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INTRODUCTION

The incidence of thyroid cancer is increasing
worldwide (1). In the past decades, the incidence
of thyroid cancer has continued to rise (2). It is
the fourth most common type of cancer found
among women in China (3). According to the
American Thyroid Association Guidelines, sur-
gery is the recommended treatment for thyroid

cancer (4).

ABSTRACT

OBJECTIVE To examine health-related quality of life (HRQOL), disease-specific
symptoms, and relationships between HRQOL and disease-specific symptoms
among thyroid cancer patients after surgery in Yunnan Province, the People’s
Republic of China.

METHODS Participants in this cross-sectional study included 333 persons
with thyroid cancer after surgery receiving care at the First Affiliated Hospital
of Kunming Medical University. The HRQOL was assessed using the European
Organisation for Research and Treatment of Cancer Quality of Life Question-
naire. The Thyroid Cancer Specific HRQOL questionnaire was used to measure
the disease-specific symptoms.

RESULTS The mean global health score was 75.00 + 17.09. The mean score
of role, social, physical, cognitive, and emotional function were 95.10+14.32,
92.67+16.12, 92.00+8.94, 82.83+16.15 and 81.11+16.47, respectively. The top
three disease-specific symptoms experienced by thyroid cancer patients af-
ter surgery were psychological symptoms (18.74+17.16), problems with scars
(17.77+24.18) and throat/mouth symptoms (17.07+16.64). There were statis-
tically significant negative correlations between dimensions of disease-specific
symptoms and dimensions of HRQOL.

CONCLUSIONS This study revealed negative relationships between HRQOL
and disease-specific symptoms experienced by thyroid cancer patients after
surgery. Health care providers caring for thyroid cancer patients, especially
those in China, could use these findings as a basis for further enhancing the
quality of care for patients with thyroid cancer after surgery.

KEYWORDS health-related quality of life, quality of life, symptoms, thyroid
cancer

Shortly after surgery, risk assessment is
normally adjusted based on surgical and patho-
logical findings and a determination is made
whether radioactive iodine (RAI) ablation and/
or thyroid stimulating hormone (TSH) inhibi-
tion is required (5). The main adjuvant therapy
after surgery is TSH suppression, which can
significantly reduce recurrence and cancer-re-
lated mortality in patients with differentiated
thyroid cancer (6,7). Patients receiving TSH


https://orcid.org/0000-0003-4509-4357
https://orcid.org/0000-0002-7379-7693
https://orcid.org/0000-0002-0588-3530

HRQOL and disease-specific symptoms

suppression therapy can experience fatigue,
insomnia, flushes, anxiety, irritability, muscle
weakness, sweating, and palpitations (8-10),
and those receiving RAI therapy may experi-
ence salivary gland pain and xerostomia from
sialoadenitis (10). Those symptoms may persist
for an unpredictable period of time, which may
significantly affect the patient’s quality of life
after surgery.

After surgery, the patient may also experience
many disease-specific symptoms. Some patients
may suffer from neuromuscular symptoms
caused by hypoparathyroidism resulting from
parathyroid injury or inadvertent resection
during thyroid surgery (11). These symptoms are
directly related to thyroid cancer surgery and
may include muscle cramping, twitching and
spasms, circumoral and acral numbness and
paresthesias, laryngospasm and bronchos-
pasm. In addition, patients may experience
hoarseness because of recurrent laryngeal nerve
injury (9). Patients can also experience pain
and tightness in their neck because of scars left
by surgery (12).

Postoperative thyroid cancer patients usually
need long-term or even lifelong adjuvant therapy.
Although adjuvant therapy prevents the recur-
rence of the disease, it can produce many un-
desirable symptoms. These symtoms may per-
sist for an unpredictable period of time after
surgery, and may make a significant difference
in the patient’s quality of life after surgery.
Many studies have shown that long-term or
lifelong adjuvant therapy and disease-specific
symptoms after thyroid cancer surgery can
affect patients’ health-related quality of life
(HRQOL) (8,12,13).

