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Purpose

The purpose of this study was to develop a Korean version of the self-reported thyroid-spe-
cific quality of life (QoL) questionnaire for thyroid cancer patients (KT-QoL), and to evaluate
its reliability and validity.

Materials and Methods

Two hundred seventy-two patients who underwent thyroidectomy from January to December
2010 were recruited in this study. The original version of the thyroid QoL was translated into
Korean and evaluated for its reliability and validity. Using the developed KT-QoL, the postop-
erative QoL was evaluated until postoperative 1 year.

Results

At the preoperative baseline, the item internal consistency (lIC) ranged from -0.19 t0 0.76,
with low IIC values for items 2, 17, and 27. ltem discriminant validity ranged from 86% to
97%. These values were similar at the postoperative periods. The internal consistency reli-
ability (Cronbach’s o) was high for all dimensions, ranging from 0.90 to 0.95. The test-retest
reliability (intraclass correlation coefficient) was acceptable (0.74-0.82). The external validity
examined by the correlation between the item 1j (voice changes) of KT-QoL and the voice
handicap index-30 ranged from 0.51 to 0.75. Patients’ QoL scores decreased after surgery,
which demonstrated the sensitivity of the questionnaire. The QoL scores in patients with
lobectomy showed best QoL scores postoperatively and those with receiving radioactive
iodine still showed decreased QoL scores along the postoperative periods.

Conclusion
These results demonstrate that KT-QoL is a valid instrument for evaluating QoL of Korean
patients with thyroid cancer.
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Introduction

Traditionally, the aim of cancer treatment has been focused
on prolonging patient survival. However, in the case of thy-
roid cancer, differentiated thyroid carcinoma (DTC), which
comprises approximately 90% of all thyroid malignancies,
shows good survival outcomes [1]. Surgery is a standard
strategy for the treatment of thyroid cancer, and adjuvant
radioactive iodine (RAI) therapy is often administrated in
most advanced cases [2,3]. The average life-expectancy of
thyroid cancer patients is not different from that of the gen-
eral population [4,5]. Therefore, the current thyroid cancer
guidelines for patient care are shifting toward decreasing
morbidity and increasing the quality of life (QoL) from
merely increasing the survival rate [2,3].

Despite the recent introduction of robotic/endoscopic-
assisted thyroidectomy and intraoperative neuromonitoring,
which have resulted in improved cosmetic and atraumatic
surgical outcomes, most thyroid cancer survivors experience
the surgery-related complications including recurrent laryn-
geal nerve palsy and / or hypocalcemia [6,7]. RAI therapy has
several complications including salivary, eye, gastrointesti-
nal, and hematologic disturbances, depending on the total
dose of administered RAI [8]. Also, thyroid cancer survivors
are exposed to the high rate of recurrence and the recurrent
tumors might develop 10-20 years after the initial treatment
[9]. In cases of these recurrent tumors, additional surgery and
RAI therapy are indicated. Meanwhile, psychologically, thy-
roid cancer survivors might have adaptation problems [10].
All these could potentially affect patient’s health-related
QoL.

Several questionnaires exist to measure patient’s health-
related QoL in thyroid cancer. The most commonly used
measures include short-form 36 (SF-36), European Organi-
zation for Research and Treatment in Cancer-Quality of Life
Questionnaire C30 (EORTC-QLQ C30), Functional assess-
ment in cancer therapy-general (FACT-G), and thyroid-spe-
cific QoL scale (T-QoL) [10]. The first three questionnaires
were developed to measure the QoL in general cancer sur-
vivors, and all of these were developed and validated in the
Korean population [11-13]. As mentioned earlier, thyroid
cancer survivors often face unique QoL problems, as com-
pared to survivors of other types of cancer. Therefore, it is
important to focus on thyroid-specific QoL issues to investi-
gate the impact of primary treatment on QoL, which can be
used to devise follow-up strategies. T-QoL was developed in
the United States, in English, to focus on the health-related
QoL specific to thyroid cancer survivors [14].

