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Abstract: Objective: To investigate the association between psychological distress and quality of life in patients 
with papillary thyroid cancer (PTC) receiving radioactive iodine after surgery. Methods: This cross-sectional study 
included 87 PTC patients who received Radioactive iodine (RAI) following thyroidectomy between February and 
August 2022. Psychological distress was measured with the Distress Thermometer (DT) and quality of life with the 
Functional Assessment of Cancer Therapy-General (FACT-G). Patients were divided into high- distress (DT≥4) and 
low-distress (DT<4) groups. Quality of life was compared between the two groups, and the correlation between psy-
chological distress and quality of life was analyzed. Results: The mean quality of life score was significantly higher in 
the low-distress group than in the high-distress group (76.31±10.42 vs. 63.06±9.99; t=5.92, P<0.05). Eighty-seven 
patients showed a significant negative correlation between DT and FACT-G scores (r=-0.712, P<0.05). The most 
frequently reported distress-related problems were surgical scar concerns (59.8%), fatigue (57.5%), sleep distur-
bances (52.9%). Conclusion: Patients treated with radioactive iodine after PTC surgery experience varying levels of 
psychological distress, which are strongly associated with quality of life. Routine psychological distress screening 
may help identify patients at a risk for poor quality of life.
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Introduction

Over the past two decades, the incidence of 
thyroid cancer has increased faster than that of 
most other malignancies; it is more common in 
women, with an average annual increase of 
approximately 6.2%, and the age of onset tends 
to be younger, with approximately 190,000 new 
cases reported annually in China [1, 2]. Clini- 
cally, papillary thyroid carcinoma (PTC) is the 
most common type of thyroid cancer, and 
accounts for more than 90% of new thyroid 
cancer cases each year in China [3]. Papillary 
thyroid cancer has an excellent prognosis, with 
a 5-year survival rate of approximately 90% [4]. 
Currently, papillary thyroid cancer is commonly 

managed using a multimodal approach com-
prising surgery, radioactive iodine therapy, and 
thyroid hormone suppression therapy. Among 
these therapies, radioactive iodine can signifi-
cantly reduce the tumor recurrence rate and 
improve the prognosis of patients [5]. However, 
patients’ lack of understanding of radioactive 
iodine treatment and their fear of complications 
from radioactive iodine treatment make this 
treatment option less ideal. In particular, be- 
cause of the radiotoxicity of β and γ rays emit-
ted during radioactive iodine treatment, pa- 
tients become temporary sources of radiation 
after administration, necessitating isolation 
and radiation safety precautions; this treat-
ment approach can cause anxiety, fear, de- 
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pression and other negative emotions. In clini-
cal practice, many patients who have under-
gone an operation to remove PTC suffer from 
varying degrees of psychological distress when 
receiving radioiodine therapy, which leads to 
poor compliance with radioiodine therapy and 
affects clinical outcomes. The invasive nature 
of thyroid cancer surgery can cause certain 
physiological trauma and additional risks to the 
body, such as affecting the patient’s appear-
ance, normal pronunciation, and endocrine sta-
tus. Long-term postoperative use of oral thyrox-
ine also results in poor psychological and be- 
havioral outcomes. Few studies have examined 
psychological outcomes in patients receiving 
radioactive iodine after PTC surgery. Previous 
studies have shown that mood disorders such 
as anxiety and depression often occur after 
PTC surgery and are closely related to quality of 
life among these patients [6]. However, com-
prehensive evidence on the evaluation of psy-
chological distress and quality of life in patients 
who have been treated with radioactive iodine 
after PTC surgery is scarce.

It is unclear whether there is a correlation 
between psychological distress and quality of 
life in Chinese patients treated with radioactive 
iodine after surgery to remove PTC. Therefore, 
this study was conducted to explore the rela-
tionship between psychological distress and 
quality of life in patients treated with radioac-
tive iodine after surgery to treat papillary thy-
roid carcinoma.

