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Abstract

Background Diagnosis and management of pediatric cancer develop a major life event that might impact psy-
chosocial functioning and quality of life (Qol) even long after the initial therapy has been completed. Treatment
outcomes have been measured in terms of survival time, but they also significantly impact survivors’ quality of life.
The pediatric differentiated thyroid carcinoma survivors' QoL has rarely been evaluated. This study aims to translate
and validate the Indonesian version of the ThYCA-Qol questionnaire.

Results The median age of 105 eligible survivors was 20.88 years old. Eighty percent of the survivors were female,
were married or in a relationship (86.7%), and had paid jobs or were full-time students (71.7%). The median follow-up
time was 64.82 months. Cronbach-a co-efficient was > 0.70 for psychological, concentration, throat, and mouth prob-
lems. For sympathetic, neuromuscular, voice, and sensory, the scores were < 0.70, where a multi-trait scaling analysis
showed that all item correlations were > 0.40. Validity was assessed using the Pearson correlation coefficient for y-QolL
with r> 0.60 and p < 0.01.

Conclusions The Indonesian ThYCA-QolL questionnaire is a reliable and valid tool to evaluate pediatric patients' QoL
after treatment. This simple assessment tool can be used to evaluate and manage pediatric thyroid cancer patients’
HRQoL.
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Introduction

Pediatric cancer diagnosis and treatment constitute a
significant life event that can have an impact on psycho-
social functioning and quality of life (QoL), even years
after the first course of treatment is over. Despite its rar-
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permanent or transient hypoparathyroidism, which
need further medical care [6]. Hypothyroidism as well
as hypoparathyroidism have been explained as compli-
cations that would affect the QoL of PTC survivors [7].
Although there have been studies evaluating QoL in
adolescent and adult survivors of thyroid cancer, there
is a dearth of studies evaluating QoL in the pediatric
population. When compared to healthy controls, QoL in
adolescent and adult thyroid cancer survivors reported
increased levels of fatigue, anxiety, and depression as well
as lower health-related quality of life (HRQoL) [7, 8].

Thyroid cancer-specific symptoms may appear during
therapy and follow-up in PTC survivors. Most long-term
adult survivors with a median follow-up of 9.6 years had
clinical manifestations unique to their condition. Com-
pared to older survivors, individuals in their early twen-
ties reported having more complaints related to thyroid
cancer [7, 8].

In pediatric survivors, complaints specifically related to
thyroid cancer have not yet been assessed. QoL in PTC
survivors is independent of thyrotropin (TSH) level since
the main management of PTC includes total thyroidec-
tomy and TSH suppression [7, 8].

Varying outcomes have been seen in the numerous
research that have investigated HRQol following thy-
roidectomy. It is interesting to note that while some thy-
roid cancer survivors have decreased HRQoL, others
exhibit similar HRQoL to the general population [7]. The
absence of HRQoL questionnaires created specifically for
thyroid cancer patients is one of the limitations of such
studies. Most of them use generic tools that were neither
developed nor evaluated for this cancer group. English
thyroid-specific tool THYCA-QoL was created in 2013
by Husson et al. [9, 10]. This tool has already been tried
out in French [11], the Netherlands [12], the UK [13],
and the Persian [14]. A validated Indonesian version of a
quality-of-life survey is not yet available.

This result can be used to evaluate and manage PTC’s
HRQoL to enhance the HRQoL of this demographic.

Materials and methods

This study is a cross-sectional one and the participants
were selected at the Thyroid Cancer Center Outpatient
Clinic of Oncology, Head and Neck Surgery Depart-
ment at the Hasan Sadikin General Hospital, Faculty of
Medicine, Padjadjaran University, Bandung, West Java,
Indonesia, from 2021 to 2022. Included subjects who had
previously been diagnosed with thyroid cancer before
the age of 18-year-old. A follow-up of less than 5 years,
a diagnosis made after the age of eighteen, or a PTC
diagnosis as a second malignant neoplasm (SMN) are all
exclusion factors.
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At the outpatient clinic, everyone was required to inde-
pendently fill out the written questionnaires. Medical
records were used to gather data on the demographics as
well as clinical characteristics (such as diagnostic cancer
stage, type of pathology, and type of therapy received) of
each subject. The Helsinki Declaration was followed in
the conduct of this investigation, and it was approved by
the Institutional Ethical Review Boards at Hasan Sadikin
General Hospital. Each participant signed an informed
consent in a written form before enrolling in this study.

