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Abstract

Background: To investigate anxiety and depression in
patients with papillary thyroid carcinoma (PTC) and anal-
yse their associations with psychological resilience and so-
cial support.

Methods: A total of 122 patients with PTC who re-
ceived surgical treatment at our hospital between January
2022 and June 2023 were included. Clinical data of pa-
tients were collected. Psychological resilience, social sup-
port, and symptoms of anxiety and depression were evalu-
ated using Connor—Davidson Resilience Scale (CD-RISC),
Social Support Rating Scale (SSRS) and Hospital Anxiety
and Depression Scale (HADS) at 1-month after surgery.
Pearson correlation analysis was used to analyse the cor-
relation among these indicators. And the influencing fac-
tors of postoperative anxiety and depression were analysed
using multiple linear regression method.

Results: All questionnaires were effectively collected.
The total scores of CD-RISC, SSRS, and HADS were 80.00
+ 7.41, 53.17 £ 6.88, and 23.21 £ 5.22 points, respec-
tively. Pearson correlation analysis showed that anxiety
scores in the HADS were negatively correlated with CD-
RISC score and SSRS score, with coefficients of —0.496 and
—0.584, respectively (p < 0.05). And depression scores in
the HADS were also negatively correlated with CD-RISC
score and SSRS score, with coefficients of —0.496 and —
0.482, respectively (p < 0.05). Multiple linear regression
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analysis showed that only CD-RISC and SSRS scores were
independent predictors of postoperative anxiety and depres-
sion (p < 0.05).

Conclusions: The levels of anxiety and depression
were elevated in PTC patients after surgery. Both psycho-
logical resilience and social support were influencing fac-
tors for anxiety and depression in PTC patients.
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Introduction

The incidence of thyroid cancer has been on the rise
over the past few decades, with papillary thyroid carcinoma
(PTC) being the most common pathological type [1]. Cur-
rently, surgical intervention is the primary treatment for
PTC, and adjuvant therapies such as endocrine therapy and
radiotherapy, are administered postoperatively. The prog-
nosis is generally favourable, but a small number of patients
may experience recurrence or even death [2].

The increased psychological burden caused by surgi-
cal procedures and adjuvant treatments have substantially
elevated the physical and mental stress on patients. A study
indicated that PTC patients exhibit higher anxiety scores
while awaiting pathological results [3]. Depression and
anxiety are the most common adverse emotional symp-
toms in patients after PTC surgery. Previous studies have
shown that PTC patients typically exhibit higher levels of
anxiety and depression compared with healthy populations
[4,5]. Psychological resilience refers to the adaptive pro-
cess of quickly recovering and maintaining mental health
when facing heavy stress [6]. A study has shown that psy-
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chological resilience is negatively correlated with postoper-
ative anxiety and depression in thyroid cancer patients [7],
indicating that psychological resilience is an important fac-
tor affecting the mental health of thyroid cancer patients.
Additionally, research indicates that insufficient social sup-
port can exacerbate feelings of loneliness [8,9], while both
inadequate social support and loneliness increase the risk of
postoperative depression and anxiety [10].

However, studies on the correlation between the anxi-
ety and depression status of PTC patients and the aforemen-
tioned factors are limited. Therefore, this study aimed to in-
vestigate the status of anxiety and depression in postopera-
tive patients with PTC using questionnaires, and to analyse
their associations with psychological resilience and social
support.

Materials and Methods
Study Subjects

A total of 122 patients with PTC who underwent sur-
gical treatment at our hospital between January 2022 and
June 2023 were enrolled using a continuous recruitment
method. Inclusion criteria: (1) postoperative pathological
results confirmation of PTC [11]; (2) having undergone thy-
roid lobectomy or total thyroidectomy; (3) at least 1 month
since discharge (the mean time from surgery to assessment
was 45.2 + 10.3 days, ranging from 32 to 68 days); and (4)
provision of informed consent by patients and their family
members. Exclusion criteria: (1) presence of other severe
primary diseases or malignant tumours; (2) incomplete clin-
ical data; and (3) coexisting mental disorders or cognitive
impairment, making it difficult to understand the study con-
tent and cooperate with the questionnaire survey.

This study was approved by the Medical Ethics Com-
mittee of Hefei First People’s Hospital (PJ-2021-L068).
This study was conducted in full accordance with the ethical
principles of the Declaration of Helsinki and its subsequent
amendments [12].

