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Purpose: This study aimed to examine the influence of lifestyle-related factors, such as sleep quality, eating habits, 
and perceived stress, on the incidence of thyroid cancer in healthy adults. Methods: This study is a cross-sectional 
case-control study comparing lifestyle-related factors in thyroid cancer and healthy groups. Outpatients with thyroid 
cancer were recruited from 2012 to 2013, 3~6 months after thyroidectomy at a tertiary hospital in Seoul, Korea 
(n=468). For the control group, 935 healthy adults were recruited by propensity score matching on demographic 
characteristics in a 1:2 ratio from hospital health checkup data. The effect of sleep quality, eating habits, and 
perceived stress on the incidence of thyroid cancer was determined through multiple logistic regression analysis 
and backward stepwise variable selection. Results: Sleep disturbance and mild/moderate daytime dysfunction 
were found to have a 1.22 and 1.66/1.77-fold influence, respectively, in patients with thyroid cancer than in healthy 
controls (p<.05). Coffee consumers who drink 3~6 times/day showed reduced cancer incidence than those who 
drink very little (odds ratio=0.53, 95% confidence interval=0.32~0.87). Perceived stress was a significant risk factor 
in univariate (p=.004), but not in multivariate analysis. Conclusion: These findings highlight the need for evaluating 
sleep quality, especially in high-risk adults and patients with thyroid cancer. Preventive measures should be adopted 
to lower stress levels and improve sleep quality.
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INTRODUCTION

In Korea, the incidence of thyroid cancer was the high-
est among all cancers in 2009~2014 and the third highest in 
2018; it was the sixth and second most common cancer in 
men (4.6%) and women (18.8%), respectively [1]. Although 
thyroid cancer is associated with a 100% 5-year survival 
rate, patients who have undergone thyroidectomy must 
take lifelong thyroid hormones and undergo long-term 
follow-up tests to monitor for recurrence, which may cause 
physical and psychological discomfort [2-4]. Additionally, 
patients with thyroid cancer are generally in their 40s and 
50s when diagnosed, and given the high survival rates, 
live with thyroid cancer for an extended period [5]. There-

fore, there is a need to improve the quality of life of pa-
tients with thyroid cancer. Even though thyroid cancer 
does not threaten survival itself, there is a possibility of re-
currence [2] and the quality of life of patients with thyroid 
cancer is lowered [6]. Therefore, it is necessary to identify 
and manage the factors that influence the occurrence of 
thyroid cancer.

Despite the high cure rates of thyroid cancer, the in-
cidence of the cancer is increasing [1,2]. Therefore, re-
searchers must constantly perform studies to identify the 
lifestyle risk factors of thyroid cancer and investigate risk 
mitigation measures for those at increased risk [7]. By 
2009, most studies on thyroid cancer in Korea focused on 
clinical and pathologic characteristics [8]. However, since 
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2010, many more studies have focused on patients’ well-
being, educational programs, and interventions; never-
theless, there is a paucity of research focusing on life-
style-related risk factors [8], which are important in the 
control or management of other risk factors of thyroid 
cancer.

Thyroid cancer's risk factors include tubercle size, pos-
itive history of thyroid disease, family history of thyroid 
disease, age, gender, and history of head and neck radio-
therapy [9]. Other factors that contribute to the incidence 
of thyroid cancer include nutrition, eating habits, obesity 
[10], exposure to environmental radiation, and hormones 
[11]. Bandurska-Stankiewicz et al. [12], using 297 patients 
with thyroid cancer, evaluated whether eating habits, al-
cohol consumption, and smoking habits were associated 
with increased risk of thyroid cancer. Alcohol and smok-
ing were non-significant, while vegetable consumption 
was one of the environmental factors associated with an 
increased thyroid cancer incidence. A study by Lee and 
Kwak [13] on thyroid cancer risk factors and a prediction 
model using data from 260 patients with thyroid cancer in 
the experimental group and 259 Korean women in the con-
trol group found that living by the sea, obesity, lack of ex-
ercise, occupation, and perceived stress were associated 
with an increased incidence of thyroid cancer.

Cancer can be prevented through healthier lifestyle 
choices and detected early by routine screening; rather 
than being a life-threatening disease, cancer has become a 
chronic illness, requiring long-term and systematic man-
agement [14]. Therefore, there is a need to examine wheth-
er factors associated with chronic diseases, such as poor 
sleep quality [15], unhealthy eating habits [16], and per-
ceived stress [17] have an impact on thyroid cancer in-
cidences.