The survey items were based on the original version
of the ThyCA-QoL, which consists of 24 items of thy-
roid cancer-specific questionnaire developed based
on the EORTC guidelines [8, 9]. First, it was translated
from English to Indonesian by a qualified professional
translator fluent in both languages. A group of special-
ists examined the translated questionnaire after which
small adjustments were made to adapt and improve the
translation. Afterward, the translated Indonesian ques-
tionnaire was translated back to English to verify the
questionnaire’s original meaning, it was translated by
a second certified professional translator. Finally, the
Indonesian ThyCA-QoL questionnaire was evaluated on
respondents.

The responder is then asked (verbally by the inter-
viewer or via an open-ended question) to explain what
they believed each questionnaire item and their related
response signified. Using this method, the researcher
may make sure that the translated items have the same
meaning as the original items and that the translated
questionnaire is clear. We used respondent-to-item ratios
of 1:3 since the pediatric thyroid cancer patient popula-
tion was quite small.

The questionnaire consists of seven multi-item scales
namely neuromuscular, voice, concentration, sympa-
thetic, throat and mouth, psychological and sensory
problems, and six single items relating to problems with
scars, feeling chilly, tingling at hands/feet, gained weight,
headaches, and interest in sex. Additionally, the ques-
tionnaire has a deadline: each item has a week to be com-
pleted, except for sexuality, which was four weeks. The
Likert scale, which ranges from 1 (not at all) to 4 (very
much), was used to evaluate the intensity of the com-
plaints. More complaints correspond to symptoms with
higher scores.

The Indonesian version of the EORTC QLQ-C30 (ver-
sion 3.0) questionnaire includes thirty items and meas-
ures five functional scales (physical, role, emotional,
cognitive, and social functioning), global health status
(GHS), financial difficulties, and eight symptom scales
(fatigue, nausea, and vomiting, pain, dyspnea, insom-
nia, appetite loss, constipation, diarrhea). The evalua-
tion time frame is the previous week of the questionnaire
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reception. All items are scored on a Likert four-point
response ranging from 1, “not at all” to 4, “very much’,
except for the global health status scale including 2 items
scored on a seven-point modified linear analog scale
ranging from 1, “very poor” to 7, “excellent” [15]. The
EORTC scoring manual procedure provides a score from
0 to 100 for each dimension.

Primary and secondary outcome

The primary outcome of this study is a translated and val-
idated Indonesian version of the thyroid cancer-specific
quality of life (ThyCA-QoL) questionnaire. The second-
ary outcome is to obtain data on demographic and clini-
cal characteristics and ThyCA-QoL questionnaire results
of pediatric thyroid cancer patients at the Hasan Sadikin
General Hospital from 2021 to 2022.

Inclusion and exclusion criteria

Included subjects who had previously been diagnosed
with thyroid cancer before the age of 18-year-old who
visited the outpatient clinic of the thyroid cancer center,
Oncology, Head and Neck Surgery Department at the
Hasan Sadikin General Hospital/Faculty of Medicine,
Padjadjaran University, Bandung, West Java, Indonesia,
from 2021 to 2022. Exclusion criteria include a follow-up
< 5 years, diagnosis after the age of 18 years old, or hav-
ing been diagnosed with PTC as a second malignant neo-
plasm (SMN).