HRQOL is a term derived from the develop-
ment of quality of life. In oncology, quality of
life is often described as various aspects of
health, such as physical symptoms, daily activity
levels, psychological well-being, and social
functioning (14). According to the European
Organisation for Research and Treatment of
Cancer (EORTC), HRQOL refers to the subjec-
tive perceptions of the positive and negative
aspects of cancer patients’ symptoms, includ-
ing physical function, emotional function, so-
cial function, cognitive functions, role function
and symptoms (15).
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There have been only limited studies ex-
ploring HRQOL and disease-specific symptoms
among thyroid cancer patients after surgery
in China. Since HRQOL is subjective (15), per-
ceptions of each individual are different, thus
a subjective survey of patients in other coun-
tries cannot be generalized to the Chinese pop-
ulation. This study was conducted to examine
HRQOL, disease-specific symptoms and the
relationship between HRQOL and disease-spe-
cific symptoms among thyroid cancer patients
after surgery in Yunnan province, the People’s
Republic of China.

OBJECTIVES

The aims of this study were to examine dis-
ease-specific symptoms, HRQOL, and the rela-
tionship between disease-specific symptoms
and HRQOL among thyroid cancer patients after
surgery in Kunming city, Yunnan province, the
People’s Republic of China.

METHODS

A cross-sectional study was conducted at
the Thyroid Surgery Clinic of the First Affiliated
Hospital of Kunming Medical University. A
total of 2,000 adult thyroid cancer patients
were receiving care after surgery at the Thyroid
Surgery Clinic of the First Affiliated Hospital of
Kunming Medical University. The number of
participants was calculated using Yamane’s
formula with a 5.0% margin of error, yielding
a sample size of 333. Inclusion criteria were
thyroid cancer patients aged at least 18 years
old and at least 1 month after thyroid surgery.
A total of 333 participants were recruited be-
tween March and April 2020. None of the iden-
tified participants were excluded.

The European Organisation for Research and
Treatment of Cancer Quality of Life Question-
naire (EORTC-QLQ-C30) Chinese version was
used to assess HRQOL. It consists of five func-
tional dimensions (physical, role, cognitive,
emotional, and social), three symptom dimen-
sions (fatigue, pain, and nausea and vomiting),
global health, and six single items addressing
various symptoms and perceived financial im-
pact (16). Global health was scored on a seven-
point Likert scale ranging from very poor to
excellent. The rest of the items were scored on
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a four-point Likert scale ranging from not at all
to very much. Each item score was transformed
into a scale score ranging from 0 to 100. A high
score for functional dimensions represents a
high level of functioning, a high score for global
health represents a high level of QOL, and ahigh
score for symptom scales/items represents a
high number of symptomatic problems. The
Thyroid Cancer Specific HRQOL questionnaire
(THYCA-QOL) (17) Chinese version (18) was
used to assess the disease-specific symptoms.
It consisted of seven symptom dimensions
(neuromuscular, voice, concentration, sympa-
thetic, throat/mouth, psychological and sensory
problems) and six single items (problems with
scar, feeling chilly, tingling hands/feet, gaining
weight, headaches, interest in sex) (18). Each
item was scored on a four-point Likert scale,
and then transformed into scale scores rang-
ing from 0-100. A higher score on this scale
means more symptoms with the exception of
the dimension of interest in sex where a higher
score indicates better sexual functioning. The
reliability of the EORTC-QLQ-C30 Chinese
version and the THYCA-QOL Chinese version
in this study was tested with 15 thyroid cancer
patients after surgery who met the same inclu-
sion criteria as the study participants. Internal
consistency was examined using Cronbach’s a.
The reliability of the EORTC QLQ-C30 Chinese
version was 0.70-0.95, while the reliability of
the THYCA-QOL- Chinese version was 0.82-1.00.

Data collection was conducted after receipt
of ethical approval from the Research Ethics
Committee of the Faculty of Nursing, Chiang
Mai University (research ID 2020-043, study
code 2020-EXP035), and permission for data
collection from the First Affiliated Hospital of
Kunming Medical University. The participants
were placed in a relatively private and quiet
environment while answering the question-
naires.

The data were analyzed using SPSS version
23. Categorical variables are given as percentages.
Continous variables are presented as mean +
standard deviation. The difference of scores
between gender groups and between duration
of treatment groups were tested by independent
t-test. The Pearson correlation (r value) was used
to determine positive and negative correlations.
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All tests were considered statistically signifi-
cant if p < .05.

