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Abstract
Objectives  To investigate the psychological health status and explore the impact of different factors among thyroid cancer 
patients during the peak period of the COVID-19 epidemic in China.
Methods  With thyroid cancer patients who had attended Peking Union Medical College Hospital included, we collected 
their demographic and clinical characteristics, COVID-19-related factors, and outcomes of 4 psychological scales (Insomnia 
Severity Index [ISI], Generalized Anxiety Disorder Questionnaire [GAD-7], Patient Health Questionnaire [PHQ-9], and 
Impact of Events Scale-Revised [IES-R]) through an online questionnaire and used multiple linear regression to find inde-
pendent risk factors for each psychological symptom.
Results  A total of 219 patients were included. Insomnia, anxiety, depression, and clinically relevant post-traumatic stress 
symptoms (PTSS) were reported by 69 (31.5%), 87 (39.7%), 74 (33.8%), and 44 (20.1%) patients, respectively. Based on 
multiple linear regression, being single/divorced/widowed, having a lower level of education, receiving resources of science 
lectures during the epidemic, and experiencing disruption of routine treatment or follow-up were associated with poorer 
psychological health among patients with thyroid cancer.
Conclusions  High rates of psychological symptoms and potential risk factors were found in thyroid cancer patients during the 
peak period of COVID-19 in China. Based on these findings, the psychological status of these patients should be a focus, and 
the psychological support systems need to be strengthened for the prevention of psychological crises during the epidemic.
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Introduction

Since the identification of COVID-19 in Wuhan, Hubei 
Province, in December 2019, COVID-19 has rapidly become 
a large-scale outbreak across China and around the world 
[1]. In late January 2020, the Chinese government declared 
that Wuhan would be placed under lockdown measures, 
and people in other provinces outside of Hubei were also 
asked to wear masks and minimize face-to-face interaction. 
At the same time, with the explosive growth of the number 

of diagnosed COVID-19 cases, the levels of stress, anxiety, 
and depression increased significantly in the normal Chi-
nese population [2, 3]. As a more vulnerable group due to 
their tumor burden and poorer general condition [4], cancer 
patients face a higher risk of COVID-19 infection and psy-
chological problems than the general population [5–9].

During the COVID-19 pandemic, the psychological 
health status of patients with a variety of cancer types, 
such as breast, colorectal, and lymphoma, has been stud-
ied [10–12]. As a relatively mild type of cancer, thyroid 
cancer usually has a good prognosis. However, previous 
psychosocial studies have shown that patients with thyroid 
cancer have substantial unmet psychosocial support needs 
[13–15]. In a large-scale cross-sectional assessment among 
thyroid cancer survivors, thyroid cancer diagnosis was found 
to result in a decreased quality of life [16], and Buchmann 
et al. also reported that the diagnosis of thyroid cancer itself 
would carry a psychological impact on patient’s distress 14. 
Patients with thyroid cancer have been reported to have a 
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similar or greater psychological burden than patients with 
other types of cancer [14, 17]. Studies have shown that 
thyroid cancer was a common diagnosis among patients 
admitted to the hospital during the COVID-19 outbreak [4, 
14, 18], while the number of fine-needle aspiration (FNA) 
and radioactive iodine treatments greatly reduced [19, 20] 
and the diagnosis and treatment of patients were severely 
affected. Since the outbreak of COVID-19, there have been 
several studies of psychological health status in the general 
population [3, 21], as well as in specific populations such as 
medical students, health care workers, and cancer patients 
[22–27], while no studies have been conducted specifically 
on the psychological status of patients with thyroid cancer 
during the COVID-19 period, which deserves attention.

Given this knowledge gap, our study aims to describe the 
psychological health status of patients with thyroid cancer 
during the peak period of COVID-19 in China, to explore 
the impact of different factors on psychological health, 
and to emphasize the significance of early detection and 
intervention.

