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Abstract

BACKGROUND

Differentiated thyroid cancer (DTC) often seriously impacts patients’ lives.
Radionuclide Iodine-131 (*'I) is widely used in treating patients with DTC.
However, most patients know little about radionuclide therapy, and the treatment
needs to be performed in a special isolation ward, which can cause anxiety and
depression.

AIM

To explore anxiety and depression status and their influencing factors after 1
treatment in patients with DTC.

METHODS

A questionnaire survey was conducted among postoperative patients with DTC
who received *'I treatment at our hospital from June 2020 to December 2022.
General patient data were collected using a self-administered demographic
characteristics questionnaire. The self-rating depression scale and self-rating
anxiety scale were used to determine whether patients were worried about their
symptoms and the degree of anxiety and depression. The patients were cate-
gorized into anxiety, non-anxiety, depression, and non-depression groups. Single-
variable and multiple-variable analyses were used to determine the risk factors for
anxiety and depression in patients with thyroid cancer after surgery.

RESULTS

A total of 144 patients were included in this study. The baseline mean score of
self-rating anxiety and depression scales were 50.06 £ 16.10 and 50.96 + 16.55,
respectively. Notably, 48.62% (70/144) had anxiety and 47.22% (68/144) of the
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patients had depression. Sex, age, education level, marital status, household income, underlying diseases, and
medication compliance significantly differed among groups (P < 0.05). Furthermore, multivariate logistic
regression analysis showed that education level, per capita monthly household income, and medication
compliance level affected anxiety (P = 0.015, 0.001, and 0.001 respectively. Patient’s sex, marital status, and
underlying diseases affected depression (P = 0.007, 0.001, and 0.009, respectively).

CONCLUSION
Nursing interventions aiming at reducing the risk of anxiety and depression should target unmarried female
patients with low education level, low family income, underlying diseases, and poor adherence to medications.

Key Words: Iodine-131; Thyroid gland; Neoplasms; Anxiety; Depression; Prognosis

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Differentiated thyroid cancer (DTC) seriously impacts the patient’s life and induces more adverse emotions. This
study investigated anxiety and depression in 144 patients with DTC. Sex, education level, family factors, and basic diseases
were the risk factors for anxiety and depression. Better intervention nursing measures can be proposed for clinical practice
by observing and proposing indicators that affect patients’ mood risk factors and by comparing them with previous studies,
thereby reducing the risk of developing anxiety and depression and improving their prognosis.

Citation: Su YR, Yu XP, Huang LQ, Xie L, Zha JS. Factors influencing postoperative anxiety and depression following Iodine-131
treatment in patients with differentiated thyroid cancer: A cross-sectional study. World J Psychiatry 2023; 13(7): 486-494
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INTRODUCTION

Thyroid cancer is a common malignant head and neck tumor, and its incidence has been annually increasing in recent
years[1]. According to the International Agency for Research on Cancer, the worldwide incidence of thyroid cancer is
approximately 6.7/100000, and the number of new cases in China is 190000 in 2022[2]. Among them, differentiated
thyroid cancer (DTC) accounts for approximately 90%. Currently, DTC is treated with a three-step comprehensive
treatment approach consisting of surgery, Iodine-131 (*'I) treatment and thyroid hormone suppression[3], which can
significantly reduce the tumor recurrence rate and improve disease prognosis. However, the complications of tumor
surgery and lack of understanding of **'I treatment, especially the fact that **'I treatment is a type of internal radiotherapy,
may result in patients experiencing anxiety, fear, depression, and other negative emotions[4]. In clinical practice, several
patients with DTC exhibit anxiety or poor mental state before radiotherapy, which leads to poor compliance with
radiotherapy and ultimately affects the clinical treatment effect[5]. Therefore, it is crucial to analyze the anxiety status and
related influencing factors of patients with thyroid cancer after surgery. This analysis can guide the formulation of clinical
preventive nursing strategies and improve patient outcomes. Along those lines, this study aims to explore the anxiety
states and associated risk factors in patients with DTC after ™I treatment.

MATERIALS AND METHODS

Patient characteristics
A questionnaire survey was conducted among postoperative patients with DTC who received '*'I treatment at our
hospital from June 2020 to December 2022.