Study Methods

Clinical data of patients during hospitalisation were
collected, including medical payment, comorbid chronic
diseases, 131 therapy, surgical approach, and lymph node
dissection. Data were collected via face-to-face question-
naire surveys.

At the one-month postoperative follow-up visits,

trained researchers provided patients and their family mem-
bers with detailed explanations regarding the study objec-
tives, questionnaire instructions, and confidentiality prin-
ciples. Following the acquisition of written informed con-
sent, questionnaires were distributed and completed on-site.
During completion, researchers remained present to offer
one-on-one guidance and standardised responses to patient
inquiries, while strictly avoiding leading instructions, en-
suring that patients fully understood each item and com-
plete the questionnaire independently. Upon completion,
researchers immediately collected the questionnaires and
conducted on-site reviews to verify completeness (check-
ing for missing or incorrectly filled items). For items con-
taining logical inconsistencies or non-standard entries, re-
searchers promptly verified and corrected them with the pa-
tients to ensure validity.

After collection, data were entered into an Excel
database using a double-entered method by two indepen-
dent researchers. Cross-validation was performed upon
completion of the entry, and any discrepancies identified
were traced back to the original source for correction,
thereby guaranteeing data accuracy.

The questionnaires included baseline demographic
data (age, gender, educational level, marital status, num-
ber of children, employment status, and income level), the
Connor—Davidson Resilience Scale (CD-RISC) [13], the
Social Support Rating Scale (SSRS) [14], and the Hospi-
tal Anxiety and Depression Scale (HADS) [15].

(1) CD-RISC: This scale consists of 25 items across
three dimensions (tenacity, strength, and optimism). Each
item is scored on a 5-point Likert scale (0—4 points). The to-
tal scores for the three dimensions are 52, 32, and 16 points,
respectively, with an overall score of 100 points. Higher
scores indicate better psychological resilience (Cronbach’s
a=0.89) [13].

(2) SSRS: This scale includes 10 items across three
dimensions (objective support, subjective support, and sup-
port utilisation). The total scores for the three dimensions
are 32, 22, and 12 points, respectively. The overall scale
score is weighted by the scores of the three dimensions,
ranging from 12 to 66 points [16]. Higher scores indicate
higher levels of social support (Cronbach’s « for each item:
0.89-0.94) [14].

(3) HADS: The HADS consists of two subscales (anx-
iety and depression) with a total of 14 items. Each item is
scored on a 4-point scale (0—3). Each subscale has a total
score of 21 points, resulting in an overall total of 42 points.
Higher scores indicate more severe symptoms of anxiety
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and depression (Cronbach’s a = 0.85). Scores of 0-7 in-
dicate mild anxiety or depression, 8-14 indicate moderate
anxiety or depression, and 15-21 indicate severe anxiety
or depression, which was adopted to maintain consistency
with the referenced study [17].

Statistical Methods

Data entry and calculation were performed using Ex-
cel (Microsoft Corp., Redmond, WA, USA) software, and
statistical analysis was conducted with SPSS 24.0 soft-
ware (IBM Corp., Armonk, NY, USA). The normality of
continuous variables was assessed using the Kolmogorov-
Smirnov test. A p-value > 0.05 indicated a normal dis-
tribution. Normally distributed data were presented as
mean + standard deviation (SD) and compared using the
independent-sample #-test or one-way Analysis of Variance
(ANOVA). Non-normally distributed data were expressed
as median (interquartile range, IQR). Categorical data were
presented as number (percentage) and compared using the
chi-square test. Pearson correlation analysis was applied
to analyse the correlations between HADS, CD-RISC, and
SSRS scores. Multiple linear regression analysis was used
to identify the influencing factors of anxiety and depression
in PTC patients after surgery. A two-tailed p value < 0.05
was considered statistically significant.

Results
Baseline Demographic Data of PTC Patients

All questionnaires were effectively collected. The ma-
jority of participants were aged 40—59 years (46.7%), were
predominantly female (82.8%), and were mostly married
(77.1%) with children (66.4%). Most participants were
covered by health insurance (86.9%), and the majority did
not undergo lymph node dissection (62.3%). Other base-
line characteristics were relatively well-balanced across the
groups (Table 1).

CD-RISC Scores of PTC Patients After Surgery
The total CD-RISC score of 122 PTC patients after

surgery was 80.00 + 7.41 points. The scores of each di-
mension are shown in Table 2.