Materials and methods

Participants

This is a cross-sectional study. Approval was obtained from 
the Institutional Ethics Committee of Peking Union Medical 
College Hospital. An online anonymous questionnaire was 
administered to outpatients who were diagnosed with differ-
entiated thyroid cancer via postoperative pathology reports 
at Peking Union Medical College Hospital. Patients who had 
a history of psychological disorders, either self-reported or 
confirmed through their medical records, or who could not 
guarantee the authenticity of the information they provided 
were excluded. Data between 2020.02.04 and 2020.02.18 
were collected, which corresponds to the period with the 
most rapid spread of the epidemic in China according to 
epidemiological data3.

Demographic and clinical characteristics

Participants’ sex, age, employment status, marital status, 
education, annual family income, complications, and history 
of psychological disorder were collected. They were also 
asked to answer questions about whether they understood 
their condition and how they considered the severity of their 
condition. Clinical characteristics such as time since surgery, 
type of surgery, lymph node metastasis, postoperative thy-
roid hormone, or radioactive iodine therapy were obtained 
from the hospital’s medical record system.

COVID‑19‑related factors

Participants were asked about their location during the 
COVID-19 epidemic and whether they and their family 
members were infected or close to infected people. Infor-
mation on if and how their usual treatment and follow-up 
were disrupted by the outbreak was also obtained. Since 
the COVID-19 epidemic was still rapidly progressing and 
we could not predict if and how it would affect patients’ 
routine treatment, we did not focus on patients’ response 
to the interruption in this study.

In addition, participants were asked if they had received 
resources such as science lectures about COVID-19 
through the internet or remote consultations since the 
outbreak.

Psychological status outcomes

Psychological status during the past 2 weeks, i.e., between 
2020.02.04 and 2020.02.18, was assessed by the following 
4 scales.

Symptoms of insomnia were assessed by the Insomnia 
Severity Index (ISI). The ISI is one of the most widely 
used insomnia assessment scales in clinical practice 
and consists of 7 questions, each of which is scored on 
a 5-point scale from 0 to 4 with a total score of 28 [28].

Symptoms of anxiety were assessed by the use of the 
Generalized Anxiety Disorder Questionnaire (GAD-7), a 
7-item, 4-point scale from 0 to 3 with a total score of 21. 
It is one of the most concise and clinically proven ways 
to assess symptoms of generalized anxiety disorder [29].

For the measurement of depression, the Patient Health 
Questionnaire (PHQ-9) was administered to all patients, 
which is a simple, validated 9-item, 4-point scale from 0 to 
3 with a total score of 27, with good reliability and validity 
to assist in the diagnosis of depression and the assessment 
of symptom severity [30].

For the assessment of patients’ symptoms of PTSS, we 
used the Impact of Events Scale-Revised (IES-R). It is a self-
assessment scale commonly used in international research 
on PTSS, which is composed of 22 questions, each of which 
is scored on a 5-point scale from 0 to 4 with a total score of 
88 [31]. Since there needed to be a subject to be a traumatic 
event on the IES-R scale, patients were told to consider the 
COVID-19 epidemic and subsequent restrictive measures 
as a traumatic event in response to the IES-R. Examples of 
items were as follows: “I avoided letting myself get upset 
when I thought about it (COVID-19) or was reminded of it,” 
“I felt as if it (COVID-19) hadn’t happened or wasn’t real,” 
and “I had dreams about it (COVID-19),” and the symptoms 
were identified as COVID-19-related PTSS.
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The total scores of these scales were interpreted as fol-
lows: ISI, normal (0–7), subthreshold (8–14), moderate 
(15–21), and severe (22–28) insomnia; GAD-7, normal 
(0–4), mild (5–9), moderate (10–14), and severe (15–21) 
anxiety; PHQ-9, normal (0–4), mild (5–9), moderate 
(10–14), and severe (15–27) depression; and IES-R, nor-
mal (0–23), mild (24–32), moderate (33–36), and severe 
(37–88) PTSS.