Inclusion criteria were as follows: Pathological diagnosis of DTC; clinical indications for surgical treatment and
completed surgical treatment; age > 18 years; ability to read and independently complete the questionnaire, the patients
were informed, cooperated well, and had complete clinical pathological data. Comply with medical advice, regular
postoperative review at our hospital.

The exclusion criteria were as follows: Previous or concurrent malignant tumors combined with anxiety; depression;
history of dementia; history of drug abuse; alcoholism; failure of the heart, liver, kidney, and other important organs;
hearing and language dysfunction; and inability to cooperate.

A total of 144 patients met the inclusion standard. The patients were divided into anxiety, non-anxiety, depression, and
non-depression groups based on their reported anxiety or depression status.
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General information collection

General patient data, collected using a self-administered demographic characteristics questionnaire, mainly included age,
sex, cultural background, marital status, family per capita monthly income, presence or absence of underlying diseases,
and medication compliance. At the same time, the anxiety self-rating scales (SAS) and the self-rating depression scale
(SDS) were used to evaluate the anxiety and depression of the patients one month after operation.

Anxiety status assessment

Trained healthcare professionals used SAS to assess anxiety in all patients. The SAS includes 20 items, of which 15 are
scored positively, and 5 are scored negatively. Twenty entries add up to a total score of 20. The integer part of the total
score was multiplied with 1.25 to obtain the standard score. The threshold was set to 50 points based on the Chinese
scoring standard. The degree of anxiety was categorized as mild (50-60 points), moderate (60-80), and severe (80-100).

Depression status assessment

SDS was used to evaluate the depression status of the patients. All patients were evaluated by a professional medical staff
member who had undergone systematic training. The SDS includes 20 items, and each item was evaluated using a 4-point
Likert scale, with a score of 1-4 points. The rough score was obtained by adding the scores of each item (the reverse item
is the reverse score); the coarse fraction was multiplied with 1.25 and the integer part was considered as the standard
score. The threshold of the standard SDS score was 53 points, and the normal score was 53 points. Depression was
classified as mild (53-60 points), moderate (53-60), or severe (90-100).

Statistical Methods

Descriptive analysis, and single-factor and multi-factor analyses were performed. Descriptive analysis was performed on
the number of samples and their compositions. The histogram shows the basic characteristics of anxiety and depression.
Univariate chi-square tests and single-factor logistic regression analyses were used to evaluate the influencing factors of
anxiety and depression. Anxiety and depression (yes = 1; no = 0) were assigned as the dependent variables. All statistical

tests were two-sided, with a statistically significant difference of P < 0.05. The data obtained were statistically analyzed
using SPS526.0 (IBM SPSS Inc., Chicago, United States).

RESULTS

Survey population

A total of 144 participants were included in this study, comprising 70 men (48.61%) and 74 women (51.39%). Their age
was 18-60 (34.81 + 4.92) years; and education level was 68 (47.22%) above high school, 76 (52.78%) below high school.
Table 1 presents additional basic information collected in this study.

Anxiety and depression

The baseline mean scores of SAS and SDS were 50.06 + 16.10 and 50.96 * 16.55, respectively. Further, 51.38% (74/144) of
the patients were in a non-anxiety state and 48.62% (70/144) were anxious. The proportions of mild, moderate, and severe
anxiety were 21.52%, 24.30%, and 2.78%, respectively. Moreover, 52.78% (76/144) of the patients were non-depressive and
47.22% (68/144) experienced depression. The proportions of mild, moderate, and severe depressive loops were 20.83%,
22.92%, and 3.47%, respectively (Table 2).

Influencing factors of anxiety
Single-factor analysis of anxiety symptoms: The results of single factor showed that there were significant differences
between the two groups in education level, family monthly average income and medication rule (P < 0.05) (Table 3).

Multivariate analysis of anxiety symptoms: Logistic regression analysis was performed with the dependent variable
anxiety. Independent variables included age, sex, marital status, educational level, family income, basic diseases, and
medication compliance. The detailed variables assignments are listed in Table 4.

Multivariate analysis showed that education level, monthly average family income, and medication compliance were
factors influencing patients’ possible anxiety (P < 0.05; Table 5). Patients with a high educational level were 0.28 times
more likely to experience anxiety than that those with a low educational level. Patients with high family income were 0.09
times more likely to experience anxiety than those with low family income. Patients who took medications regularly were
0.03 times more likely to be anxious than those who missed medications occasionally.