Materials and methods

General information

This was a cross-sectional study conducted at 
the Department of Nuclear Medicine, the First 
Affiliated Hospital of the University of Science 
and Technology of China. A total of 87 patients 
who received RAI therapy after thyroidectomy 
for PTC between February 2022 and August 
2022 were enrolled. This study was approved 
by the Ethics Committee of the First Affiliated 
Hospital of the University of Science and 
Technology of China (approval no. 2022-RE-14), 
and all participants provided written informed 
consent. The inclusion criteria were as follows: 
1. PTC confirmed by a pathological examination 
after total or subtotal surgical resection; 2. 
Patients with indications for radioactive iodine 
therapy after surgical treatment; 3. Those who 
were cognisant and could cooperate with the 

treatment and questionnaires independently; 
4. Patients who provided informed consent and 
voluntarily joined the study; 5. There were no 
serious cardiovascular, cerebrovascular dis-
eases or liver and kidney function diseases; 
and 6. Patients with thyroid cancer who com-
pleted surgery. The exclusion criteria were as 
follows: 1. Female patients who want to have 
children soon; 2. Those with extremely rapid 
disease progression or distant metastases to 
an important organ; 3. Those who were unable 
to communicate normally or understand the 
content of the DM scale; 4. Patients who with-
drew from the study on their own for other rea-
sons; and 5. Those who did not complete the 
assessment scale during the experiment.

Study methods

1. Basic patient information, including sex, age, 
marital status, occupation, education level, 
tumour stage, and risk level classification, was 
collected. 2. The DT scale was administered at 
the end of the radioactive iodine treatment. 3. 
Patients with DT scores ≥4 were assigned to 
the high group, and those with DT scores <4 
were assigned to the low group. 4. The FACT-G 
survey was also administered, and the overall 
score was calculated. For patients with low lit-
eracy, trained research doctors administered 
the questionnaires using a standardized inter-
view format, reading questions verbatim and 
recording the patients’ direct responses to 
ensure accuracy. The study workflow is present-
ed in Figure 1.

Evaluation of psychological distress

The Distress Thermometer (DT) scale was used 
to evaluate psychological distress among can-
cer patients. This tool is recommended by  
the National Comprehensive Cancer Network 
(NCCN) and is used in two parts. The first part 
is a psychological pain thermometer, with 0-10 
points showing the degree of psychological 
pain, 0 points indicating no psychological pain, 
and 10 points indicating extreme psychological 
pain. Degree of psychological pain according to 
scores: 1 to 3 was mild pain, 4 to 6 was moder-
ate pain, 7 to 9 was severe pain, and 10 was 
extreme pain. Part 2: The list of psychological 
pain problems includes a series of problems 
that patients encounter when they fall ill. The 
list of questions contains five subcategories: 
physical problems, practical problems, emo-
tional problems, communication problems, and 
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faith/religious problems. The National Compre- 
hensive Cancer Network (NCCN) states that 
tumours with DT scores ≥4 are clinically signifi-
cant and require active intervention [7]. Part 2: 
The accompanying Problem List (Chinese ver-
sion, 40 items) was used to provide a descrip-
tive report of sources of distress across five 
subcategories: physical, practical, emotional, 
communication, and faith/religious problems. 
This version, translated by Lili Tang et al., was 
expanded to 40 items to better suit psychologi-
cal distress screening in Chinese oncology 
patients, and its validity has been confirmed in 
a meta-analysis.

Evaluation of quality of life

Quality of life was evaluated using the Fun- 
ctional Assessment of Cancer Therapy-General 
(FACT-G), a widely used instrument for ass- 
essing health-related quality of life in cancer 
patients [8, 9]. The total score ranges from 0 to 
108, with higher scores indicating a better 
quality of life. In this present study, the Chinese 
version of the FACT-G has demonstrated good 
reliability, with a Cronbach’s α of 0.883 for  

the total scale (physical well-being: α=0.827; 
social/family well-being: α=0.900; functional 
well-being: α=0.909; and emotional well-being: 
α=0.923).

Statistical analysis

Statistical analyses were performed using 
SPSS version 31.0 (IBM Corp, Armonk, NY, 
USA). Continuous variables are expressed as 
the mean ± standard deviation (SD), and cate-
gorical variables are expressed as frequencies 
and percentages. Differences between groups 
were compared using independent samples t 
tests for continuous variables and Fisher’s 
exact test or chi-square test for categorical vari-
ables. Patients were divided into two groups 
based on DT scores: the low-distress group 
(DT<4) and the high-distress group (DT≥4). 
Multiple linear regression (enter method) was 
used to identify factors associated with psycho-
logical distress, with the DT score as the depen-
dent variable. Variables with P<0.05 in univari-
ate analysis (age, tumor stage, recurrence risk, 
surgical protocol, lymph node metastasis, and 
number of RAI treatments) and total FACT-G 

Figure 1. Technical roadmap. DT, Distress Thermometer; FACT-G, Functional Assessment of Cancer Therapy-Genera.