Statistical analysis

Descriptive methods were used for the purpose of eval-
uating demographic and clinical data. The items in the
questionnaire were each translated and evaluated for
validity. The validity of the questionnaire was assessed
between the EORTC QLQ-C30 and the Indonesian
ThyCA-QoL questionnaire. Criterion validity was also
assessed using a correlation matrix between Indonesian
ThyCA-QoL scale summary scores and the QLQ-C30
scale scores. The correlation between the Indonesian
ThyCA-QoL and the QLQ-C30 scores assessing the same
HRQoL domain was expected to be greater or equal
than 0.4, in absolute value. Conversely, the correlation
between each ThyCA-QoL scale score and other scales
of the QLQ-C30 assessing other HRQoL domains was
expected to be lower than 0.4. By identifying the Cron-
bach coefficient, which gauges internal consistency, the
reliability was evaluated.

Ethics

This study received approval from Hasan Sadikin Gen-
eral Hospital’s Ethics Committee number 0516070802 on
June 15th, 2022. Then, written informed consent forms
(Supplementary file 1) were obtained from each patient.
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The 1964 Helsinki Declaration and any updates thereto,
as well as any relevant ethical standards, were followed
in all procedures conducted in research involving human
participants. These practices also adhere to institutional,
governmental, and/or ethical research committee rules.

Results

Demographic and clinical characteristics of pediatric
thyroid cancer

Based on the inclusion and exclusion criteria, 105 sur-
vivors were qualified for this long-term QoL study and
agreed to participate. The demographic data along with
clinical features are presented in Table 1. At the time
of examination, the survivors’ ages ranged from 17 to
25, with a 20.88-year-old median age. Most survivors
(80%) were female, married or in a relationship (86.7%),
employed full-time, or enrolled in school full-time
(71,7%). Table 1 explains the tumor, therapy, and follow-
up characteristics of the survivors. The median follow-
up time was 64.82 months (ranging from 60.00 to 85.00
months after diagnosis). Each survivor had a complete
thyroidectomy, with subsequent administration of radi-
oiodine (131-I) and levothyroxine suppression.

Reliability and validity

The multi-trait scaling analysis was used to evaluate
the reliability of the multi-item scales by estimating the
Cronbach-a co-efficient. The degree of convergence

Table 1 Demographic and clinical characteristics (N = 105)

Characteristic Values
Age at evaluation 20.88+1.38
Follow-up time 64.82+8.16
Sex

Male 21(80)

Female 84 (20)
Married status

Married 58 (55.2)

Not married 47 (44.8)
Education level

High school graduate 105(100)
Stage at diagnosis (AJCC 7th)

\ 90 (85.7)

I 15(14.3)
Treatment

Thyroidectomy 25(23.8)

Thyroidectomy + neck dissection 80 (76.2)

RAI 85(81.0)

LT4 suppression 105(100.0)

Values are presented as mean + standard deviation or number (%), AJCC
American Joint Committee on Cancer, RA/ radioactive iodine, LT4 levothyroxine
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between different items used to represent the idea is
shown by the Cronbach coefficient. In this study, we
found the Cronbach-a co-efficient > 0.70 for psychologi-
cal, concentration, throat, and mouth problems. Even
in the other items such as sympathetic, neuromuscu-
lar, voice, and sensory, the scores were < 0.70, where a
multi-trait scaling analysis showed that all item correla-
tions were > 0.40. Validity was assessed using the Pearson
correlation coefficient for ThyCA-QoL with r > 0.60 and
p < 0.01 as shown in Tables 2 and 3. The 24-item ques-
tionnaire that resulted was given the name Indonesian
ThyCA-QoL questionnaire. (Supplementary file 2)
Overall correlation coefficients between each ThyCA-
QoL scale and its matching QLQ-C30 scale were all less
than 0.4, indicating acceptable criterion validity (Table 3).
The ThyCA-QoL and QLQ-C30 scales may or may not
correlate since a high score on the functional scale of
the QLQ-C30 suggests a high degree of functioning,
whereas a high score on the symptomatic scale shows an
elevated level of health-related quality of life impairment.
All ThyCA-QoL scales and all subscales of the EORTC
QLQ-C30 exhibited statistically significant relationships,
except for one item (sexual interest). When compared to
the “emotional functioning” and “cognitive functioning”
measures on the EORTC QLQ C-30, the “psychological”
and “concentration” scales on the ThyCA-QoL question-
naire showed strong correlations (correlation coefficients:
r > 0.60; p < 0.01). “Neuromuscular;” “concentration,” and

“psychological’;, “physical functioning,” “role functioning,’
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“fatigue,” “nausea/vomiting,” “pain,” “dyspnea,” and “sleep/
insomnia” scores were all moderately linked with the
EORTC QLC C-30s.