In the present study, the cutoff scores for detecting symp-
toms of insomnia, anxiety, depression, and PTSS were 8, 5, 
5, and 24, respectively [12, 32]. Participants who had scores 
greater than the cutoff threshold were characterized as hav-
ing symptoms of insomnia, anxiety, depression, and PTSS.

In our sample, Cronbach’s alpha coefficients for the four 
psychological scales were 0.941 (insomnia), 0.941 (anxi-
ety), 0.937 (depression), and 0.959 (PTSS), suggesting good 
internal consistency.

Statistical analysis

All statistical analyses were carried out using SPSS version 
26.0. P ≤ 0.05 was considered statistically significant, and 
all tests were 2-tailed. An independent sample t-test was 
performed to analyze the relationship between each inde-
pendent variable and each psychological symptom. Factors 
with univariate P ≤ 0.05 were included in the multivariable 
linear regression analysis, which was used to explore poten-
tial factors influencing psychological status for patients with 
thyroid cancer. VIF < 10 was considered to indicate no col-
linearity of the associated factors.

Results

Demographic and clinical characteristics 
of participants

After excluding 2 patients for whom the validity of the infor-
mation could not be guaranteed and 5 patients with a his-
tory of self-reported psychiatric disorders, a total of 219 
patients who completed the questionnaire were included in 
the study. The majority of the patients were female (76.7%), 
older than 40 years old (53.4%), employed (72.6%), and 
married (84.9%) and had obtained a college degree or higher 
(78.5%), an annual family income of more than RMB 60,000 
(70.8%), and no comorbidities such as hypertension, diabe-
tes, or obesity (77.2%). All patients were from cities out-
side of Wuhan and had no history of exposure to Wuhan or 
infected persons during the peak of the epidemic.

In terms of clinical presentation, 162 of the 219 patients 
(74.0%) had undergone thyroid surgery by total thyroid-
ectomy. Most patients had been operated on within the 
past year (68.5%) and were not found to have lymph node 

metastases (58.4%), and most had undergone postoperative 
thyroid hormone replacement therapy (64.4%), while most 
had not accepted radioactive iodine therapy (75.8%). The 
vast majority of patients reported a complete/basic under-
standing of their condition (94.1%), and most patients 
perceived their condition as not too severe/not severe/not 
clear (58.4%).

Regarding factors related to COVID-19, 125 patients 
(57.1%) reported that their follow-up or treatment was 
affected during the epidemic. A total of 160 patients 
(73.1%) had obtained resources such as science lectures 
about COVID-19 through the internet, and 96 patients 
(43.8%) had received remote consultations since the 
outbreak.

The patients’ demographic and clinical characteristics, 
along with COVID-19-related factors, are presented in 
Table 1.

Psychological health outcomes

According to the questionnaire results, the median ISI scale 
score of the 219 patients was 4 (0–24, IQR 0–9), the median 
GAD-7 scale score was 3 (0–21, IQR 0–7), the median 
PHQ-9 scale score was 2 (0–27, IQR 0–7), and the median 
IES-R scale score was 10 (0–70, IQR 2–22) (Table 2). 
The number of patients with symptoms of insomnia, anxi-
ety, depression, and PTSS was 69 (31.5%), 87 (39.7%), 74 
(33.8%), and 44 (20.1%), respectively.

The independent sample t-test showed that among patients 
with thyroid cancer, lower education level (p = 0.010), 
lower annual family income (p = 0.019), and inadequate 
understanding of the condition (p = 0.020) were associated 
with higher ISI scores. Being single/divorced/widowed 
(p = 0.037), lower education level (p = 0.032), and usual 
follow-up and treatment being disrupted (p = 0.026) were 
associated with higher GAD scores. Inadequate understand-
ing of the condition (p = 0.005) was associated with higher 
PHQ scores. Being single/divorced/widowed (p = 0.033), 
having a lower education level (P = 0.008), having a lower 
annual family income (p = 0.047), and receiving resources of 
science lectures through the internet (p = 0.003) were associ-
ated with higher IES-R scores (Table 3).