Influencing factors of depression
Single-factor analysis of depression: The results of single factor showed that there were significant differences between
the two groups in gender, marital status and basic diseases (P < 0.05) (Table 6).

Multivariate analysis of depression: Logistic regression analysis was performed with depression as the dependent
variable. Independent variables included age, sex, marital status, educational level, family income, basic diseases, and
medication compliance. The variables assignments are listed in Table 4.
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Category Variable Number of samples Percentage (%)
Age <30 66 45.83
=30 78 54.17
Sex Male 70 48.61
Female 74 51.39
Education High school or above 68 47.22
High school and below 76 52.78
Marital status Have a spouse 69 47.92
no spouse 75 52.08
Monthly household income >5000 70 48.61
<5000 74 51.39
Underlying medical conditions Yes 71 4931
No 73 50.69
Medication adherence Regular 67 46.53
Irregular 77 53.47

Table 2 Overall status of anxiety and depression in patients undergoing "'l treatment after surgery for differentiated thyroid cancer

Category Mild Moderate Severe
Anxiety 31 (21.52) 35 (24.30) 4(2.78)
Depression 30 (20.83) 33 (22.92) 5(3.47)

Table 3 Single factor analysis of anxiety in survey participants

Category Anxiety (n=70) Non-anxiety (n = 74) X P value

Age <40 31 (44.29) 35 (47.30) 0.131 0.717
>40 39 (55.71) 39 (52.70)

Sex Male 33 (47.14) 41 (55.40) 0.983 0.321
Female 37 (52.86) 33 (44.59)

Education High school or above 48 (68.57) 20 (27.03) 24911 0.001
High school and below 22 (31.43) 54 (72.97)

Marital status Have a spouse 38 (54.29) 35 (47.30) 0.703 0.402
No spouse 32 (45.71) 39 (52.70)

Monthly household income <5000 51 (72.86) 19 (25.68) 32.065  0.001
> 5000 19 (27.14) 55 (74.32)

Underlying medical conditions Yes 37 (52.86) 34 (45.95) 0.687 0.407
No 33 (47.14) 40 (54.05)

Medication adherence Irregular 56 (80.00) 11 (14.86) 61.342  0.001
Regular 14 (20.00) 63 (85.14)

Logistic multivariate regression analysis showed that the factors influencing depression were sex, marital status, and
basic diseases (P < 0.05). Female patients were more likely to have depression than male patients. Patients without a
spouse were more likely to experience depression than those with a spouse. Patients with underlying diseases were more
likely to have depression than those without. Detailed data analysis is presented in Table 7.
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Table 4 Assignments

Category Assignment

Age <40=1;>40=0

Education High school or above = 1; High school and below = 0
Sex Male = 1; Female = 0

Marital status Have a spouse = 1; No spouse = 0

Monthly household income > 5000 =1; <5000 =0

Underlying medical conditions Yes=1;No=0

Medication adherence Regular = 1; Irregular = 0

Anxiety Anxiety = 1; Non-anxiety = 0

Depression Depression = 1; Non-depression = 0

Table 5 Multivariate logistic analysis of anxiety in differentiated thyroid cancer patients after **'l treatment and surgery

Factors B SE Wald x2 value P value OR 95%Cl

Education -1.256 0.518 5.872 0.015 0.285 0.103-0.786
Family monthly income -2.402 0.587 16.719 0.001 0.091 0.029-0.286
Medication compliance 3292 0.585 31.617 0.001 0.037 0.012-0.117

SE: Standard error

Table 6 Univariate analysis of the depression in patients with differentiated thyroid cancer after **'l treatment and surgery

Catalog Depression (n = 68) Non-depression (n = 76) x:value  Pvalue
Age <40 34 (50.00) 32 (42.11) 0.901 0.343
> 40 34 (50.00) 44 (57.89)
Sex Male 27 (39.71) 47 (61.84) 7.040 0.008
Female 41 (60.29) 29 (38.16)
Education High school and below 34 (50.00) 34 (44.74) 0.399 0.528
High school or above 34 (50.00) 42 (55.26)
Marital status Have a spouse 22 (32.35) 51 (67.11) 17.341 0.001
No spouse 46 (67.65) 25 (32.89)
Monthly household income <5000 37 (54.41) 33 (43.42) 1.735 0.188
> 5000 31 (45.59) 43 (56.58)
Underlying medical conditions Yes 44 (64.71) 27 (35.53) 7.614 0.006
No 24 (35.29) 49 (64.47)
Medication adherence Irregular 36 (52.94) 31 (40.79) 2.130 0.144
Regular 32 (47.06) 45 (59.21)
DISCUSSION

