concluded that
the reconstructive techniques played a crucial role in maintaining a
satisfactory QOL. In the present study, duration after surgery,
treatment type, and frequency of surgery were associated with

The reference was Economics level of ≥40000.
18▪Cancer NursingW, Vol. 43, No. 1, 2020
HRQOL, and even the frequency of radiation and chemotherapy
was closely associated with HRQOL.

Malnutrition and loss of weight are major problems of pa-
tients with oral cancer after surgery, radiotherapy, and/or chemo-
therapy.28 Those authors suggested that malnutrition and loss of
Wang et al



Table 5 • Correlation Analysis of QOL-H&N35 With CNQ-SFa

Items of Quality of Life
Total Score
of CNQ-SF

Psychological
Domain

Healthy
Information Domain

Physical and
Daily Living
Domain

Patient Care
and Support
Domain

Interpersonal
Communication Domain

Total score 0.599c 0.539b 0.373b 0.581b 0.517b 0.444b

Symptom
Pain 0.340d 0.369d 0.180b 0.343d 0.225b 0.200b

Swallowing problem 0.465d 0.419d 0.301c 0.440d 0.418d 0.284d

Sense problems 0.218b 0.118 0.132 0.323d 0.236c 0.183b

Speech problems 0.430d 0.334d 0.327d 0.426d 0.386d 0.299c

Trouble with social eating 0.478d 0.415d 0.336d 0.416d 0.420d 0.373d

Trouble with social contact 0.540d 0.549d 0.246c 0.466d 0.450d 0.609d

Less sexuality 0.191b 0.178b 0.047 0.264c 0185b 0.161
Single item
Teeth problem 0.323d 0.280c 0.293c 0.309d 0.229b 0.075
Opening month 0.279c 0.216b 0.198b 0.264c 0.296c 0.163
Dry mouth 0.313d 0.274c 0.258c 0.272c 0.244c 0.172
Sticky saliva 0.296c 0.228b 0.274c 0.201b 0.300c 0.145
Coughing 0.292c 0.271c 0.163 0.292c 0.239c 0.263c

Feeling ill 0.467d 0.445d 0.256c 0.538d 0.333d 0.336d

Pain killers 0.189b 0.154 0.152 0.212b 0.189b −0.055
Nutritional supplements 0.182b 0.131 0.068 0.240c 0.221b 0.171
Feeding tube 0.283c 0.228b 0.218b 0.244c 0.282c 0.151
Weight loss 0.107 0.173 −0.008 0.12 0.031 0.098
Weight gain −0.054 −0.04 −0.075 −0.073 0.0002 −0.001

Abbreviations: CNQ-SF, Short-Form Cancer Needs Questionnaire; QOL-H&N35, Head and Neck Cancer Quality of Life Scale.
aData are expressed by coefficient (r) of correlation.
bP < .05, indicating significant correlation.
cP < .01, indicating significant correlation.
dP < .001, indicating significant correlation.
weight in these patients are usually a result of inadequate nutri-
tion caused by the functional restrictions imposed by chewing
and swallowing problems, and the mental problems of depres-
sion and related lack of appetite. Correlations have been shown
between chewing and swallowing and mobility of the tongue,
mobility of the mandible, and mouth opening.27,29 Patients with
chewing and swallowing problems have a reduced QOL. The
loss of teeth and the fit and stability of dental prostheses must
also be considered. Results of the present study confirm that
HRQOL-related problems such as teeth problems, dry mouth,
opening the mouth, and sticky saliva are closely associated with
the total score of the care needs questionnaire. In addition, swal-
lowing problems and teeth problems are 2 independent factors
Table 6 • Multiple Linear Regression Analysis of
Associations Between QOL-H&N35
Items and Total Scores of CNQ-SF
(N = 126)

Variable β (SE) P R2

Trouble with social contact 9.921 (2.605) <.001a 0.643
Swallowing problem 4.441 (1.943) .024a

Teeth problem 3.281 (1.223) .008a

Feeling ill 3.615 (1.620) .027a

Abbreviations: CNQ-SF, Short-Form Cancer Needs Questionnaire; QOL-H
&N35, Head and Neck Cancer Quality of Life Scale.
Results are shown as estimated β with corresponding SE and P value for each
variable and R2 value for the prediction model.
aP < .05, indicating significant correlation.

QOL and Care Needs of Oral Cancer
that predict an increase in care needs among oral cancer patients.
Nutritional supplements correlated significantly with the total
score of the care needs questionnaire. Specifically, nutritional
supplements correlated significantly with the needs related to
physical and daily living as well as the needs for patient care
and support. However, weight change, either weight loss or
weight gain, did not correlate with the care needs of oral
cancer patients.

A qualitative study has suggested that, with regard to the life
experience of postoperative oral cancer patients, apart from the
obvious impact on patients' mouths and suffering life-threatening
symptoms, patients' QOL may also be affected by such factors as
consciousness of their survival, restrictions on interpersonal relation-
ships, state of adaptation, and establishment of a support network.30

Results of the present study support the previous finding that
the psychological domain and the need for interpersonal com-
munication of care needs correlated significantly with HRQOL-
related symptoms. In addition, difficulties with social contact
and feeling ill psychologically were 2 independent factors that
predicted an increase in care needs among oral cancer patients.
Several HRQOL-related problems, such as teeth problems, dry
mouth, and opening the mouth, were also closely associated with
psychological needs. However, the problems of pain killers and
nutritional supplements did not correlate with psychological needs,
and only the problems of coughing and feeling ill correlated signif-
icantly with the need for interpersonal communication.