Significant independent variables from the independ-
ent sample t-test were included in the multivariable linear 
regression analysis, and among patients with thyroid can-
cer, being single/divorced/widowed was still an independ-
ent factor associated with anxiety (P = 0.035), depression 
(p = 0.034), and PTSS (p = 0.022). Inadequate understand-
ing of the condition was found to be an independent fac-
tor positively related to depression (p = 0.008), and receiv-
ing resources such as science lectures during the epidemic 
remained an independent factor of PTSS (p = 0.003) (Fig. 1).
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Discussion

The present study investigated the psychological status 
among 219 patients with thyroid cancer during the peak 
period of the COVID-19 epidemic, when newly diagnosed 
cases of COVID-19 infection increased most rapidly in 
China, and used common psychological symptoms such 
as insomnia, anxiety, depression, and post-traumatic 
stress symptoms as observations and 4 well-established 
professional psychological scales as instruments. Overall, 
31.5% had symptoms of insomnia, 39.7% had symptoms 
of anxiety, 33.8% had symptoms of depression, and 20.1% 
had symptoms of PTSS. We also explored the influence 
of demographic and clinical characteristics on psycho-
logical health status, and being single/divorced/widowed, 
having a low education level, low annual family income, 
or inadequate understanding of one’s condition, receiv-
ing resources of science lectures during the epidemic, and 
experiencing disruption of routine treatment or follow-up 
were potential factors associated with poorer psychologi-
cal health.

Results of the present study showed a considerable pro-
portion of patients who had symptoms of insomnia, anxi-
ety, depression, and PTSS. As stated in the introduction, 
since the outbreak of COVID-19, there have been several 
publications reporting elevated levels of psychological 
burden among various populations [3, 21–27]. A nation-
wide, large-sample survey conducted by Shi et al. reported 
that the prevalence of insomnia, anxiety, and depression 
among the general population in China during the COVID-
19 outbreak was 29.2%, 31.6%, and 27.9%, respectively 
[32]. Our study showed higher rates of these psychologi-
cal symptoms, which indicates that patients with thyroid 
cancer may be more vulnerable to psychological symptoms 

Table 1   Patients’ demographic and clinical characteristics

Variables N (%)

Sex
Male 51 (23.3)
Female 168 (76.7)
Age
 ≤ 40 102 (46.6)
 > 40 117 (53.4)
Employment status
Employed 159 (72.6)
Not working 60 (27.4)
Marital status
Married 184 (84.9)
Single/divorced/widowed 33 (15.1)
Education level
High school or below 47 (21.5)
Bachelor’s degree or higher 172 (78.5)
Annual family income (RMB)*
 ≤ 60,000 64 (29.2)
 > 60,000 155 (70.8)
Comorbidity
No 169 (77.2)
Yes 50 (22.8)
Time since surgery
 ≤ 1 year 150 (68.5)
 > 1 year 69 (31.5)
Type of surgery
Total thyroidectomy 162 (74.0)
Lobectomy 57 (26.0)
Lymph node metastasis
Yes 91 (41.6)
No 128 (58.4)
Postoperative thyroid hormone therapy
Yes 141 (64.4)
No 78 (35.6)
Postoperative radioactive iodine therapy
Yes 53 (24.2)
No 166 (75.8)
Usual follow-up and treatment disrupted
Yes 94 (42.9)
No 125 (57.1)
Understand their condition
Complete understanding/basic understanding 206 (94.1)
Partial understanding/basically not understanding 13 (5.9)
Self-identification of the severity
Very serious/somewhat serious 91 (41.6)
Not too serious/not serious/unclear 128 (58.4)
Resources of science lectures
Yes 160 (73.1)
No 59 (26.9)
Remote consultations
Yes 96 (43.8)

Table 1   (continued)

Variables N (%)

No 123 (56.2)