No QoL questionnaires designed specifically for thyroid
cancer patients have undergone systematic development and
evaluation in Korea. A simple and direct translation of the
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published questionnaire usually fails to convey the originally
intended contents because of linguistic and cultural differ-
ences. Thus, more systematic translation and cross-cultural
adaptation processes are essential. Therefore, we conducted
this study to develop a Korean version of the self-reported
questionnaire for thyroid cancer patients (KT-QoL), and to
evaluate its reliability and validity.

Materials and Methods

1. Korean translation

The English version of the T-QoL was translated into
Korean by two bilingual translators. Physicians reviewed the
initially produced Korean version, which was then back-
translated into English by a bilingual physician. Both English
versions were compared for consistency in order to detect
the presence of ambiguous or inadequate items, and then
were used to produce the final version (Supplementary
Material).

2. Participants

Patients planning to undergo thyroidectomy were
recruited between January and December 2010 with the fol-
lowing criteria: (1) age 25-80 years, (2) diagnosed with dif-
ferentiated thyroid carcinoma, and (3) no previous cancer
history. Based on these criteria, 272 patients were eligible for
inclusion in the analyses. All participants underwent thy-
roidectomy as described previously [15]. The surgical proce-
dures were performed by experienced thyroid surgeons.
Prophylactic or therapeutic central neck dissection, which
included the pretracheal, prelaryngeal, and paratracheal
nodes, was performed on all patients. RAI therapy was rec-
ommended 2-4 months after surgery, depending on the risk
stratifications included in the guidelines of the American
Thyroid Association, after a full interdisciplinary discussion
[16]. All enrolled patients were followed for > 12 months.
KT-QoL and Voice Handicap Index 30 (VHI-30) were taken
preoperatively and at 1 month, 6 months, and 12 months
after surgery. All participants provided a written informed
consent according to the policies and procedures approved
by the institutional review board of the National Cancer Cen-
ter, Korea (NCCNCS-09-294).

3. Survey questionnaire details

The T-QoL contains 30-items, ordinal disease-specific
scales with four dimensions: physical (items 1-2), psycholog-
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ical (items 3-15), social (items 16-23), and spiritual (items 24-
30) well-being. However, some of items (items 1, 12, 15, 20,
and 21) have multiple sub-scale items. We dealt with each of
these items as separate individual items. Each item was
scored on a 10-point scale, with 0 representing the worst pos-
sible and 10 representing the best possible QoL. The scores
were reversed for negatively worded items (item 1, 3, 10-23,
and 27), and hence a lower score indicated a lower QoL.
Because item 12 (12a-g) could only be answered after sur-
gery, it was excluded from the analysis. Patients with miss-
ing data on more than 10% of the items were excluded from
the analysis, and the remaining missing data were imputed
using the regression method [17].

4. Statistical analysis

Demographic and clinical characteristics of the study pop-
ulation are presented as median (range) for continuous, and
counts (proportions) for categorical variables. The multi-item
scale score for each dimension was calculated by summing
the scores, and then by transforming scores to a scale of 0 to
100. The QoL scale score for each dimension is then summa-
rized as a median scale score (interquartile range) and the
proportion of respondents scoring at the highest (ceiling) and
lowest (floor) level. Each item’s internal consistency (IIC) was
calculated by the Pearson'’s correlation between an item and
the scale score from all the remaining items in the same
dimension [18]. Moreover, item discriminant validity (IDV)
was measured by examining whether an item’s correlation
with its hypothesized dimension is significantly higher than
that with other dimensions. The internal consistency reliabil-
ities of items in each dimension and the whole questionnaire
were evaluated by Cronbach’s alpha coefficient. To assess
test-retest reliability, the intraclass correlation coefficient
(ICC) between two time points was measured for 1 month,
6 months, and 12 months after surgery. The external validity
of the questionnaire was examined by the Spearman’s corre-
lation coefficient between the item 1j (voice changes) of
KT-QoL and VHI-30. The Spearman’s correlation coefficients
between scale scores of different dimensions were calculated
to investigate the relationship between dimensions. The
mean scale scores between different time points and clinical
groups (sex, treatment modality, and tumor stage) were com-
pared based on a mixed effect model. All the statistical analy-
ses were performed using R statistical software ver. 3.1.2 and
SAS ver. 9.3 (SAS Institute Inc., Cary, NC).