SSRS Scores of PTC Patients After Surgery

The total SSRS score of 122 PTC patients after surgery
was 53.17 + 6.88 points. The scores of each dimension are

Table 1. Baseline demographic data and clinical
characteristics of PTC patients.

Variables n (%)
Age (years)

<40 40 (32.8)

40-59 57 (46.7)

>60 25(20.5)
Gender

Male 21(17.2)

Female 101 (82.8)
Educational level

Junior high school or below 33 (27.1)

High school or junior college 47 (38.5)

Bachelor’s degree or above 42 (34.4)
Marital status

Married 94 (77.1)

Unmarried 28 (22.9)
Number of children

With children 81 (66.4)

Without children 41 (33.6)
Monthly income (RMB)

<3000 29 (23.8)

3000-5000 55(45.1)

>5000 38 (31.1)
Employment status

Employed 61 (50.0)

Retired 46 (37.7)

Unemployed 15(12.3)
Payment method

Self-paid 16 (13.1)

Insurance 106 (86.9)
Comorbid chronic diseases

Yes 51 (41.8)

No 71 (58.2)
1317 therapy

Yes 64 (52.5)

No 58 (47.5)
Surgical approach

Thyroid Lobectomy 50 (41.0)

Total Thyroidectomy 72 (59.0)
Lymph node dissection

Yes 46 (37.7)

No 76 (62.3)

PTC, papillary thyroid carcinoma. At the time of data collection
(January 2022 to June 2023), the average exchange rate was ap-
proximately 1 USD = 6.85 RMB (range: 6.70-6.95). Thus, the
monthly income brackets of <3,000 RMB, 3,000-5,000 RMB, and
>5,000 RMB correspond approximately to <440 USD, 440-730
USD, and >730 USD, respectively.

shown in Table 3.
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Table 2. CD-RISC score of PTC patients after surgery (T + s,

points).
Dimension n Score
Tenacity 122 43.14 +5.38
Strength 122 25.02 £4.10
Optimism 122 11.80 + 3.07
Total score 122 80.00 £ 7.41

CD-RISC, Connor-Davidson Resilience
Scale; PTC, papillary thyroid carcinoma.

Table 3. SSRS scores of PTC patients after surgery (T £ s,

points).
Dimension n Score
Objective support 122 1744 +2.284
Subjective support 122 26.16 £ 4.05
Support utilisation 122 9.13 +2.09
Total score 122 53.17 +6.88

SSRS, Social Support Rating Scale; PTC,

papillary thyroid carcinoma.

HADS Scores of PTC Patients After Surgery

The total HADS score of 122 PTC patients after
surgery was 23.21 £ 5.22 points. The scores of each di-
mension and the levels of anxiety and depression are shown
in Table 4.

Table 4. HADS scores of PTC patients after surgery.

Category n Score/Percentage
HADS scores (Z = s, points)
Anxiety 122 11.63 £ 3.07
Depression 122 11.53 £3.21
Total score 122 2321 £5.22
Anxiety level (%)
Mild anxiety 12 9.9
Moderate anxiety 94 77.0
Severe anxiety 16 13.1
Depression level (%)
Mild depression 9 7.4
Moderate depression 94 77.0
Severe depression 19 15.6

HADS, Hospital Anxiety and Depression Scale; PTC, pap-

illary thyroid carcinoma.

Correlation Analysis of Psychological Resilience, Social
Support and Anxiety and Depression in PTC Patients After
Surgery

Pearson correlation analysis showed that anxiety score
was negatively correlated with the CD-RISC score and
SSRS score, with correlation coefficients of —0.496 and —
0.584, respectively (p < 0.05) (Table 5, Fig. 1). The de-
pression score of PTC patients after surgery was negatively
correlated with the CD-RISC score and SSRS score, with
correlation coefficients of —0.496 and —0.482, respectively
(p < 0.05) (Table 5, Fig. 1).

Linear Regression Analysis of the Effects of Psychological
Resilience and Social Support on Anxiety in PTC Patients
After Surgery

Univariate linear regression analysis indicated that pa-
tients with lower monthly income, comorbid chronic dis-
eases, and self-paid treatment had significantly higher anx-
iety scores (p < 0.1) (Table 6). Patients with higher CD-
RISC and SSRS scores had significantly lower anxiety
scores (p < 0.1) (Table 6).