DTC is a common thyroid gland malignancy that occurs in young and middle-aged women[6]. DTC has a serious impact
on the lives of patients and also induces more adverse emotions. Radionuclide I has been widely used to treat patients
with DTC and has contributed to continuous progress in medical technology in China[7]. However, most patients know
little about radionuclide therapy, and the treatment needs to be performed in a special isolation ward, which can easily
cause anxiety and depression[8]. Thus, it is important to consider the mental health of patients, which is conducive to
better recovery.
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Table 7 Multivariate Logistic analysis of depression in differentiated thyroid cancer patients after '*'l treatment and surgery

Factors B SE Wald x? value P value OR 95%Cl

Sex -1.096 0.405 7.323 0.007 0.334 0.151-0.739
Marital status -1.616 0.401 16.210 0.001 0.199 0.091-0.436
Underlying diseases -1.027 0.396 6.737 0.009 0.358 0.165-1.038

SE: Standard error; OR: Odds ratio.

The findings of this study showed that 48.61% of patients with DTC exhibited anxiety and 47.22% exhibited
depression, one month following their ™I treatment initiation. These elevated percentages could be attributed to patients
having concerns about the problems associated with radiation involved in ™I treatment during isolation, due to a limited
understanding of ®'I treatment. These patients are prone to panic, anxiety, and other serious passive moods, which
reduce their compliance with treatment and affect the overall treatment outcomes. Therefore, the assessment of anxiety
and depression in patients undergoing "*'I treatment facilitates the provision of timely counseling intervention to alleviate
these negative emotions, and improve patients’ treatment compliance, prognosis, and quality of life[9]. Moreover, these
negative emotions in patients with thyroid cancer are reported to be associated to age, educational level, and family
income[4,10].

In the present study, the anxiety and depression symptom scores of postoperative patients after **'I treatment were
50.06 £ 16.10 and 50.96 + 16.55, respectively. It has been reported that the main reasons for the high scores of anxiety and
depression were the lack of trust in the professional level of the medical staff, lack of understanding of treatment
methods, and concerns regarding recurrence and adverse reactions during surgery, as well as the resulting economic
burden[11,12]. The superposition of these factors inadvertently leads to high psychological pressure and stress responses
in patients, thereby resulting in anxiety and depression[13].

Further multivariate logistic regression analysis showed that patient’s education level, family income, and medication
regularity were the independent influencing factors of anxiety. Therefore, our results suggest that patients with a low
education level, low family income, and irregular adherence to medication were more prone to anxiety. These findings
are consistent with those of Yang et al[14] and Tsartsalis et al[15]. Possible reasons for these results may include the
limited knowledge levels among people with low education levels, less access to disease information, a lack of
understanding of important stressors, and a difficulty in effectively reducing stress using corresponding methods. Such
patients are sensitive to possible threats caused by diseases and operations and are prone to anxiety and depression[16].
Patients with higher education levels have a stronger learning ability and thorough understanding of medical staff's
knowledge and educational status. Patients who are able to actively collect information about the disease and its
treatment from books, networks, and other means, are better equipped to reduce the psychological burden and eliminate
negative emotions. On the other hand, patients with low education levels require repeated explanations, even through the
use audiovisual aids to increase their understanding of their diseases, thereby eliminating the uncertainty of the disease
or treatment, and improving their confidence in the healing process[17].

Thyroid cancer requires long-term treatment, which is expensive and increases the economic burden of patients.
Therefore, family income has also become an independent risk factor for patients ' concerns. Patients with thyroid cancer
with a family monthly income < 5000 yuan have often face financial difficulties. They experience significant psychological
pressure because they worry about becoming a burden on their families, and they may feel anxious about being unable to
afford the long-term medical expenses. The consequent uncertainty of follow-up treatment can easily lead to negative
emotions, such as guilt and anxiety. Indeed, patients from low-income families can choose effective and low-cost drug
treatment to reduce their families economic burden[18].