Table 1. Demographic and clinical characteristics of the
study population

Variable No. (%) (n=259)
Age, median (range, yr) 47 (19-75)
Sex
Male 58 (22.4)
Female 201 (77.6)
TNM stage (AJCC 7th)
Stage I, I 159 (61.4)
Stage I1I, IV 95 (36.7)
Benign 5(1.9)
Type of surgery
Lobectomy 59 (22.8)
Total thyroidectomy 56 (21.6)
Total thyroidectomy+RAI 144 (55.6)

AJCC, American Joint Committee on Cancer; RAI, radioac-
tive iodine.

Results

1. Baseline characteristics

A total of 272 thyroid cancer patients were recruited in the
study. After excluding patients with missing data on more
than 10% of the items, data on 259 patients were used for the
analysis of the preoperative QoL, and 237, 233, and 223
patients were used for 1 months, 6 months, and 12 months
after surgery, respectively. The median age of the study pop-
ulation at baseline was 47 years (range, 19 to 75 years), and
201 of the participants (77.6%) were female. Within the study
population, 201 patients (77.6%) underwent total thyroidec-
tomy and of them, 144 patients (55.6%) administered RAI 2-4
months after surgery. Overall stage IIl and IV were 95 patients
(36.7%) (Table 1). Among the 259 subjects, no patient had a T4
level < 0.89 mg/mL or a thyroid-stimulating hormone level
> 4.05 WlU/mL at any time point (before and 1, 6, and 12
months after thyroidectomy).

2. Reliability and validity of the KT-QoL

The item internal validity was confirmed by the acceptable
IIC and IDV values. At baseline (preoperative), the IIC values
ranged from -0.19 to 0.76. Low IIC values were obtained from
items 2, 17, and 27, which correspond to the overall physical
well-being, support on social concern, and uncertainty on spir-
itual well-being, respectively. The IICs of all the items except
these three were greater than 0.4 at all the time points. The IDV
ranged from 86% to 100%, which represents excellent discrim-
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Table 3. Test-retest ICC between three tests (1 month, 6 months, and 12 months after surgery) for reproducibility

Dimension ICC
ICC between 1 mo and 6 mo (n=210) Physical 0.716 0.813
Psychological 0.748
Social 0.727
Spiritual 0.756
ICC between 1 mo and 12 mo (n=207) Physical 0.701 0.742
Psychological 0.681
Social 0.655
Spiritual 0.694
ICC between 6 mo and 12 mo (n=208) Physical 0.799 0.822
Psychological 0.750
Social 0.719
Spiritual 0.757

ICC, intraclass correlation coefficient.

ination between dimensions. The lowest value of IDV was
observed for the spiritual domain, which was 86% (Table 2).

The percentage of the patients with highest and lowest pos-
sible scores was low, evidenced by the flooring and ceiling
percentages presented in Table 2. The internal consistency
reliability was high, as verified by Cronbach’s a coefficients
ranging from 0.90 to 0.95 at all the time points. Cronbach’s «
coefficient of each dimension ranged from 0.72 to 0.92, with
lowest value observed for the spiritual dimension (Table 2).
The test-retest reliability was examined using ICC between
postoperative 1 month and 6 months, 1 month and 12 months,
and 6 months and 12 months. The ICCs between postoperative
1 and 6 months, and 6 and 12 months, were 0.81 and 0.82,
respectively. The value was reduced to 0.74 between 1 and
12 months (Table 3).