In this study, we investigate the relationship between 
sleep quality, eating habits, and stress with thyroid cancer 
incidences. We provide basic data for primary prevention 
aimed at predicting and managing patients at a high-risk 
of developing thyroid cancer.

METHODS

1. Study Design and Participants

This is a cross-sectional case-control study comparing 
the characteristics of patients diagnosed with thyroid can-
cer with those of healthy controls. Patients with thyroid 
cancer who underwent total or single thyroidectomy (n= 
468) were recruited from the thyroid cancer center of a sin-
gle tertiary hospital from February 2012 to February 2013. 

Since long-term memory problems could affect question-
naire responses [18], patients between three to six months 
after surgery were targeted. Patients who had undergone 
surgery within the last two months were excluded since 
stress and surgical-related discomfort can affect question-
naire responses [19].

The healthy control group (n=935) comprised patients 
who had undergone health check-ups at the same hospi-
tal’s health screening center during the same period. The 
inclusion criteria were patients aged≥18 years, who could 
read, fill out, and communicate questionnaires, volun-
tarily signed the consent form, and did not have other 
types of cancers, hepatitis, thyroid-related disease, high 
blood pressure, diabetes, dyslipidemia, a history of mental 
illness, or a family history of cancer. The healthy control 
group members were propensity-matched concerning 
demographic characteristics with the patient group at a 1:2 
ratio. The sample size was calculated using SPSS Sample 
Power (version 3.0; IBM, Armonk, NY, USA), based on the 
study by Hur and Song [20] of 139 cancer patients and 139 
healthy adults on perceived stress in cancer patients and 
healthy adults (power=80%, p<.05).

2. Research Instruments

The tools used in this study are available to the public 
and therefore do not require separate licenses.

1) Variables For Propensity Score Matching
Independent variables used for Propensity Score Match-

ing (PSM) were gender, age, height, weight, history of oth-
er cancer types, underlying thyroid disease, and family 
history of cancer [2]. Incidence of chronic diseases such as 
hypertension and diabetes, which may affect lifestyle, and 
the presence or absence of psychiatric diseases, such as de-
pression and insomnia, were also included.

2) Sleep Quality
We used the Korean version of the Pittsburg Sleep 

Quality Index, a 19 item self-assessment questionnaire that 
evaluates sleep quality and disturbances, categorized into 
seven subareas: subjective sleep quality, sleep latency, 
sleep duration, habitual sleep efficiency, sleep disturban-
ce, use of sleep medication, and daytime dysfunction [21]. 
The items are assessed on a 4-point Likert scale ranging 
from 0 ("no difficulty") to 3 ("severe difficulty"). The total 
score ranges between zero and 57, with higher scores in-
dicating poor sleep quality. Cronbach's ⍺ values for the 
original and current instrument were .83 and .76, respec-
tively.
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3) Eating Habits
The food intake frequency questionnaire (revised ver-

sion, 2004) developed for the Korean Genome and Epi-
demiology Study conducted by the Korea National Insti-
tute of Health to assess long-term nutrition intake was used 
[22]. Under the assumption that adults’ eating habits re-
main constant, this questionnaire examines the average 
frequency and food intake level per item in the last year. 
We examined nine items of meal frequency and food in-
take patterns and five items about beverage intake pat-
terns, including water; the daily food intake frequency 
was once, twice, or three times a day. As for coffee and be-
verages, the daily frequency was once a day, two or three 
times a day, three or four times a day, or more than five 
times a day.

4) Perceived Stress
A tool used in the Korean Health and Nutrition Survey 

[23] developed by the Korea Centers for Disease Control 
and Prevention was used. This tool estimates long-term 
stress, lasting for a month, rather than acute stress. There-
fore, before patients were diagnosed with thyroid cancer, 
we asked them to respond to the questionnaire on long- 
term stress. The instrument comprises nine items on per-
ceived stress and one item on stress causes; the nine items 
include five types of stress reactions: harassment, anger, 
aggression, tension, and depression. The instrument items 
were assessed on a 5-point Likert scale (1=never, 2=mild, 
3=moderate, 4=severe, 5=extremely severe). The scores 
ranged from nine to 45, with higher scores indicating a 
higher level of perceived stress. At the time of develop-
ment, the tool's Cronbach's ⍺ value was .90; in this study, 
the Cronbach's ⍺ was .91.

3. Data Collection

This study was conducted following the principles of 
the Declaration of Helsinki, and approval was obtained 
from the ethics committee of K hospital in Seoul before the 
study (IRB No. KBC 2012-01-014). 