Variables identified in the univariate analysis were en-
tered into a multiple linear regression model, with anxiety
scores as dependent variables. The results showed that only
CD-RISC and SSRS scores were independent predictors for
anxiety in patients with PTC (p < 0.05) (Fig. 2). The model
demonstrated an R2 of 0.299, an adjusted R? 0f 0.207, and
an overall F-statistic of 3.262.

To avoid omitting confounding variables with estab-
lished clinical significance despite non-significance in uni-
variate analysis (e.g., age), we constructed a supplemen-
tary model. This multivariate analysis included age, sex,
monthly income, and the extent of lymph node dissec-
tion. After adjusting for these confounders, both CD-
RISC and SSRS remained independent predictors of anx-
iety (Supplementary Table 1).

Linear Regression Analysis of the Effects of Psychological
Resilience and Social Support on Depression in PTC
Patients After Surgery

Univariate linear regression analysis results indicated
that patients with lower monthly income, comorbid chronic
diseases, 1311 Therapy, and lymph node dissection and ed-
ucation level had significantly higher depression scores (p
< 0.1) (Table 7). Patients with higher CD-RISC and SSRS
scores had significantly lower depression scores (p < 0.1)
(Table 7).
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Table 5. Pearson correlation coefficient of CD-RISC, SSRS and HADS scores.

CD-RISC SSRS Anxiety Depression
Scales
r p r p r p r P
CD-RISC 1.000 0.000 0.550  <0.001 -0.496 <0.001 —0.496 <0.001
SSRS 0.550  <0.001 1.000 0.000 -0.584 <0.001 —0.482 <0.001
Anxiety —0.496 <0.001 -0.584  <0.001 1.000 0.000 0.402 <0.001
Depression  —-0.496  <0.001 —0.482  <0.001 0402  <0.001 1.000 0.000

CD-RISC, Connor-Davidson Resilience Scale; SSRS, Social Support Rating Scale; HADS, Hospital Anxi-

ety and Depression Scale.
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Fig. 1. Correlation coefficient plot of CD-RISC scores, SSRS scores and HADS scores. The size of the circle is positively correlated
with the correlation coefficient. Red indicates a positive correlation, and blue indicates a negative correlation. CD-RISC, Connor-
Davidson Resilience Scale; SSRS, Social Support Rating Scale; HADS, Hospital Anxiety and Depression Scale.

Variables identified in the univariate analysis were en-
tered into a multiple linear regression model, with depres-
sion scores as dependent variables. The results showed that
only CD-RISC and SSRS scores were independent predic-
tors for depression in patients with PTC (p < 0.05) (Fig. 3).
The model demonstrated an R? of 0.367, an adjusted R? of
0.284, and an overall F-statistic of 4.436.

To avoid omitting confounding variables with estab-
lished clinical significance despite non-significance in uni-
variate analysis (e.g., age), we constructed a supplemen-
tary model. This multivariate analysis included age, sex,
monthly income, and the extent of lymph node dissection.

After adjusting for these confounders, both CD-RISC and
SSRS remained independent predictors of depression (see
Supplementary Table 2).

Discussion

Thyroid cancer is the most common tumour of the
endocrine system, with PTC representing the predominant
histological subtype. Epidemiological statistics show that
in 2022, there were 466,100 new cases of thyroid cancer in
China, ranking the third among all malignant tumors, fol-
lowing lung cancer and colorectal cancer [18]. Anxiety is a
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Table 6. Univariate linear regression analysis of anxiety in PTC patients after surgery.