To examine the external validity, the Spearman’s correlation
between item 1j (voice changes) of KT-QoL and VHI-30 was
calculated. The Spearman’s correlation at each time point
ranged from 0.51 to 0.75 (p < 0.001), which was the strongest
at 1 month after surgery, followed by 12 months after surgery,
6 months after surgery, and the preoperative period (Table 4).
All dimensions except the spiritual dimension were well cor-
related with each other, with correlations range from 0.37 to
0.91 (Table 5).

3. Comparison of mean KT-QoL scale scores over time

The total QoL score decreased significantly after surgery at
all the time points. After a rapid decrease at postoperative
1 month, it increases at 6 and 12 months postsurgery, but not
fully to the level of the preoperative baseline (p < 0.001). The
scores for physical well-being decreased sharply at 1 month
postsurgery, and remained low until 12 months postsurgery.

Table 4. Spearman’s correlation coefficients between
KT-QoL 1j item and VHI-30

Correlation p-value
Before surgery 0.510 <0.001
1 Month after surgery 0.750 <0.001
6 Months after surgery 0.603 <0.001
12 Months after surgery 0.622 < 0.001

KT-QoL 1j item: voice changes. KT-QoL, Korean version of
the self-reported questionnaire for thyroid cancer patients;
VHI-30, Voice Handicap Index 30.

As for the QoL scores for psychological and social well-being,
they also decreased significantly at 1 month postsurgery.
However, these scores were recovered fully at 6 and 12
months postsurgery. On the other hand, the scores for the spir-
itual dimension did not change substantially after surgery
(p=0.355) (Fig. 1).

The total QoL scores stratified by surgical extent and post-
operative RAI therapy were significantly different along the
postoperative periods (p=0.001). The total QoL scores in
patients with lobectomy showed best QoL scores postopera-
tively. Patients with total thyroidectomy groups experienced
decreased QoL at postoperative 1 month. These scores were
recovered at postoperative 6 months and 12 months for
patients who did not receive RAIL However, the consistently
decrease QoL scores were observed for those who received
RAL As for the QoL scores for psychological (p=0.043) and
social well-being (p=0.019), similar trends with overall QoL
sores were observed. The scores for physical and spiritual
well-being were not significantly different between three
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Table 5. Spearman’s correlation coefficients between KT-QoL dimensions

Physical Psychological Social Spiritual Total score

Before surgery

Physical 1.000

Psychological 0.490 1.000

Social 0.373 0.603 1.000

Spiritual -0.044 0.030 -0.018 1.000

Total score 0.662 0.856 0.784 0.250 1.000
1 Month after surgery

Physical 1.000

Psychological 0.596 1.000

Social 0.689 0.687 1.000

Spiritual -0.082 0.108 -0.102 1.000

Total score 0.799 0.896 0.857 0.177 1.000
6 Months after surgery

Physical 1.000

Psychological 0.626 1.000

Social 0.688 0.666 1.000

Spiritual 0.012 0.150 0.003 1.000

Total score 0.820 0.894 0.835 0.275 1.000
12 Months after surgery

Physical 1.000

Psychological 0.654 1.000

Social 0.634 0.684 1.000

Spiritual 0.051 0.192 0.088 1.000

Total score 0.800 0.907 0.840 0.317 1.000

KT-QoL, Korean version of the self-reported questionnaire for thyroid cancer patients.

Total Domain
90 1 90 1
—e— Physical
854 85 4 —=— Social
%) %) —&— Psychological
g 80 g 80 - —a— Spiritual
a @ p < 0.001
=2 751 =2 751 o H 2
& &
g‘ 704 \/‘_. g' 70+ p <0001
651 Z 651
] ©
60 60 -
= = ) . A
- - /
55 55 p=0.355
50 1 50 1
Preoperative Post 1 mo Post 6 mo Post 12 mo Preoperative Post 1 mo Post 6 mo Post 12 mo

Fig. 1. Comparison of mean Korean version of the self-reported questionnaire for thyroid cancer patients (KT-QoL) scale
scores over time.