In the patient group, experienced nurse researchers col-
lected patient data through face-to-face interviews, after 
receiving patients' consent. The researchers asked each pa-
tient to answer, not according to the present point of view 
but based on past lifestyle before the patient was diag-
nosed with thyroid cancer. For the control group, the re-
searchers collected data, acquiring an agreement on using 
data derived from the participant's health examination 
from each participant at the Health Examination Center of 
K hospital. IRB permitted the whole process including the 

use of data from the control group.

4. Data Analysis

To ensure homogeneity and causality between the two 
groups through PSM, all participants were asked to com-
plete the questionnaire the same day. We performed PSM, 
where both the participants' demographic and clinical char-
acteristics were propensity score-matched in a 1:2 ratio. 
Data were analyzed using SPSS (version 21.0, Armonk, NY: 
IBM Corp). Continuous and categorical variables were ex-
pressed as means±standard deviation and percentages, 
respectively. Sleep quality, eating habits, and perceived 
stress in both groups were compared using the chi-square, 
or Fisher's exact tests, and independent t-tests. To deter-
mine these factors' effects on thyroid cancer, multiple lo-
gistic regression analyses using backward stepwise varia-
ble selection method were performed, and p<.05 was con-
sidered significant.

RESULTS

1. Participant Characteristics

The thyroid cancer patient group comprised 128 men 
(27.4%) and 340 women (72.6%); the healthy control group 
comprised 250 men (26.7%) and 685 women (73.3%). The 
mean age of both groups was 44 years; the majority (58.8%) 
among the cancer patients and 61.4% of the healthy control 
group) of the participants were aged between 30 and 49 
years. The average body mass index of the patient and 
healthy control groups was 24.0 kg/m2 and 23.8 kg/m2, re-
spectively; the percentage of obese participants was 34.2% 
and 35.7%, respectively (Table 1).

2. Comparisons of Sleep Quality, Eating Habits, and 
Perceived Stress between Groups

As shown in Table 2, the average total hours of sleep per 
day in the patient and healthy control groups was 6.28 and 
6.19, respectively, showing no significant differences be-
tween the groups. For subjective sleep quality, the pro-
portion of participants who reported poor sleep was sig-
nificantly higher in the cancer patient group than in the 
healthy control group (x2=10.32, p=.016). The proportion 
of participants who reported that they had difficulty con-
centrating during the day because of sleep disturbances 
was significantly higher in the patient group than the 
healthy control group (x2=41.90, p<.001).

According to Table 3, in the healthy control group, the 
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Table 1. Participants' Characteristics After Propensity Score Matching and Surgical Findings (N=1,403)

Variables Categories

Cancer patients
(n=468) 

Healthy adults
(n=935) x2 or t p

n (%) or M±SD n (%) or M±SD

Gender Men
Women

128 (27.4)
340 (72.6)

250 (26.7)
685 (73.3)

0.05 .807

Age (year) 44.38±11.17 44.20±11.48 -0.28 .776

Age categories (year) 19~29
30~49
50~87

31 (6.6)
275 (58.8)
162 (34.6)

64 (6.9)
574 (61.4)
297 (31.7)

1.15 .561

BMI (kg/m2) 23.95±3.62 23.83±3.61 -0.57 .567

BMI categories (kg/m2) ＜18.50
18.50~22.99
23.00~24.99
≥25.00

13 (2.8)
200 (42.7)
 95 (20.3)
160 (34.2)

41 (4.4)
382 (40.9)
178 (19.0)
334 (35.7)

2.82 .413

Surgical findings (n=463)
Operation method

Lobectomy
Total thyroidectomy

156 (33.7)
307 (66.3)

Tumor size, cm (range 0.2~5.0) 0.91±0.63

Cell types
Papillary
Medullary
Papillary and medullary/others

459 (99.2)
 2 (0.4)
 2 (0.4)

Lymph node metastasis, yes 236 (51.0)

BMI=body mass index. 

Table 2. Comparison of Sleep Quality between Patients with Thyroid Cancer and Healthy Adults (N=1,403)

Variables Categories
Cancer patients

(n=468)
Healthy adults

(n=935) x2 or t p
n (%) or M±SD n (%) or M±SD

Total sleep time per day (hour) 6.28±1.30 6.19±1.92 -1.09 .276

Sleep latency (hour) (n=1,339) 0.50±0.59 0.46±0.99 0.94 .174

Sleep disturbance (n=1,396) (range 0~27) 4.05±3.45 2.72±2.97 6.95 ＜.001

Subjective sleep quality
(n=1,356)

Very good
Fairly good
Fairly bad
Very bad

38 (8.1)
294 (62.8)
113 (24.2)
23 (4.9)