* 1 RMB is equivalent to 0.16 USD

Table 2   Level of insomnia, anxiety, depression, and PTSS

ISI GAD-7 PHQ-9 IESR

Mean 5.13 4.11 3.94 13.62
SD 5.47 4.20 4.98 13.18
Min 0 0 0 0
Max 24 21 27 70
Median 3 3 2 11
IQR 0–9 1–7 0–7 2–22
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Table 3   The associations between psychological health outcomes and variables

Variables ISI GAD PHQ IESR

Sex
Male 5.45 (5.92) 3.65 (3.46) 3.69 (4.55) 11.80 (12.44)
Female 5.03 (5.34) 4.26 (4.40) 4.02 (5.11) 14.17 (13.38)
Age
 ≤ 40 4.64 (5.44) 3.74 (4.05) 4.20 (5.08) 12.10 (12.00)
 > 40 5.56 (5.48) 4.44 (4.31) 3.72 (4.90) 14.95 (14.05)
Employment status
Employed 4.72 (5.36) 3.84 (3.74) 3.73 (4.66) 12.88 (12.48)
Not working 6.20 (5.63) 4.85 (5.19) 4.50 (5.75) 15.58 (14.08)
Marital status
Married 4.88 (5.35) 3.87 (3.96)* 3.60 (4.62) 12.82 (13.10)*
Single/divorced/widowed 6.55 (5.97) 5.52 (5.19)* 5.85 (6.42) 18.12 (12.89)*
Education level
High school or below 6.94 (5.16)** 5.47 (4.99)* 4.81 (5.07) 18.11 (14.36)**
Bachelor’s degree or higher 4.63 (5.46)** 3.74 (3.89)* 3.70 (4.94) 12.40 (12.60)**
Annual family income (RMB)
 ≤ 60,000 6.47 (5.97)* 4.98 (5.27) 5.06 (6.28) 16.38 (15.00)*
 > 60,000 4.57 (5.16)* 3.75 (3.62) 3.48 (4.27) 12.48 (12.22)*
Comorbidity
No 5.12 (5.42) 4.25 (4.42) 3.89 (5.10) 13.04 (13.08)
Yes 5.14 (5.69) 3.66 (3.33) 4.10 (4.58) 15.58 (13.47)
Time since surgery
 ≤ 1 year 5.08 (5.73) 4.19 (4.33) 4.03 (5.17) 13.76 (13.31)
 > 1 year 5.23 (4.88) 3.94 (3.90) 3.75 (4.56) 13.32 (12.98)
Type of surgery
Total thyroidectomy 5.12 (5.42) 3.99 (4.10) 3.71 (4.80) 13.67 (12.88)
Lobectomy 5.14 (5.65) 4.47 (4.47) 4.60 (5.45) 13.47 (14.12)
Lymph node metastasis
Yes 5.23 (5.80) 4.21 (4.63) 3.93 (5.41) 14.53 (14.58)
No 5.05 (5.24) 4.05 (3.88) 3.95 (4.67) 12.98 (12.10)
Postoperative thyroid hormone therapy
Yes 4.99 (5.28) 3.87 (3.66) 3.77 (4.37) 13.32 (12.53)
No 5.37 (5.81) 4.56 (5.02) 4.24 (5.94) 14.17 (14.34)
Postoperative radioactive iodine therapy
Yes 5.40 (5.68) 4.64 (5.16) 4.28 (5.76) 15.64 (14.68)
No 5.04 (5.41) 3.95 (3.84) 3.83 (4.72) 12.98 (12.64)
Usual follow-up and treatment disrupted
Yes 5.80 (5.91) 4.84 (4.34)* 4.18 (4.80) 15.54 (13.97)
No 4.62 (5.07) 3.57 (4.01)* 3.76 (5.12) 12.18 (12.41)
Understand their condition
Complete understanding/basic understanding 4.91 (5.31)* 4.01 (4.19) 3.70 (4.81)** 13.23 (12.91)
Partial understanding/basically not understanding 8.54 (6.91)* 5.69 (4.15) 7.69 (6.20)** 19.85 (16.18)
Self-identification of the severity
Very serious/somewhat serious 5.40 (5.60) 4.38 (4.60) 4.14 (5.43) 13.91 (13.52)
Not too serious/not serious/unclear 4.94 (5.39) 3.92 (3.90) 3.80 (4.65) 13.41 (12.98)
Resources of science lectures
Yes 5.20 (5.42) 4.36 (4.21) 3.84 (4.80) 15.20 (13.50)**
No 4.93 (5.61) 3.44 (4.12) 4.20 (5.48) 9.34 (11.30)**
Remote consultations
Yes 4.96 (5.20) 4.31 (3.87) 4.04 (4.64) 14.05 (11.96)
No 5.26 (5.69) 3.96 (4.44) 3.86 (5.25) 13.28 (14.10)