Psychological distress and QOL in PTC after RAI

5790	 Am J Transl Res 2026;18(7):5787-5795

score were entered as candidates. The correla-
tion between DT scores and FACT-G scores was 
examined using partial correlation analysis. To 
assess the robustness of the partial correlation 
results against outliers, we performed boot-
strap resampling (1,000 iterations) to compute 
bias-corrected and accelerated (BCa) 95% con-
fidence intervals for the partial correlation 
coefficients. A two-tailed P value <0.05 was 
considered statistically significant.

Results

Basic information of the participants

The mean age of the enrolled patients was 
42.06±11.95 years. The patients’ marital sta-

tuses were as follows: 10 unmarried, 76 mar-
ried and 1 divorced. The patients’ education 
levels were as follows: 55 completed junior 
high/middle school, and 32 completed senior 
high school or above. The patients’ tumour 
stages were as follows: 71 patients in stage I, 8 
patients in stage II, 6 patients in stage III, 1 
patient in stage IV B and 1 patient in stage IV C. 
The patients’ risks of recurrence were as fol-
lows: 2 patients were at low risk, 46 patients 
were at medium risk, and 39 patients were at 
high risk. The patients’ surgical protocol were 
as follows: 36 patients had a full cut, 51 
patients had Subtotal resection. The patients’ 
lymphatic metastasis were as follows: 63 
patients were yes, 24 patients were no. The 

Table 1. Baseline information
Project Patients DT score <4 DT score ≥4 χ2 P
Age 19.22 <0.001
    ≥55 14 1 13
    <55 73 51 22
Sex 1.507 0.2196
    Male 33 17 16
    Female 54 35 19
Marital status 0.371 0.543
    Unmarried and divorce 11 8 3
    Married 76 44 32
Education level 0.261 0.610
    Junior high school and below 55 34 21
    High school and above 32 18 14
Tumor stage * <0.001
    Stage I 71 51 20
    Stage II 8 1 7
    Stage III 6 0 6
    Stage IV 2 0 2
recurrence risk * <0.001
    Low risk 2 0 2
    Medium risk 46 36 10
    High risk 39 16 23
Surgical protocol 8.370 0.004
    Full cut 36 15 21
    Subtotal resection 51 37 14
lymph node metastasis 5.186 <0.05
    Yes 63 33 30
    No 24 19 5
number of RAI treatments 11.571 <0.001
    =1 58 42 16
    >1 29 10 19
Note: *For Fisher’s exact test; DT, Distress thermometer; RAI, Radioactive Iodine.
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number of treatments equal to 1 patient num-
ber was 58, more than 1 time was 29.

In univariate analysis, age, tumor stage, recur-
rence risk, surgical protocol, lymph node me- 
tastasis, and number of RAI treatments were 
significantly associated with psychological dis-
tress (all P<0.05; Table 1).

Multivariate analysis of factors associated with 
psychological distress

Multiple linear regression analysis using the 
Enter method was performed to identify inde-
pendent factors associated with psychological 
distress. Variables with P<0.05 in univariate 
analysis (age, tumor stage, recurrence risk, sur-
gical protocol, lymph node metastasis, and 
number of RAI treatments) and FACT-G total 
scores were entered as candidates. The final 
model revealed that tumor stage, lymph node 
metastasis, and the FACTG score were inde-
pendent risk factors for psychological distress 
(all P<0.05; Table 2).

Psychological distress and problems

The overall psychological distress score of 87 
patients was 3.61±2.02; 35 patients were in 
the high DT group, accounting for 40.2% of the 
total participants, and the remainder of pa- 
tients were in the low DT group. The most fre-
quent problems among patients were surgical 
scars (59.8%), fatigue (57.5%), sleep problems 
(52.9%), anxiety (51.7%), and tension (48.3%). 
Among female participants (n=54), 41 (75.9%) 
expressed concerns about surgical scars, 
whereas 11 of 33 male participants (33.3%) 
reported such concerns. Only the most fre-
quently reported problems (≥25% of patients) 
are presented in Table 3.