RESULTS

The characteristics of the 333 participants
are presented in Table 1. Most participants were
female (86.2%). Their age ranged between 20
and 74 years old with a mean of 42.63. Most
(92.8%) had received levothyroxine alone and
more than half (62.8%) had received treatment
for more than 1year after surgery. Most did not
have a comorbidity (69.4%).

Table 2 shows HRQOL as assessed by the
EORTC-QOL-C30. The mean global health score
was 75.00+17.09. On the five functional scales,
emotional function had the lowest score (81.11+
16.47). Regarding the symptom scales, fatigue
(19.94+17.93), insomnia (19.94+26.88) and
dyspnea (13.58+19.03) were the top three highest
mean scores. The female group had higher
mean score of nausea/vomiting than the male
group. Patients who had received treatment for
more than 1 year reported less pain than those
who had received treatment for 1 year or less.

The disease-specific symptoms are presented
in Table 3. Among the symptom scales, the

Table 1. Characteristics of the participants (n = 333)

N Frequency
Characteristics (%)
Age (years)

Mean+SD 42.63+11.16

Range 20-74
Gender

Male 46 (13.8)

Female 287 (86.2)
Educational status

Below associates degree 124 (37.2)

Associates degree 69 (20.7)

Bachelor degree 125 (37.5)

Master degree and above 15 (4.5)
Marital status

Single 32(9.6)

Married 285 (85.6)

Divorced/separated/widowed 16 (4.8)
Type of adjuvant treatment received

Medication (levothyroxine) 309 (92.8)

Medication + Radioactive Iodine 24.(7.2)
Duration of treatment received

< 1lyear 124 (37.2)

>1year 209 (62.8)
Comorbidity

No 231(69.4)

Yes 102 (30.6)
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Table 2. EORTC-QOL-C30 scores among thyroid cancer patients after surgery

, Gender Duration of treatment
EORTC-QOL-C30 score T(Zla=3g;;))u = Male Female < 1year > 1year
(n=46) (n=287) (n=124) (n=129)
Global health® 75.00+17.09 74.28+14.68 75.11+17.47 74.35+17.17 75.37+17.08
Functioning scales?
1. Role function 05.10+14.32 91.30+18.51 05.70+13.47 94.35+15.16 05.53+13.82
2. Social function 92.67+16.12 91.30+14.80 02.89+16.34 92.67+14.20 02.66+17.20
3. Physical function 02.00+8.94 03.62+ 8.89 0174+ 8.94 90.83+ 9.68 02.69+ 8.42
4. Cognitive function 82.83+16.15 84.06+15.30 82.63+16.30 82.79+16.31 82.85+16.09
5. Emotional function 81.11+16.47 82.07+15.71 80.96+16.61 80.06+15.24 81.73+17.16
Symptom scales?
1. Fatigue 19.94+17.93 18.59+18.00 20.16+17.94 22.04+18.15 18.70+17.73
2. Insomnia 19.94+26.88 16.81+19.46 20.44+27.88 21.50+27.28 19.01+£26.68
3. Dyspnea 13.58+19.03 12.32416.27 13.78+19.45 15.05+20.98 12.70+17.76
4. Pain 8.21+12.45 8.70+12.04 8.13+12.53 11.16+13.05 6.46+11.76™
5. Constipation 7.11+15.70 5.80+16.18 7.32+14.90 7.53+15.81 6.85+14.64,
6. Financial difficulties 5.51+15.30 3.62+10.49 5.81+15.92 6.45+15.72 4.94+15.05
7. Appetite loss £4.50+12.80 2.90+9.50 4.776+13.24 5.91+13.47 3.67+12.33
8. Diarrhea 3.40+16.75 4.35+11.35 3.25+10.66 3.78+11.41 3.19+10.35
9. Nausea/vomiting 1.90+6.50 0.36+2.46 2.15+6.91"" 1.97+6.61 1.86+6.45

higher score indicates a higher level of health-related quality of life; "higher score indicates a higher level of problems

' p<0.01

psychological scale had the highest score
(18.74+17.16), and the concentration scale had
the lowest score (10.46+16.00). Among single
item symptoms, problems with scar had the
highest score (17.77+24.18) and tingling hands/
feet had the lowest score (9.31+17.07). Females
had more sympathetic symptoms, problems
with scar, and headaches than males. Patients
who received treatment for more than 1 year
reported less throat/mouth symptoms and
headaches than those who received treatment
for 1 year or less, although they did report
greater weight gain.