410  CANCER RESEARCH AND TREATMENT



Chang Hwan Ryu, Korean Thyroid-Specific QoL Questionnaire Scale
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Fig. 2. Comparison of mean Korean version of the self-reported questionnaire for thyroid cancer patients (KT-QoL) scale
scores over time according to treatment strategy. TT, total thyroidectomy; RAI, radioactive iodine.
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Fig. 3. Comparison of mean Korean version of the self-reported questionnaire for thyroid cancer patients (KT-QoL) scale

scores over time according to tumor stages.
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groups. (Fig. 2).

When the QoL scores were compared by stages, the total
QoL scores in advanced stages were much decreased during
the postoperative periods compared to those in early stages
(p=0.002) as expected. Also, the QoL scores for physical well-
being (p=0.007) were significantly decreased for those with
advanced stages. Marginal significance was observed for the
QoL scores for psychological (p=0.082) and social well-being
(p=0.074). However, the scores for spiritual well-being were
not significantly different between stage groups (Fig. 3). No
difference in QoL scores was observed when the scores were
compared between male and female (data not shown).

Discussion

In this study, we developed the KT-QoL questionnaire and
evaluated its reliability and validity in Korean patients in
order to establish a system for better and more specific doc-
umentation of QoL during the treatment of thyroid cancer.
Considering DTC has become the most prevalent cancer, and
enhancing quality of survivorship is becoming a major issue
for these patients, solid documentation of self-reported QoL
might be important for precise monitoring of outcomes. The
questionnaire system provided herein, designed specifically
for thyroid cancer, could serve this role.

Our analysis revealed good internal validity of the
KT-QoL. IICs were greater than 0.4, and IDVs were greater
than 85% in all time points. This implies that the items in the
same dimension are well grouped, and that items in different
dimensions are well discriminated. Internal reliability analy-
sis with Cronbach’s alpha > 0.9 revealed an excellent internal
reliability. Test-retest reliability analysis with IIC also
showed good consistency at each time point. However, items
2, 17, and 27 showed low IIC values. Item 2 asks overall
physical well-being, and items 17 and 27 ask about support
and uncertainty, respectively. Because the original English
version did not report any data on internal validity, we are
not certain whether this is a consequence of cultural differ-
ence or a problem in the questionnaire itself. Our analysis
revealed also good external validity. The Spearman’s corre-
lation between item 1j (voice changes) of KT-QoL and VHI-
30 at each time point showed moderate positive correlation
at preoperative period, whereas strong correlation at post-
operative 1, 6, and 12 months. This may be due to the voice
change after surgery. In general, thyroid cancer does not pro-
duce any symptoms unless they invade adjacent structures
including recurrent laryngeal nerve, trachea and esophagus.
They usually have normal voice before surgery, however,
experienced significant vocal compromise after surgery

[15,19]. Preoperative normal voice may show relative low
correlation between 1j of KT-QoL and VHI-30. Despite these
minor problems, the result generally represents good inter-
nal and external validity [14,20].

Several well-known questionnaires measure the QoL in
cancer patients, including the SF-36, EORTC-QLQ C30, and
FACT-G questionnaires. These questionnaires focus on the
general status of patients” QoL. Most QoL studies in thyroid
cancer used these general questionnaires [10]. These general
questionnaires are good not only to assess the general
demand and deficiency of life quality, but also to compare
relative life quality between different types of cancers. How-
ever, these may not be able to fully evaluate the impact of
thyroid-specific treatment on the QoL. All patients after total
thyroidectomy should take the thyroid hormone replace-
ment, and some patients should undergo additional RAI
therapies based on their disease status. Most patients present
with minor or major voice problems after surgery [15]. All of
these could have an influence on a given patient’s QoL. The
KT-QoL developed and validated in this study includes the
symptoms of surgery related complications, symptoms of
thyroid hormone excess and deficiency, as well as general
symptoms. Thus, it can capture the problems that are specific
to thyroid cancer patients. Moreover, it consists of 49 items
(54 sub-scales), which are easy to understand and do not take
long time to complete. This is helpful for patient compliance.
In fact, among 272 eligible patients, only 17 patients (6.3%)
were excluded from the analysis due to missing responses.
All these represent the suitability of the KT-QoL.