The bold entries indicate variables with p value less than 0.05
* p < 0.05
** p < 0.01 
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during the epidemic. Data from a survey with 6213 cancer 
patients revealed that during the COVID-19 crisis, cancer 
patients tended to develop higher levels of psychological 
health symptoms such as anxiety, depression, and PTSD 
than either the general Chinese populations or the levels 
found in previous studies of Chinese cancer patients [33]. 
For patients with thyroid cancer, there were no studies 
relevant to psychological health during the COVID-19 
epidemic, and a few pre-COVID-19 publications have 
suggested that anxiety and distress are common in thyroid 
cancer survivors [14–16]. Findings of our study indicated 
that COVID-19 is related to a higher psychological burden.

Multifactorial analysis revealed that inadequate under-
standing of the condition was an independent factor related 
to depression, which is consistent with previous findings that 
thyroid cancer patients received the least amount of infor-
mation support about the cancer [34]. In contrast, another 
survey among Chinese medical students during COVID-19 
demonstrated that medical students had fewer psychologi-
cal problems even when compared to the normal population 
with more tools to learn about the disease and a more com-
prehensive understanding of it [26]. This may be a possible 
explanation of the psychological symptoms among thyroid 
cancer patients, as a lack of knowledge about the disease 
increases the fear of progression and recurrence [35]. How-
ever, contrary to expectations, patients’ inadequate under-
standing of their condition was not significantly related to 
anxiety. This inconsistency may be explained by the fact that 
insufficient knowledge of the disease and lack of awareness 
of the trends in the COVID-19 epidemic kept these patients 
from considering the potential impact of the COVID-19 epi-
demic on their disease but rather manifested more as depres-
sion due to fear of recurrence of the disease.

We found that being single/divorced/widowed was an 
independent factor of depression and PTSS in addition to 

Fig. 1   Multivariable linear regression analysis of factors affecting the psychological status

insomnia, which has not been reported in previous studies. 
During the COVID-19 period, the population experienced 
social isolation, and thus, married people may receive more 
companionship and emotional support from their mates, 
which corresponds to a better psychological health status. 
Marital status has been shown to be associated with higher 
HRQoL scores in a previous study [36], since being mar-
ried also means living with someone to some extent, which 
is an effective protective factor against anxiety under social 
isolation [26]. Receiving resources of science lectures about 
COVID-19 from the internet during an epidemic is an inde-
pendent factor of PTSS, consistent with previous findings 
that when social media is overloaded with information, 
people are inundated with a wide variety of news about the 
epidemic, both true and false, which exacerbates anxiety and 
fear and increases the risk of posttraumatic stress disorder 
(PTSD) symptoms [33, 37]. Therefore, to improve the psy-
chological status of thyroid cancer patients during COVID-
19, more information support and emotional support should 
be provided, and in terms of information support, a threshold 
should be set to filter inaccurate news and provide the public 
with real and powerful information about COVID-19.