Comparison of QOL between the low-DT group 
and the high-DT group

Patients in the lowdistress group (DT<4) had 
significantly higher overall quality of life scores 
than those in the highdistress group (76.31± 
10.42 vs. 63.06±9.99; t=5.92; P<0.05). Al- 
though no established MCID for the FACTG 

Table 2. Multiple linear regression analysis (enter method) with DT score as the dependent variable
Variable B SE β t p 95% CI
Constant 8.813 1.724 - 5.112 <0.001 5.382-12.244
Age 0.013 0.012 0.079 1.101 0.274 -0.011-0.038
Tumor stage 0.558 0.225 0.192 2.478 0.015 0.110-1.007
Recurrence risk -0.070 0.292 -0.019 -0.242 0.810 -0.651-0.510
FACT-G score -0.109 0.013 -0.646 -8.100 <0.001 -0.135-0.082
Surgical protocol 0.386 0.244 0.094 1.582 0.118 -0.100-0.872
Lymph node metastasis 0.640 0.299 0.141 2.139 0.035 0.045-1.236
Number of RAI treatments 0.286 0.261 0.067 1.096 0.276 -0.234-0.806
Note: All VIFs <2, no multicollinearity issue. Adjusted R2=0.718, the model explains 71.8% of the variance in DT scores. Overall 
model F-test: F (7, 79)=32.343, P<0.001. FACT-G, Functional Assessment of Cancer Therapy-General; RAI, Radioactive Iodine.

Table 3. Frequency of distress-related prob-
lems (N=87)
Problem n %
Surgical scars 52 59.8
Fatigue 50 57.5
Sleep disorder 46 52.9
Anxiety 45 51.7
Tension 42 48.3
Depression 32 36.8
No energy to care for children/family 30 34.5
Work and school concerns 29 33.3
Getting along with a partner 29 33.3
Memory loss/inattentiveness 25 28.7

Table 4. Quality of life scores for low DT ver-
sus high DT
FACT-G Low DT High DT t p
PWB 21.06±2.78 19.49±2.51 2.69 <0.05
SWB 22.38±2.67 19.06±3.40 5.10 <0.05
EWB 13.25±3.72 9.80±2.51 4.79 <0.05
FWB 19.62±3.21 14.71±3.48 6.76 <0.05
Total 76.31±10.42 63.06±9.99 5.92 <0.05
Note: All t tests were performed with equal variances as-
sumed (Levene’s test P>0.05 for all). FACT-G, Functional 
Assessment of Cancer Therapy-Genera; PWB, physical 
well-being; SWB, social/family well-being; EWB, emotional 
well-being; FWB, functional well-being.
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scale exists specifically for patients with thyroid 
cancer, the observed difference of 13.25 po- 
ints far exceeds the classic minimal clinically 
important difference (MCID) of 4 points pro-
posed by Cella et al. [10], indicating clear clini-
cal significance. Significant differences were 
also found in all four domains: physical, social/
family, emotional, and functional wellbeing (all 
P<0.05) (Table 4).

Partial correlation analysis between psycho-
logical distress and quality of life

Partial correlation analysis was performed to 
examine the relationship between psychologi-
cal distress (DT) and quality of life (FACTG) after 
adjusting for clinical stage and lymph node 
metastasis, which were identified as indepen-
dent factors associated with DT. As shown in 
Table 5, the DT score was significantly and neg-
atively correlated with all FACTG domains and 
the total score, with partial correlation coeffi-
cients ranging from -0.387 to -0.786 (all P< 
0.05). The strongest correlation was observed 
for the functional wellbeing subscale (r= 
-0.786). The partial correlation between total 
FACTG and DT was r=-0.712 (df=83, P<0.05), 
indicating that the inverse association between 
psychological distress and quality of life per-
sists even after accounting for disease severity 
(Table 5; Figure 2).

Discussion

Psychological distress is a multifactorial emo-
tional state influenced by psychological and 

social factors, among which oncology patients 
primarily experience negative emotions such as 
fatigue, anxiety and depression [11]. Psychologi- 
cal distress negatively affects patients’ quality 
of life to some extent [12-14]. The result of the 
present study confirms that the quality of life of 
patients treated with radioactive iodine after 
PTC surgery is affected by psychological dis-
tress and that the greater the degree of psycho-
logical distress, the worse their quality of life.