Variables B8 S.E. t P B (95% CI) VIF
Age (years) 1.069
<40 Ref
40-59 -0.09 0.64 -0.15 0.883 —0.09 (-1.34-1.15)
>60 061 079 0.78 0.439 0.61 (-0.93-2.15)
Gender 1.136
Male Ref
Female 093 0.73 1.27 0.205 0.93 (-0.50-2.37)
Educational level 1.138
Junior high school or below Ref
High school or junior college  —0.56  0.65 —0.85 0.397 —0.56 (-1.84-0.73)
Bachelor’s degree or above -0.66 072 -0.92 0.359 —0.66 (-2.07-0.74)
Marital status 1.052
Married Ref
Unmarried -0.36 0.66 -0.54 0.593 —0.36 (-1.65-0.94)
Number of children 1.099
With children Ref
Without children 034 059 0.57 0.571 0.34 (—0.82-1.49)
Monthly income (RMB) 1.131
<3000 Ref
3000-5000 -0.71 0.70 -1.01 0.315 —0.71 (-2.08-0.67)
>5000 -127 075 -1.68 0.096 —-1.27 (-2.74-0.21)
Employment status 1.129
Employed Ref
Retired 0.09 0.60 0.15 0.883 0.09 (-1.09-1.27)
Unemployed -0.61 0.89 —0.68 0.498 —0.61 (-2.35-1.14)
Payment method 1.187
Self-paid Ref
Insurance -1.72 081 -2.12 0.036 -1.72 (-3.31--0.13)
Comorbid chronic diseases 1.163
Yes Ref
No -0.97 056 -1.74 0.085 —0.97 (-2.07-0.12)
1317 therapy 1.251
Yes Ref
No -045 056 0.8 0.424 —0.45 (—1.54-0.65)
Surgical approach 1.157
Thyroid Lobectomy Ref
Total Thyroidectomy 046 057 081 0.419 0.46 (—0.65-1.57)
Lymph node dissection 1.150
Yes Ref
No -0.70 057 -1.22 0.226 —0.70 (-1.82-0.43)
CD-RISC (scores) -021 0.03 -627 <0.001 -0.21(-0.27--0.14) 1.585
SSRS (scores) -026 0.03 -7.89 <0.001 -0.26(-0.33—-0.20) 1.683

CD-RISC, Connor-Davidson Resilience Scale; CI, confidence interval; SSRS, Social Support Rating Scale;

PTC, papillary thyroid carcinoma; S.E., standard error; VIF, Variance Inflation Factor. At the time of data

collection (January 2022 to June 2023), the average exchange rate was approximately 1 USD = 6.85 RMB
(range: 6.70-6.95). Thus, the monthly income brackets of <3,000 RMB, 3,000-5,000 RMB, and >5,000
RMB correspond approximately to <440 USD, 440-730 USD, and >730 USD, respectively. Bold fonts

indicate p < 0.1.
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Variables  f (95%Cl)
Monthly income (RMB)

<3000 0.00 (Reference)
3000-5000 0.01 (-1.15 ~ 1.17)

>5000 -0.06 (-1.30 ~ 1.19)
Self-paid treatment

Yes 0.00 (Reference)
No -0.44 (-1.80 ~ 0.91)
Comorbid Chronic Diseases

Yes 0.00 (Reference)
No 0.24 (-0.71 ~ 1.19)
CD-RISC -0.10 (-0.18 ~ -0.03)
SSRS -0.20 (-0.28 ~ -0.12)

0.985
0.930

< 0.524

SN DU SRS T S

\

0.620
- 0.007
- | <.001

1 T T 1
-1.5 -1 -05 0 05 1

I

B (95%Cl)

Fig. 2. Forest plot of multivariate analysis for postoperative anxiety. CD-RISC, Connor-Davidson Resilience Scale; SSRS, Social

Support Rating Scale; CI, confidence interval.

Variables B (95%CI) P
Educational Level i
Bachelor's degree or above 0.00 (Reference) q
High school or junior college -1.08 (-2.25~0.09) +——— =&+ 0.073
Junior high school or below  -0.15 (-1.41 ~ 1.10) ’ - 0.811
Monthly income (RMB)
<3000 0.00 (Reference) L]
3000-5000 -0.23 (-1.49 ~ 1.02) - = 0.715
>5000 -0.50 (-1.86 ~ 0.87) L 0.479
Comorbid Chronic Diseases
Yes 0.00 (Reference) "
No -0.45 (-1.51 ~ 0.60) - 0.403
"®1| Therapy
Yes 0.00 (Reference) L]
No -0.42 (-1.44 ~ 0.60) - 0.418
Lymph Node Dissection
Yes 0.00 (Reference) L]
No -0.98 (-2.02 ~ 0.07) —a— 0.070
CD-RISC -0.13 (-0.20 ~ -0.05) - 0.002
SSRS -0.11 (-0.20 ~ -0.02) - 0.016

I I I [ T T
2-15-1-050 05 1

B (95%Cl)

Fig. 3. Forest plot of multivariate analysis for postoperative depression. CD-RISC, Connor-Davidson Resilience Scale; CI, confi-

dence interval; SSRS, Social Support Rating Scale.