The relationships between the dimensions
of disease-specific symptoms and each dimen-
sion of HRQOL in patients with thyroid can-
cer after surgery are presented in Table 4. The
three disease-specific symptoms that had the
strongest negative relationship with physical
function were neuromuscular (r=-.480, p < 0.01),
psychological (r=-.393, p < 0.01) and sympathe-
tic (r =-.365, p < 0.01). The three disease-specific
symptoms that had the strongest negative re-
lationship with role function were concentra-
tion (r=-.323, p < 0.01), voice (r=-.322, p< 0.01)
and throat/mouth (r =-.301, p < 0.01). The three
disease-specific symptoms that had the
strongest negative relationship with emotional
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function were psychological (r=-.588, p < 0.01),
concentration (r=-.460, p < 0.01) and feeling
chilly (r=-.310, p < 0.01). The three disease-
specific symptoms that had the strongest nega-
tive relationship with cognitive function were
concentration (r=-.569, p < 0.01), psychologi-
cal (r=-.465, p < 0.01) and neuromuscular (r=-.337,
p < 0.01). The three disease-specific symptoms
that had the strongest negative relationship
with social function were concentration (r=
-.483, p < 0.01), psychological (r=-.476, p <
0.01) and neuromuscular (r=-.325, p < 0.01).
The three disease-specific symptoms that had
the strongest negative relationship with global
health were psychological (r= -.381, p < 0.01),
neuromuscular (r=-.310, p< 0.01) and voice (r =
-.291, p<0.01).

DISCUSSION

The most seriously affected domain of
HRQOL found in this study was global health
status, followed by cognitive and emotional
function (Table 2). The mean global health
score in this study was comparable to the global
health score of thyroid cancer patients after
surgery reported in a German study (19). The
score was also similar to global health in thy-
roid cancer patients reported in many previous
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Table 3. Disease-specific symptoms among thyroid cancer patients after surgery

Gender Duration of treatment
. - Total group
Disease-specific symptoms (n=333) Male Female <1year >1year
(n=46) (n=287) (n=124) (n=129)
Symptom scales
1. Psychological 18.74.+17.16 15.88+16.05 19.20+17.31 19.49+17.42. 18.30+17.02
2. Throat/mouth 17.07+16.64 18.58+18.90 16.83+16.27 21.29+17.82 14.57+15.40™
3. Neuromuscular 15.60+13.98 13.51+13.65 15.93+14.03 15.68+14.81 15.56+13.51
4. Sympathetic 13.57+17.26 7.39+11.94 14.56+17.78™ 12.59+16.51 14.15+17.70
5. Sensory problem 13.56+15.15 11.23+13.17 13.94+15.43 11.83+14.84 14.59+15.28
6. Voice 11.91+17.97 15.94+20.77 11.27+17.43 14.38+20.75 10.45+15.97
7. Concentration 10.46+16.00 11.23+14.07 10.33+16.30 11.56+16.21 0.81+15.87
Single item symptom
1. Problem with scar 17.77+24.18 12.32+16.27 18.64+25.12" 20.97+24.22 15.87+24.01
2. Feeling chilly 16.21+21.59 13.77+21.75 16.61+£21.57 16.40+20.16 16.11+22.43
3. Gaining weight 15.51+22.62 10.87+21.14 16.26+22.79 11.83+20.47 17.70+23.58"
4. Headache 12.71+17.60 7.25+13.90 13.59+17.99™ 16.23+18.76 10.68+16.59""
5. Tingling hands/feet 0.31+17.07 8.70+16.38 9.41+17.20 8.87+18.09 9.57+16.47
6. (Less) interest in sex® 27.93+20.47 37.68+21.78 26.36+19.85"" 26.88+20.68 28.55+20.37

aHigher scores indicate better sexual functioning; *p < 0.05, ™ p < 0.01

Table 4. Relationship between disease-specific symptoms and HRQOL among thyroid cancer patients after surgery