105 (11.8)
568 (64.0)
193 (21.7)
22 (2.5)

10.32 .016

Daytime dysfunction
(n=1,353)

No problem at all
Only a very slight problem
Somewhat of a problem
A very big problem

171 (36.6)
214 (45.6)
 75 (16.1)
 8 (1.7)

470 (53.1)
334 (37.7)
76 (8.6)
 5 (0.6)

41.90 ＜.001

Trouble staying awake in 
social activity (time/week)
(n=1,347)

None
＜1
1~2
≥3

282 (60.2)
123 (26.3)
41 (8.8)
22 (4.7)

583 (66.3)
184 (20.9)
80 (9.1)
32 (3.7)

6.48 .090
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Table 3. Comparison of Eating Habits between Patients with Thyroid Cancer and Healthy Adults (N=1,403)

Variables Categories
Cancer patients

(n=468)
Healthy adults

(n=935) x2 p
n (%) n (%)

Frequency of meal intake
(times/day) (n=1,128)

1~2
3
Irregular

124 (26.5)
308 (65.8)
36 (7.7)

201 (30.5)
410 (62.1)
49 (7.4)

 2.10 .511

Frequency of eating out
(n=1,105)

Rarely eat
＜4 times/week
Once/day
≥Once/day

233 (49.8)
86 (18.4)
89 (19.0)
60 (12.8)

264 (41.4)
117 (18.4)
159 (25.0)
 97 (15.2)

 9.52 .023

Frequency of fast or fried 
food intake (n=1,158)

Rarely eat
1~3 times/month
Once/day
≥4 times/day

103 (22.0)
296 (63.3)
45 (9.6)
24 (5.1)

123 (17.8)
471 (68.2)
68 (9.9)
28 (4.1)

 4.28 .232

Frequency of drinking 
coffee (n=1,206)

Very little
＜4 times/week
1~2 times/day
3~6 times/day

 78 (16.7)
 88 (18.8)
216 (46.1)
 86 (18.4)

64 (8.6)
163 (22.1)
349 (47.3)
162 (22.0)

18.88 ＜.001

Table 4. Comparison of Perceived Stress between Patients with Thyroid Cancer and Healthy Adults (N=1,403)

Variables Categories
Cancer patients

(n=468)
Healthy adults

(n=935) x2 or t p
n (%) or M±SD n (%) or M±SD

Perceived stress level (range 9~45) 17.73±6.45 16.59±7.21 2.99 .004

Feeling when 
experiencing stress

Decline in problem-solving capability
Criticized or judged by others
Mentally tired
Difficulty to relax
Angry
Lose motivation
Nervous
Destroy something
Think of nothing

 2.06±0.94
 1.48±0.79
 2.16±1.03
 2.03±1.02
 2.16±1.02
 2.10±0.99
 2.36±1.07
 1.38±0.77
 2.00±1.11

 2.07±1.02
 1.45±0.78
 2.10±1.10
 1.89±1.04
 1.99±1.03
 2.00±1.05
 2.07±1.08
 1.34±0.76
 2.01±1.18

-0.18
0.67
1.00
2.40
2.93
1.74
4.77
0.92

-0.15

.822

.510

.359

.017

.003

.008
＜.001

.304

.906

Perceived major 
stressor

Work, job, school
Interpersonal relationships
Changes in interpersonal relationships
Financial problems
Boredom in daily life/others

211 (45.2)
163 (34.9)
19 (4.0)
34 (7.3)
41 (8.6)

380 (40.7)
276 (29.6)
29 (3.1)

131 (14.1)
119 (12.5)

2.52
4.09
0.86

13.67
4.85

.130

.043

.352
＜.001
＜.001

proportion of participants who ate out more than once a 
day and the frequency of coffee intake were significantly 
higher than the cancer patient group (x2=9.52, p=.023 and 
x2=18.88, p<.001, respectively). The perceived stress scores 
were significantly higher in the patient group than in the 
healthy control group (t=2.99, p=.004; Table 4). Concerning 
the feelings experienced when participants faced stressful 
situations before diagnosis, a significantly higher proportion 
of patients reported: "difficulty to relax" (t=2.40, p=.017), 
"anger" (t=2.93, p=.003), "losing motivation" (t=1.74, p=.008), 

or "nervousness" (t=4.77, p<.001) than the healthy control 
group did (Table 4).