common mental disorder that not only impairs of physiolog-
ical functioning but also increases the economic burden on
individuals and society [19]. Multiple endocrine diseases
have been shown to be associated with anxiety [20]. Previ-
ous studies have indicated that depression and anxiety are
common among cancer patients, with reported rates of up to
37% [21]. In patients with thyroid cancer, anxiety is a key
factor that seriously impair quality of life [5,22]. Patients
with PTC have a relatively short postoperative hospital stay
and generally favourable prognosis, with a 10-year survival

rate exceeding 95% [23]. However, factors such as tumour
capsule invasion or lymph node metastasis may still lead to
poor prognosis [24]. In the present study, the HADS scale
was used to assess anxiety and depression symptoms. The
mean HADS score of 122 patients with PTC in this study
were 23.21 4 5.22, and the majority of patients (77.0% for
both anxiety and depression) exhibited moderate levels of
symptoms.

Psychological resilience is a key determinant of men-
tal health. Individuals with higher levels of resilience ex-

438 Actas Esp Psiquiatr 2026;54(2):432—442. https://doi.org/10.62641/aep.v54i2.2181 | ISSN:1578-2735
© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Ying Zhang, et al. Effects of Psychological Resilience and Social Support on Anxiety and Depression in Patients With Papillary
Thyroid Carcinoma

Table 7. Univariate linear regression analysis of depression in PTC patients after surgery.

Variables B8 S.E. t P B(95% CI) VIF
Age (years) 1.069
<40 0.00 (Reference)
40-59 -0.19 0.67 -0.28 0.780 -0.19 (-1.49-1.12)
>60 -0.03 0.82 -0.03 0.976 —0.03 (-1.64-1.59)
Gender 1.134
Male 0.00 (Reference)
Female 070 0.77 091 0.364 0.70 (-0.81-2.21)
Educational level 1.138
Junior high school or below 0.00 (Reference)
High school or junior college —1.19  0.68 -1.76 0.081 —1.19 (-2.52-0.14)
Bachelor’s degree or above -0.82 074 -1.11 0.271 —0.82 (-2.28-0.63)
Marital status 1.052
Married 0.00 (Reference)
Unmarried 0.10 0.69 0.14 0.890 0.10 (—-1.26-1.46)
Number of children 1.099
With children 0.00 (Reference)
Without children 023 0.62 0.37 0.715 0.23 (-0.98-1.44)
Monthly income (RMB) 1.131
<3000 0.00 (Reference)
3000-5000 -0.64 073 -0.87 0.383 —0.64 (-2.08-0.80)
>5000 -135 079 -1.71 0.090 —1.35 (-2.89-0.20)
Employment status 1.129
Employed 0.00 (Reference)
Retired 027 0.63 043 0.670 0.27 (-0.97-1.51)
Unemployed 004 093 0.04 0.965 0.04 (-1.78-1.87)
Payment method 1.187
Self-paid 0.00 (Reference)
Insurance -140 085 -l.64 0.104 —1.40 (-3.08-0.27)
Comorbid chronic diseases 1.163
Yes 0.00 (Reference)
No -1.71 057 -3.00 0.003 -1.71 (-2.83--0.60)
31] therapy 1.251
Yes 0.00 (Reference)
No -1.67 056 297 0.004 -1.67 (-2.78--0.57)
Surgical approach 1.157
Thyroid Lobectomy 0.00 (Reference)
Total Thyroidectomy 0.84  0.59 1.42 0.158 0.84 (-0.32-1.99)
Lymph Node Dissection 1.150
Yes 0.00 (Reference)
No -145 059 247 0.015 —1.45 (-2.60--0.30)
CD-RISC (scores) -021 0.03 -625 <0.001 -0.21(-0.28—-0.15) 1.585
SSRS (scores) -022 0.04 -6.03 <0.001 -0.22(-0.30—-0.15) 1.683

CD-RISC, Connor-Davidson Resilience Scale; CI, confidence interval; SSRS, Social Support Rating Scale; PTC, papillary
thyroid carcinoma; S.E, standard error; VIF, Variance Inflation Factor. At the time of data collection (January 2022 to June
2023), the average exchange rate was approximately 1 USD = 6.85 RMB (range: 6.70-6.95). Thus, the monthly income
brackets of <3,000 RMB, 3,000-5,000 RMB, and >5,000 RMB correspond approximately to <440 USD, 440-730 USD,
and >730 USD, respectively. Bold fonts indicate p < 0.1.