Disease-specific symptoms Physical Role Emotional Cognitive Social Global
function function function function function health
Neuromuscular -.480" - 2417 -.301" -.337" -.325" -.310"
Voice -.287" -.3227 -. 248" -.302" -.307" -.291"
Concentration -.334" -.323" -. 460" -.569" -. 483" -. 274"
Sympathetic -.365" -.190" -.255" -.330" -.288" -.237"
Throat/mouth -.360" -.301" -.259" -.255" -.277" -.288"
Psychological -.393" -. 281" -.588" -. 465" -. 476" -.381"
Sensory problem -.149" -.043 -. 240" -.252 -.155" -.232"
Problems with scar .019 -.071" -.228" -.095 -. 2147 -.128"
Feeling chilly -.311" -.148" -.310" -. 284" -.220" -.208"
Tingling feet/hands -.311" -.148" -.156" -.232" -.250" -.195"
Gaining weight -.293" -.105 -.137" -.066 -.086 .024
Headache -.185" -. 084" -.191" -.184" -.213" -.230"
Less interest in sex .177" . 012 .049 .037 . 054 .077

HRQOL, health-related quality of life; *p < 0.01;

studies around theworld, (8,13,20,21) including
a study from China (22-24). Decreased global
health in thyroid cancer patients compared to
that of the general population has been docu-
mented (8,20). Thyroid cancer patients after
thyroidectomy require long-term treatment.
Many of them encounter fears, uncertainties and
symptoms from surgery or treatments after
surgery (25) which could contribute to a de-
cline in global health.

Emotional function had the lowest score
among the five HRQOL functional scales in
this study (Table 2). This finding was similar
to many previous studies in which emotional
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function score was reported as the lowest of
the HRQOL dimensions (9,21,26). Emotional
functions may be affected by symptoms ex-
perienced by the patient. The side effects and
symptoms of all kinds of adjuvant therapy after
surgery can aggravate the psychological burden
of patients.

Fatigue and insomnia had the highest mean
score of the symptoms dimension of HRQOL
and seemed to be reported more among fe-
males than among males (Table 2), a result is
similar to an earlier study (21). Fatigue and in-
somnia have been prominent symptoms found
in patients with thyroid cancer after surgery,

Biomedical Sciences and Clinical Medicine 2022,61(2):96-104.
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not only in this study but also in previous stud-
ies from around the world (9,12,13,23,26-28).
Fatigue is a common symptom in all types of
cancer, and is associated with chemotherapy,
radiation therapy and the treatment of primary
disease processes (29). The same is true for
patients after thyroid cancer surgery. Post-
operative TSH suppression therapy in patients
with thyroid cancer can lead to subclinical
hyperthyroidism, resulting in high levels of
fatigue (28). This could be a reason why the
vast majority of studies on HRQOL in patients
with thyroid cancer after surgery found high
levels of fatigue.

Thyroid hormone dysfunction can not only
cause fatigue but can also cause other symp-
toms such as irritability, insomnia and pain
(9,17). Although all patients in this study re-
ceived medication after surgery (Table 1),
levothyroxine given to patients after thyroid
surgery may not totally replicate their normal
physiological hormone condition (8). Patients
may have either hypothyroidism or hyperthy-
roidism during treatments, leading to the fa-
tigue and sleep disturbances experienced by
participants.

Among the disease-specific symptoms, psy-
chological symptoms were the most common
disease-specific symptoms experienced by
participants in this study. These results are
similar to findings from a study by Lan and
colleagues (30), in which psychological symp-
toms were among the top three disease-spe-
cific symptoms experienced by thyroid cancer
patients after surgery. Psychological symp-
toms included palpitations, tiredness, feeling
restless or agitated and feeling anxious. Psy-
chological symptoms experienced among thy-
roid cancer patients after surgery may arise
from the treatment of thyroid cancer after a
thyroidectomy. The TSH suppression therapy
that the participants in this study received was
an important treatment for avoiding recurring
cancer among thyroid cancer patients (5), but
it may cause palpitations, tiredness, irritability
burden of the patients. TSH suppression medi-
cation can lead to hyperthyroidism, causing
fatigue (31). Fatigue has been found to be asso-
ciated with emotional aspects in patients with
thyroid cancer receiving long-term treatment
(26,28).

Biomedical Sciences and Clinical Medicine 2022;61(2):96-104.

In addition, psychological symptoms in
thyroid cancer patients after an operation may
be a result of anxiety and discomfort related
to concerns about the recurrence of their can-
cer (12,32). A previous study confirmed the ex-
istance of constant fear of recurrence among
patients after thyroid cancer surgery (13). Al-
though in Chinese culture people are reluc-
tant to express their psychological problems to
others, psychological symptoms can often be
assessed by questionnaires or other research
methods, which may lead to the prominent
finding of psychological symptoms in this study.