The incidence of thyroid cancer has increased 
steadily in recent years, with a trend toward 
younger age at onset, and it is relatively com-
mon among women under 30 years of age [15]. 
Due to fear of recurrence or disease progres-
sion, patients with PTC are prone to postopera-
tive depression, anxiety and other negative 
emotions. Although the prognosis of PTC is gen-
erally very good (5-year survival approximately 
90%), quality of life does not necessarily im- 
prove, and psychological distress remains a 
common problem [16, 17]. Many postoperative 
factors including surgical symptoms, RAI-re- 
lated radiation symptoms and isolation, uncer-
tainty about disease progression, and lifelong 
levothyroxine use significantly reduce quality of 
life. Young patients, who were generally healthy 
before diagnosis, are highly susceptible to psy-
chological distress due to the sudden change in 
health status, postoperative fear, and concerns 
about recurrence and future work life. Patients 
requiring RAI after surgery often have limited 
knowledge of the treatment and worry about its 
complications, which heightens anxiety [18-
21]. The need for closed in-hospital manage-
ment and home isolation after receiving radio-
active iodine further aggravates patients’ an- 
xiety, fear and depression. In this study, 40.2% 
of patients met the threshold for clinically sig-
nificant psychological distress (DT≥4), which is 
consistent with the findings of previous reports 
in similar populations. The most frequently re- 
ported concern was surgical scars (59.8%), 
particularly among female patients (75.9%). 
These findings suggest that surgeons should 
consider cosmetic outcomes when selecting 
surgical approaches for thyroid cancer, espe-
cially for young female patients. Sleep distur-
bances were reported by 52.9% of patients, 
highlighting the need to address sleep quality 
as a potential target for distress reduction 
Future longitudinal studies are required to elu-
cidate this pathway. Patients who undergo thy-
roid cancer surgery have varying degrees of 

Table 5. Partial correlation analysis between 
psychological distress and quality of life

FACT-G
DT

r P
PWB -0.494 <0.05
SWB -0.656 <0.05
EWB -0.387 <0.05
FWB -0.786 <0.05
Total -0.712 <0.05
Note: Because the total FACTG score aggregates multiple 
dimensions, its partial correlation coefficient may be low-
er than that of certain subscales (FWB) that are particu-
larly strongly associated with DT. This reflects a dilution 
effect of the aggregated information rather than a contra-
diction in the results. FACT-G, Functional Assessment of 
Cancer Therapy-Genera; PWB, physical well-being; SWB, 
social/family well-being; EWB, emotional well-being; FWB, 
functional well-being.
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preoperative psychological distress. Close 
attention should be devoted to patients who 
are young, female and introverted. Additionally, 
targeted intervention should be conducted so 
that the patients can positively and effectively 
cope with the operation and recover quickly.

Postoperatively, PTC patients are now mostly 
treated with radioactive iodine, a treatment 
option that has led to a significant improvement 
in survival rates and significantly longer surviv-
al periods; thus, the quality of life of patients 
has become increasingly important. The quality 
of life of patients treated with radioactive iodine 
after PTC surgery is affected by several factors, 
such as the therapy itself, exogenous thyroid 
hormone therapy, and psychological distress. 
Among them, psychological distress is an im- 
portant influencing factor and can have an 
effect even several years after treatment. Using 
the DT and FACTG, we confirmed a negative 
association between psychological distress 
and quality of life in patients who received 
radioactive iodine after PTC surgery. These find-
ings have several clinical implications. First, 
routine screening for psychological distress 
using the DT may help identify patients at risk 
for poor quality of life, enabling timely psycho-

social support. Second, patients with advan- 
ced tumor stage, lymph node metastasis, and 
those requiring multiple RAI sessions may ben-
efit from targeted psychological interventions. 
Third, attention to cosmetic outcomes and 
sleep quality may be modifiable factors that 
help mitigate distress in this population. This 
study has some shortcomings, including its sin-
glecenter design, the relatively small number of 
patients with advanced tumor stage (Stage III/
IV), and the absence of a control group (e.g., 
PTC patients treated with surgery alone), which 
limits the generalizability of the findings and 
the ability to isolate the specific effects of RAI 
isolation on psychological distress. Future mul-
ticenter, prospective studies are warranted to 
evaluate whether routine distress screening 
coupled with targeted psychological interven-
tions can improve quality of life outcomes in 
this population.

Conclusions

This study demonstrates that the quality of life 
of patients treated with radioactive iodine after 
PTC surgery is significantly associated with psy-
chological distress. Routine screening for psy-
chological distress may help identify patients 

Figure 2. Partial correlation between the DT score and FACT-G total score, adjusted for tumor stage and lymph node 
metastasis (r=-0.712, P<0.05). The BCa 95% confidence interval based on 1,000 bootstrap resamples was [-0.814, 
-0.557]. DT, Distress Thermometer; FACT-G, Functional Assessment of Cancer Therapy-Genera.
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at risk for poor quality of life and facilitate time-
ly intervention.
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