In clinical practice, nursing care for oral cancer patients may
benefit from use of the HRQOL questionnaire to evaluate the
Cancer NursingW, Vol. 43, No. 1, 2020▪19



severity of postoperative symptoms while patients are recovering.
In addition, the needs assessment scale can be used to evaluate the
needs priorities of postoperative patients, also helping caregivers to
identify the items with which patients are dissatisfied. These tools
are readily available and may help nurses to optimize the quality of
personal care and establish solid relationships with patients.

In the present study, HRQOL assessment indicated that solid
food dysphagia, dental conditions, trismus, xerostomia, and social
eating were the most prevalent items noted by patients and most
deserving of attention from clinical caregivers. For example, pa-
tients can be given nutrition consultation and be trained to con-
sume liquid diets. They could also be encouraged to maintain
oral hygiene to avoid intraoral bacterial infection during inpatient
care. Encouraging patients to join a support group may help to in-
crease their disease-related knowledge and allow them to share
their experiences with other patients. The support group may help
to prevent or relieve social withdrawal and psychological distur-
bances associated with their illness. Results of HRQOL assessment
also indicated that patients with lower incomes, long-standing ill-
ness, and recent postoperation/treatment, as well as end-stage pa-
tients and those with patients with numerous treatments and
relapses, are especially in need of the attention and support of clin-
ical caregivers to help improve QOL, postoperative recovery, and
symptoms. The most highly scored items on the needs assessment
scale were health information, mental/caring support, and doctor-
patient communication. Therefore, in order to ensure that post-
operative inpatients and outpatients are satisfied with the health
information, psychological support, and care they receive, the care
team of doctors, cancer case managers, psychologists, and social
workers must work together with a positive supportive attitude
to establish and maintain good relationships with the patients.
Results of the HRQOL also showed that QOL is lowest during
the first 3 months after surgery, whereas the average scores of
needs assessment were the highest during the same 3 months.
Therefore, 3 months after surgery appears to be the best time at
which to execute interventional care.

Nursing education, in addition to advancing nurses' clinical
knowledge and skills, should include the concepts of the HRQOL
and the needs assessment scales. To achieve the goal of delivering
comprehensive care, the 2 scales go beyond clinical care that fo-
cuses primarily on treating physical symptoms, allowing nurses
to deal with different aspects of patients' needs. Findings of the
present study suggest that patient education that provides health-
related information is essential for postoperative oral cancer
patients. The contents and skills in patient education must be
optimized individually so that it is understandable and meets
patients' needs.

The present study has several limitations. The cross-sectional
research design used the 1-time questionnaire to investigate pa-
tients' QOL and care needs, which gained an understanding of
postoperative oral cancer patients' care needs and QOL at only
1 particular point in time and did not allow evaluation of long-
term changes. The use of purposeful sampling of patients at a sin-
gle medical center in northern Taiwan reaches a conclusion only
for that population andmay not reach a generalized conclusion ap-
plicable to postoperative oral cancer patients nationwide. Finally,
there is no specificHRQOL questionnaire for oral cancer symptoms
20▪Cancer NursingW, Vol. 43, No. 1, 2020
and disorders such as mouth dryness, swallowing, chewing, eat-
ing, and talking. Within the questionnaires that measure QOL
in oral cancer, only the EORTC Quality of Life Questionnaire
Core 30 and an additional specific module for head and neck
cancer (EORTC QLQ-H&N35) were used for oral cancer pa-
tients in previous studies, although it has been used along with
the EORTC Quality of Life Questionnaire Core 30 in many
large multicultural studies mainly in Nordic countries.22 How-
ever, there are differences in physiological function (eg, swallowing,
opening one's mouth, sense of taste, and language impairment)
between head and neck cancer and oral cancer, and the mode
of soft-tissue reconstruction has the most profound impact on
QOL after ablative surgery for oral cancer.31

In conclusion, a significant correlation exists between postop-
erative oral cancer patients' HRQOL and their care needs, sug-
gesting that patients' care needs will increase as their satisfaction
with their QOL decreases. Four oral cancer–related symptoms
and problems, “trouble with social contacts,” “swallowing prob-
lems,” “teeth problems,” and “feeling ill,” are independent pre-
dictors for higher care needs in oral cancer patients. Using a valid
HRQOL scale and a nursing needs assessment scale may help
nurses gain an understanding of the severity of symptoms in
postoperative oral cancer patients and determine their perceived
physical and psychological care needs. Study results may also be
useful in guiding the development of QOL measures specific to
oral cancer patients.

Further research is warranted to explore HRQOL and needs
assessment for different ethnic groups and diseases. In addition,
based on results of the present study, interventional studies may be
conducted to assess whether information about patients' HRQOL
and care needs can be used effectively to help patients interact with
family and society after oral cancer treatment and recovery.
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