hibit greater psychological endurance and adaptability to  silience is conducive to the mental health and postopera-
adversity. Studies have shown that good psychological re- tive rehabilitation of patients with thyroid cancer [25]. In
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the present study, the CD-RISC scale was used to evalu-
ate psychological resilience, yielding a total mean score of
80.00 £ 7.41 points among 122 PTC patients after surgery.
Compared with a recent study, in which the CD-RISC score
of postoperative thyroid cancer patients was 55.15 £ 6.28
points, the level of psychological resilience was higher in
our study [26]. We hypothesise that this favourable re-
silience may be attributed to several factors. First, PTC typ-
ically progresses slowly, and even when lymph node metas-
tases are present, they are often localised and associated
with a favourable prognosis. Additionally, advancements
in minimally invasive surgical techniques have reduced the
risk of postoperative complications in recent years. Fur-
thermore, preoperative and postoperative health education
enables PTC patients to fully understand the disease pro-
gression and prognosis, thereby alleviating psychological
burden and enhancing resilience.

Adequate social support promotes patient recovery
and improves physical and mental health. Previous studies
have indicated that most of the social support for patients
after thyroid surgery comes from the family, mainly from
their spouses [27]. In the present study, the SSRS was used
to assess social support, with a mean total score of 53.17
+ 6.88 points among 122 PTC patients after surgery. In
contrast, Li ez al. [28] reported a significantly lower mean
SSRS score of 38.41 points in thyroid cancer survivors,
which may be attributed to the favourable prognosis and
high survival rate of thyroid cancer, which may lead to rel-
atively limited community and family support.

Multiple linear regression analysis in our study re-
vealed that only CD-RISC and SSRS scores were indepen-
dent predictors of symptoms of the anxiety and depression.
The higher the psychological resilience and social support,
the milder the symptoms of anxiety and depression. Indi-
viduals with lower psychological resilience, due to their in-
sufficient ability to adapt to stressful life events, are more
likely to experience adverse mental health outcomes, in-
cluding depression and anxiety [29]. PTC patients with
strong psychological resilience can adopt a positive atti-
tude toward treatment, effectively adjust themselves and
cope with the disease with positive emotions. This, in turn,
helps to maintain mental and psychological health, reduce
the negative impacts caused by stress, and thus reduce the
risk of anxiety and depression [30]. Our findings align with
previous studies, which have demonstrated that “adapting
to change” is negatively correlated with mental health dis-
orders such as anxiety and depression [31,32]. Existing
studies have shown that numerous approaches may alleviate
anxiety, among which social support has emerged as a key
focus of relevant research [33]. The main effect hypothesis
of social support holds that social support exerts a positive

impact regardless of an individual’s stress level [34]. One
study found that women with lower social support experi-
enced more severe anxiety symptoms than those with stable
family backgrounds. Patients who were married or in stable
partnerships had significantly lower anxiety and depression
scores than those who were divorced or living alone at the
same time point [35]. These findings indicate that low so-
cial support is an independent predictor of increased anxi-
ety and depression. The medial prefrontal cortex—amygdala
pathway may play a key role in this process, as it has been
identified as a core mechanism underlying the reduction of
anxiety and the enhancement of social support by means of
top-down regulation of emotional responses [36].

This study has certain limitations that need to be ac-
knowledged and addressed in future research. First, the
sample size involved in this study was relatively small,
which may compromise the statistical power of the analysis
and limited the generalisability of the findings. Second, the
observation period was relatively short. Short-term follow-
up and observation may fail to capture the long-term dy-
namic changes in anxiety and depression symptoms of PTC
patients. Moreover, due to the lack of comprehensive base-
line data, low incidence of heterogeneity in tumour stag-
ing and postoperative complications, potential factors such
as preoperative psychological status, tumour staging (TNM
staging), and postoperative complications were not directly
included in our study. Future studies with larger sample
sizes and longer follow-up periods are therefore warranted
to provide more robust and comprehensive evidence.

Conclusions

PTC patients exhibited low levels of anxiety and de-
pression. Psychological resilience and social support are in-
dependent predictors of both anxiety and depression symp-
toms. Therefore, it is recommended that PTC patients
strengthen the development of psychological resilience
training (e.g., cognitive behavioural therapy, mindfulness-
based stress reduction) and establish a multi-dimensional
social support network (e.g., encompassing medical sup-
port, family support, and peer mutual assistance) during the
postoperative recovery period.

Availability of Data and Materials

All experimental data included in this study can be ob-
tained by contacting the corresponding author if needed.
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