Discussion

Our research demonstrated that the four multi-item
scales’ internal consistency was sufficient for reliability.
Internal consistency is important to measure how closely
the items in the questionnaire subscale are correlated.
We found low-reliability scores for neuromuscular, voice,
and sensory, which reflect limited variability of those
items. In terms of the items’ convergence and discrimi-
nant validity, our study confirmed using multi-trait scal-
ing analysis that there were no scaling errors. Hence, the
Indonesian ThyCA-QoL questionnaire can be used as a
tool to assess the QoL of pediatric thyroid cancer survi-
vors in Indonesia.

Even though this study supports the reliability and
validity of the Indonesian version of the ThyCA-QoL
questionnaire, several limitations ought to be noted.
Despite the sub-optimum results of the reliability test
on the neuromuscular, voice, and sensory subscales,
those values are quite close to the cutoff point of <
0.70. However, we also found in some of the references
that the value of Cronbach-a co-efficient > 0.60 is also
acceptable. Moreover, the population of this study may
not represent all thyroid cancer survivors as the major-
ity of participants were diagnosed with stage I. Never-
theless, it is our understanding that the population of

Table 2 Multi-trait scaling analysis of the Indonesian ThYCA-Qol. Questionnaire

Multi-item scales Cronbach Item-scale Item-scale Scaling errors
Alpha convergent validity divergent validity

Throat/mouth problem 0.72 0.76-0.83 0.29-0.52 Null

Dry mouth, problem with swallowing, lump in the throat (1,2,5)

Voice 0.66 0.81-0.92 0.15-0.33 Null

Hoarseness, weak voice (3,4)

Sympathetic 0.70 0.87-0.88 0.18-0.46 Null

Sensitive heat, hot flushes (8,9)

Neuromuscular 0.63 0.75-079 0.24-0.60 Null

Pain at joints and muscle, cramps leg, felt slowed down (10, 12, 13)

Sensory 052 0.82-0.83 0.16-0.50 Null

Eye problems, skin problems (15, 16)

Psychological 0.83 0.75-0.88 0.17-0.70 Null

Palpitations, abrupt tiredness, restless, anxious (17, 19, 22, 23)

Concentration 0.81 0.91-0.92 0.22-0.76 Null

Difficulty thinking, attentional problem (20, 21)

Single-item scales

Problem with scar (6)

Felt chilly (7)

Tingling on hands and/feet (11)
Gained weight (14)

Headache (18)

Less interest in sex (24)
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Table 3 Pearson correlation coefficients between EORTC QLQ-C30 and the Indonesian ThYCA-Qol questionnaire

Scale ™ VO ST NM SE PC cT SC CH THF WG HA SL

Functioning
Physical —042%8  —017%  —039%* —056** —052** —057* -053* -005 —035**  —0.29** -0.26"* -0,312** 0.06
Role —032%8  —017% 029" —048* —037%*% 054 —047%* -031* -031% -029** -0.18 -038**  0.04
Emotional -043** -0.16* —0.35** -059** —-045"* -0.76"* -060** —-045** —-047* -038** -0.25** -053* 002
Cognitive —-051**  —0.18** —-0.38* -060** —-043** -0.66** -069** -033* -037* -034** -023** -040** 003
Social -032** -0.15* —032* -032** -034** -047** -039** -029** -029* -020** -021** =035 -0.03

Global QoL —032**  —0.22* —-034** -042** -034** -046** -039** -0.25 —0.25** —0.23** -0.07 -032**  0.15*