However, before using this questionnaire, the researchers
should pay attention to one problem. This stems from the
fact that this questionnaire includes all thyroid related symp-
toms, including treatment related symptoms. Item 12 is part
of the psychological domain, and it consists of multiple sub-
scale items that are focused on the psychological effect of sur-
gery, RAI therapy, and thyroid hormone replacement
therapy. These important items can measure the decrease in
QoL after treatment. However, these cannot be evaluated
before treatment. Therefore, caution is needed when inter-
preting the results of the treatment effect on QoL. If the
researchers measure the QoL scores as a sum of each item
score, the total QoL scores will decrease in patients who
underwent surgery or RAI therapy. Therefore, we removed
the item 12 in questionnaires for validation. We believe that
item 12 should be analyzed separately, and that when doing
so the reference baseline time should be immediately after
treatment.

Our analysis using KT-QoL revealed that the patients
experienced decreased QoL after thyroidectomy. After sur-
gery, the physical, psychological, and social domains were
decreased at 1 month after surgery, although they showed
improvement 6 months after surgery. Postoperative 12
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months QoL scores were not changed significantly compared
to 6 months after surgery. However, thyroidectomy did not
seem to affect the spiritual aspect. The QoL scores for spiri-
tual domain did not change significantly along the postop-
erative periods. On correlation analysis between each
domain, the spiritual domain also showed low correlation
with other domains. This is in line with QoL studies using
original T-QoL. They also reported that the scores for spiri-
tual domain did not show any significant change after thy-
roidectomy [14]. Most of QoL questionnaires including
EORTC-QLO C30, SF-36, and FACT-G did not weight to the
spiritual domains [11-13]. Therefore, the impact of thyroid
cancer on the spiritual domain is not well-known. One of the
possible explanations is that the treatment of thyroid cancer
is known to be relatively easy to endure compared to that of
other types of cancer, and, therefore, it is not a major deter-
minant of the change in spiritual behavior. Other possible
explanation is that low enrolled patients fail to document sig-
nificant change about the spiritual aspect. In our serial analy-
sis, the QoL scores for spiritual domain tends to increase after
thyroidectomy, which may mean that the patients have seri-
ous attitude toward life after being diagnosed with thyroid
cancer. This hypothesis should be validated with larger
patients’ series.

Surgical extent and postoperative RAI administration have
impacts on the patient’s QoL, mainly in social and psycho-
logical aspects. The QoL scores in patents with lobectomy
did not change after surgery, however, total thyroidectomy
affected patients’ QoL. Patients with total thyroidectomy
groups experienced decreased QoL at postoperative
1 month. These scores were recovered at postoperative
6 months and 12 months in patients with total thyroidectomy
who did not receive RAL However, patients receiving RAI
continued to experience decreased QoL within 1 year after
thyroidectomy. Total thyroidectomy tends to present with

more surgery-related complications despite the obvious ben-
efit for recurrence and survival [10,21]. Recently developed
thyroidectomy guidelines reflect these aspects and recom-
mend the decreased surgical extent and RAI therapy [2].

The advanced stages also have impact on patients” QoL.
The patients with advanced stages experienced decreased
total QoL scores during the postoperative periods. This may
be partly due to the difference of treatment modality
between stages. In our data set, 88.1% of lobectomy and
89.5% of total thyroidectomy without RAI thearpy patients
had early stages. For proper comparison, the surgical extent
and subsequent RAI administration should be adjusted, and
a controlled study with a large sample size is required.

In summary, questionnaires must be validated when
developed in a different language for appropriate use. In this
study, we developed and validated KT-QoL. Using KT-QoL,
we found that patients” QoL decreased after surgery. The
treating physician should be mindful of this to improve post-
surgery patient care.
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