The results from our study showed a dif-
ference in some symptoms between genders
(Tables 2 and 3). We also noted that females
tended to report more psychological symptoms
and seemed to have lower emotional function
than males. The difference in HRQOL and dis-
ease-specific symptoms between genders may
perhaps be due to different sex-dependent
reactions to the cancer and different sex-de-
pendent coping strategies (33). The higher
problem with scar in females than in males
may be a result of female concerns regarding
body image (30). With respect to limitations of
our cross-sectional study, we noted that pa-
tients receiving treatment for more than 1 year
seemed to experience fewer symptoms than
those receiving treatment for 1 year or less.
A possible reason for the decrease in symp-
toms over time could be accommodation to the
treatment and the illness by the thyroid cancer
patients. However, changes in symptoms over
time warrants further investigation in longti-
tudinal studies.

In terms of the relationship between dis-
ease-specific symptoms and HRQOL, the overall
results showed that each dimension of disease-
specific symptoms was negatively correlated
with the 5 functional dimensions and the global
health dimension of HRQOL. This suggests that
the more disease-specific symptoms patients
experienced after thyroid cancer surgery, the
lower their HRQOL levels. There has been only
one study published which investigated the re-
lationship between disease-specific symptoms
and HRQOL in patients after thyroid cancer
surgery (8). The results from this current study
are similar to that study.
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The results showed a significant negative
correlation between neuromuscular symptoms
and all dimensions of HRQOL and global health
(Table 4). These results indicate that the more
neuromuscular disease-specific symptoms a
patient experienced, the lower their HRQOL.
As mentioned in the literature review, prob-
lems caused by neuromuscular symptoms may
be due to parathyroid injury (11). This includes
the possibility that the patient may develop
muscle cramping, twitching and spasms. Al-
though most of these symptoms are temporary
and some patients may recover quickly, the
condition can take at least a year to fully re-
solve (34).

Voice specific-symptoms had the strongest
negative correlation with role function (r=-
.322, p < 0.010) and social function (r=-.307, p
< 0.010) (Table 4). This could be due to hoarse-
ness and inability to speak due to voice prob-
lems directly affecting the role and social func-
tioning of the patient.

There was a significant negative correla-
tion between concentration symptoms and
cognitive function (r =-. 569, p < 0.010), social
function (r = -.483, p < 0.010), and emotional
function (r =-.460, p < 0.010) (Table 4). Reduced
concentration in patients may lead to incom-
plete or faulty cognitive function (35). Concen-
tration problems could also cause both diffi-
culty in thinking and attention problems, which
may affect family life and social activities as
well as aggravate the patient’s nervousness and
anxiety (36). Concentration problems could
stem from TSH suppression therapy following
thyroid cancer surgery which the patient has to
undergo for a long period of time and possibly
for life (25).

Additionally, throat and mouth symptoms
showed a significant negative correlation with
physical function (r=-. 360, p < 0.010) and role
function (r=-. 301, p < 0.010) (Table 4). Disease-
specific symptoms such as dry mouth, difficul -
ty swallowing and a foreign body sensation in
the throat limited the ability to engage in some
physical activities, as well as interfering with
work, daily activities and leisure hobbies.

Finally, psychological symptoms had the
highest correlation with HRQOL (Table 4). The
more psychological symptoms, the worse the
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physical, role, emotional, cognitive and social
functions. There was also a significant negative
correlation between psychological symptoms
and global health. Many studies have reported
on psychological problems of patients after
thyroid cancer surgery (12,23,37-40), the same
as patients after thyroid cancer surgery in this
study. Since psychological symptoms are cor-
related with HRQOL, support for patients with
postoperative psychological problems is an es-
sential part of postoperative follow-up.

CONCLUSION

This study revealed the existence of HRQOL
and disease-specific symptoms experienced by
thyroid cancer patients after surgery. There are
negative relationships between disease-specific
symptoms and HRQOL. Health care providers
caring for thyroid cancer patients, especially
those in China, could use these findings as a
basis for working to further enhance the quality
of care of thyroid cancer patients after surgery.
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