Occasionally missed medications are also a risk factor for anxiety in patients with DTC after surgery. Long-term and
occasionally missed medication increases the fear of disease recurrence, resulting in anxiety symptoms. Therefore, family
members should ensure that patients take their medications on time.

In the present study, sex, marital status, and underlying diseases were independent risk factors for depression. The
incidence of depression was higher in women than that in men, which is consistent with previous studies[19]. This reason
may be related to cyclical fluctuations in female endocrine hormone levels[20]. In addition, women now play multiple
roles in social responsibility, leading to increased stress in life; they are relatively more sensitive, tend to have more
physical and emotional pain, which may lead to a poor prognosis[21]. More attention should be paid to the feelings of
female patients, and their symptoms should be actively improved to enhance their quality of life. Studies[19] have shown
that marital status is an independent risk factor for depression. Although unmarried patients are accompanied by their
parents, they lack active support from their spouses or children, and consequently experience greater loneliness than
married patients. On the other hand, patients with spouses can receive family support to reduce their risk of anxiety and
depression. Studies[22] have also reported that patients with cancer undergoing long-term treatments, such as
radiotherapy and chemotherapy, are affected by irreversible damage to fertility and reproductive performance, resulting
in depression, especially in unmarried and childless patients. In addition, "I treatment should be isolated in a separate
closed ward for one week. This lack of social connection which has serious consequences, such as social isolation and
interruption of important interpersonal relationships[23]. The present study shows that medical staff should pay more
attention to such patients and mobilize social and family members to provide them with psychological support and
emotional comfort. In addition, compared with patients without underlying diseases, patients with underlying diseases
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tend to have higher levels of depression. First, patients with underlying diseases have higher medical costs than those
without such conditions, and consequently exhibit a greater economic and psychological burden. Second, patients with
underlying diseases often have severe physical pain and functional impairment, which can cause more severe depression
than patients without such conditions[24]. In particular, this phenomenon is more common in patients with hypertension
[25], cardiovascular disease[26], and brain edema[11]. Therefore, medical staff and family members should provide more
care and companionship to such patients.

Notably, this was a single-center study with a small sample size and did not analyze the long-term concerns of the
patients. The risk factors associated with anxiety in patients after DTC surgery must be further verified in large
multicenter studies.

CONCLUSION

The anxiety scores of patients with DTC were higher after 'l treatment. Among them, female sex, no spouse, low
education level, low family income, basic underlying diseases, and irregularity in taking medicine were influencing
factors of anxiety and depression in these patients. In clinical practice, providing patients with targeted nursing
interventions according to the aforementioned factors could decrease the risk of anxiety and depression and eventually
improve patient prognosis.

ARTICLE HIGHLIGHTS

Research background

Patients were investigated using the self-rating depression scale (SDS) and self-rating scales (SAS). Patients were grouped
according to the presence and degree of anxiety and depression. The influencing factors were analyzed, and the
appropriate intervention was suggested.

Research motivation

Patients with differentiated thyroid cancer (DTC) after I treatment were more prone to anxiety and depression.
Clinically, female patients with no spouse, low education level, and low family income, accompanied by basic diseases,
and medication irregularity should receive intervention care, thereby reducing the risk of anxiety and depression and
improving their prognosis.

Research objectives
The original mean score of SAS and SDS was 50.06 + 16.10 and 50.96 + 16.55, respectively; 48.62% (70/144) and 47.22%
(68/144) of the patients experiences anxiety and depression, respectively. Educational level, average monthly family
income, and medication compliance influenced anxiety. Sex, marital status, and underlying diseases influenced
depression (P < 0.05).

Research methods

We analyzed 144 patients with thyroid cancer after surgery who received I treatment in our hospital from June 2020 to
December 2022. The patients were grouped according to their SDS and SAS scores. Single factor and multivariate
analyses were used to determine the factors influencing anxiety and depression in patients with DTC after surgery.

Research results
It is crucial analyze the anxiety status and the related risk factors in patients with DTC after surgery, in order to formulate
clinical preventive nursing strategies to improve the prognosis of patients.

Research conclusions
This study discussed the anxiety and depression status of patients with DTC after »'I treatment and analyzed their
influencing factors.

Research perspectives
Patients with DTC do not comprehend I treatment, which is a type of internal radiotherapy, and they easily experience
anxiety, fear, depression, and other negative emotions.
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