Previous studies have shown that the diagnosis and 
treatment of thyroid cancer can lead to decreased quality 
of life and that being female, younger age at diagnosis, 
and lower education are highly predictive of health-related 
quality of life (HRQoL) decline [16], and thyroid hormone 
replacement therapy is associated with lower HRQoL 
scores in patients with differentiated thyroid cancer (DTC) 
[38]. It has also been reported that unilateral lobectomy 
has less impact on HRQoL, including anxiety, depression, 
and mood problems, than total thyroidectomy in patients 
with DTC because unilateral lobectomy of smaller nod-
ules is usually associated with fewer side effects [21]. 
This study included surgery-related independent variables, 
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including time since surgery, type of surgery, presence 
of lymph node metastases, and postoperative therapy, but 
after analysis, they all proved not to be independent influ-
ences of psychological status, which is interesting and 
unanticipated. It is difficult to explain this result, but it 
might be related to the specific time setting, where feel-
ings of anxiety and depression encompassed a variety of 
populations during the rapid progression of the COVID-
19 epidemic, making variables such as type of surgery, 
lymph node metastasis status, and type of postoperative 
treatment, which would have an impact on psychological 
status in normal times, less influential. At the same time, 
however, disruption of routine treatment or follow-up was 
associated with higher levels of anxiety, which indicates 
that it was not their surgical history and treatment that was 
relevant to the psychological status of patients with thyroid 
cancer during the COVID-19 epidemic but rather whether 
their routine follow-up or treatment was affected by isola-
tion. Therefore, to avoid psychological problems and to 
ensure the normal functioning of the treatment order as 
much as possible, patients who cannot go to the hospi-
tal for follow-up and treatment can be treated online. The 
Department of Nuclear Medicine of Peking Union Medical 
College Hospital, together with the Chinese Society of 
Nuclear Medicine (CSNM), made adjustments to radioac-
tive iodine treatment for thyroid cancer during COVID-19, 
including hospital-based prevention and control measures, 
as well as online medical consultations [20].

Based on the analysis of the results of the four psycho-
logical health indicators, we found that a high proportion of 
thyroid cancer patients had psychological symptoms during 
the peak period of COVID-19 epidemic when the curve of 
diagnosed infection was at its steepest zone. We found inde-
pendent factors relevant to insomnia, anxiety, depression, 
and PTSS, so patients at higher risk for psychological prob-
lems could be identified earlier and more accurately in the 
future. Screening for psychological health status and identi-
fying thyroid cancer patients with higher levels of psycho-
logical health problems is necessary for the prevention and 
control of the COVID-19 outbreak. Patient education about 
their diseases needs to be strengthened, and media informa-
tion also needs to be filtered for true and accurate news. 
In addition to public health interventions already in place 
[39], psychological interventions should also be included 
in the response to the epidemic. There is a need to provide 
psychological counseling services to support normal peo-
ple and patients cope with stress and anxiety. Since most 
participants of our study were from areas near Beijing, far 
from Wuhan, the epicenter of COVID-19, compared to the 
Wuhan population, the non-Wuhan population in our study 
represents a more general population, which is more useful 

for drawing generalizable conclusions and for specifying 
subsequent patient management plans.

There are several limitations to this study that should be 
mentioned. First, the cross-sectional design meant that we 
were unable to determine causality between the independent 
and dependent variables, and thus, a longitudinal cohort study 
may be needed to further investigate psychological health 
issues in patients with thyroid cancer. Second, there was a lack 
of specific comparative data to draw direct conclusions. Addi-
tionally, the methodology of soliciting questionnaire responses 
online excluded patients who did not participate in social 
media. In addition, since this was a single-institution study 
and most patients have a higher education level and higher 
annual family income, a larger sample size may be needed to 
improve representativeness and to generalize to other popula-
tions. Finally, psychological symptoms were assessed through 
self-report questionnaires. We recommend clinical interviews 
performed by psychiatrists to evaluate the impact of other psy-
chological and personality aspects on psychological symptoms 
in future studies.

Nevertheless, to our knowledge, this study is the first to 
describe the psychological status and explore the influence 
of different factors on the occurrence of psychological health 
problems in patients with thyroid cancer during COVID-19, 
filling a knowledge gap in this area and providing reliable rec-
ommendations to meet the psychological needs of patients and 
maintain their mental health.
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