Symptoms scale/items
Fatigue 0.52** 026  041* 061 049" 067** 050 009 045% 034"  028* 045" 0.07
Nausea/vomiting 0.50**  0.25**  033**  049%  039* 059** 0.51* 024* 040** 026 0.1 0.49%* -0.05
Pain 041% 025" 039* 056 035" 052** 050 0.17* 043** 039"  0.16* 0.40** 0.02
Dyspnea 042**  0.16* 0.38*  0.55%  045**  0.57* 050 012 040**  040*  024*  041* 0.05
Sleep 0.38** 0.1 030  047* 030"  048*  044*  0.16* 0.26**  0.24**  0.14* 0.31%* 0.02
Loss Appetite 0.19** 021 020%  030** 031 042* 032** 0.16* 026** 010" 001 0.29%* 0.09
Constipation 031**  0.16* 0.14* 036**  029**  036* 033* 008 0.16* 025** 026 0.29** 0.08
Diarrhea 0.26**  0.09 0.09 0.14* 0.19% 022" 025**  0.12 0.25%  0.14* 0.17* 0.30%* 0.15*
Financial difficulties  0.27**  0.14* 026** 030  027** 045" 043" 0.19*  030** 027 007 0.37%* -0.02

EORTC European Organization for Research and Treatment of Cancer, THYCA-QoL Thyroid Cancer-Specific Quality of Life, TM throat/mouth, VO voice, ST sympathetic,
NM neuromuscular, SE sensory, PC psychological, CT concentration, SC problem with scar, CH felt chilly, THF tingling on hands and feet, WG weight gain, HA headaches,

SL sexual life
*p < 0.05
**p <0.01

this study can represent the majority of well-differen-
tiated pediatric thyroid cancer patients which in the
AJCC 8th TNM System is classified mostly at stage
I. Further study to reduce bias in the study sample is
needed to affirm the reliability and validity of the Indo-
nesian ThyCa-QoL questionnaire.

The research conducted in Iran was superior to this
one. According to research conducted in Iran, most
scales met the criteria for reliability analysis, with the
exception of the weariness, pain, and nausea and vomit-
ing scales (Cronbach coefficient values of 0.65, 0.69, and
0.66, respectively) [14].

All multi-item subscales had item own subscale cor-
relations above 0.40, which demonstrated convergent
validity. With the exception of item 4 on the physical
functioning scale, all analyses successfully tested item
discriminant validity. The results of the group-based
analysis reveal substantial variations in QLQ-C30 func-
tioning and symptom scores, with higher-grade patients
having worse outcomes (p < 0.05).

Our research could be related to the French study. The
internal structure of that study was comparable to the
original questionnaire, with Cronbach coefficients rang-
ing from 0.53 to 0.88 for the voice aspect [11].

From our perspective limitations of this study include
a limited number of subjects, which may affect the result
of this study.

At present, there is a lack of guidance on how to
address measurement issues that could affect the con-
struct validity of replication research. The results sug-
gest that it is typical for the scales used in initial studies
to lack evidence of validity. There are four measurement
issues that replication researchers are likely to encounter:
the absence of essential measurement data, the absence
of evidence of validity, measurement discrepancies, and
the lack of translation.

Furthermore, every region has certain characteristics of
the language used by the native residents, which is also
the limitation of this study as it was only done in one
region: Bandung, West Java, Indonesia. Studies in other
regions of Indonesia would add insights and benefits to
this translated questionnaire.

Conclusion

The Indonesian ThyCA-QoL questionnaire proved to be
a reliable and valid tool to assess pediatric patients’ qual-
ity of life after treatment. This tool is a simple assessment
that can easily be used by physicians to appropriately
evaluate and fulfill pediatric thyroid cancer patients’
HRQoL unmet needs.

Abbreviations
QoL Quality of life
PTC Pediatric thyroid carcinoma
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HRQoL Health-related quality of life

TSH Thyrotropin

ThYCA-QolL  Thyroid cancer-specific quality of life
SMN Second malignant neoplasm
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