3. Factors Associated with Incidence of Thyroid Cancer

In the bivariate analysis, differences were observed (and 
adjusted for) between the two groups regarding con-
founding variables. After entering the variables that sig-
nificantly influenced intergroup relations, backward mul-
tivariate logistic regression was performed, identifying 
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Table 5. Logistic Regression Analysis of Variables Affecting the Incidence of Thyroid Cancer (N=468)

Variables Categories
Crude OR Multivariate OR

OR (95% CI) p OR (95% CI) p

Sleep disturbance 1.21 (1.17~1.26) ＜.001 1.22 (1.16~1.27) ＜.001

Subjective sleep 
quality

Very good
Fairly good
Fairly bad
Very bad

1 (reference)
1.43 (0.96~2.13)
1.62 (1.04~2.51)
2.88 (1.45~5.77)

.077

.031

.003

Daytime dysfunction No problem at all
Very slight problem
Somewhat of a 
problem
A very big problem

1 (reference)
1.75 (1.37~2.24)
2.71 (1.88~3.90)

 4.39 (1.42~13.63)

＜.001
＜.001

.010

1.66 (1.24~2.21)
1.77 (1.11~2.83)
0.95 (0.23~3.90)

.001

.016

.950

Eat out Very little
＜4 times/week
1~2 times/day
3~6 times/day

1 (reference)
0.83 (0.59~1.15)
0.63 (0.46~0.86)
0.71 (0.48~1.01)

.277

.004

.058

Drinking coffee Very little
＜4 times/week
1~2 times/day
3~6 times /day

1 (reference)
0.44 (0.29~0.67)
0.51 (0.35~0.73)
0.47 (0.28~0.66)

＜.001
＜.001
＜.001

0.63 (0.38~1.05)
0.67 (0.43~1.05)
0.53 (0.32~0.87)

.075

.084

.013

Perceived stress level 1.02 (1.01~1.04) .004

CI=confidence interval; OR=odds ratio.

sleep disturbances, daytime dysfunction, and frequency of 
coffee intake as significant variables. When the degree of 
sleep disturbance increased by one level, the odds of devel-
oping thyroid cancer increased 1.22-fold (95% Confidence 
Interval [CI]=1.16~1.27; p<.001). Compared with those 
who experienced no daytime dysfunction, participants 
who reported "only a minor problem" had 1.66 higher 
odds of developing thyroid cancer (95% CI=1.24~2.21; 
p=.001), while those who reported "somewhat of a prob-
lem" had 1.77 higher odds (95% CI=1.11~2.83; p=.016). 
Compared with those who rarely drank coffee, partici-
pants who drank three-six cups of coffee a day had lower 
odds of developing thyroid cancer (Odds Ratio [OR]=0.53; 
95% CI=0.32~0.87; p=.013). The crude OR (1.02) of per-
ceived stress was significant (p=.004); however, after mul-
tivariate logistics regression, the significance was lost. The 
fit of the logistic regression model was evaluated by the 
Hosmer Lemshow goodness-of-fit test (p=.269), and the 
explanatory power was determined by C-statistics (0.739, 
95% CI; 0.716~0.762)(Table 5).

DISCUSSION

We investigated the relationship between thyroid can-
cer and daily lifestyle-related variables, such as sleep qual-
ity, eating habits, and perceived stress among adults with 

no risk factors for thyroid cancer-history of thyroid cancer, 
family history of cancer, and thyroid-related illnesses-and 
with no chronic diseases. In this study, we found that sleep 
disturbances and perceived stress influence thyroid cancer, 
while coffee intake may mitigate against its development. 
Poor sleep quality and stress were also highlighted.

In this study, 27.4% of the participants were men and 
72.6% women, consistent with the previously reported 
men/women thyroid cancer patient ratio of 0.3:1 [2]. The 
average age of the participants was 44 years, similar to 
findings of a previous study [24], showing that thyroid 
cancer incidences among Koreans rise dramatically in the 
age group of 35~64. The obese people percentage in this 
study was 34.2%, nearly the same as the obesity rate 34.1%, 
among people older than 19 years old from the survey con-
ducted by the Korean Statistical information service in 
2016 [16].

Sleep quality, sleep disturbance, and daytime dysfunc-
tion significantly differed between the patient and healthy 
control groups. This finding supports the World Cancer 
Report, showing that shiftwork was a risk factor for cancer 
[25] and that the risk of developing cancer increases with 
poor sleep quality and shorter sleep duration [26,27].

Between the patient group with thyroid cancer and the 
control group, a statistically significant difference was 
found in the frequency of dining out. However, in this 
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study, there is no investigation into which aspect has af-
fected thyroid cancer except the frequency of dining out. 
Therefore, a deeper, further study on this subject is needed. 
Bandurska-Stankiewicz et al. [12] reported that eating 
habit affects health status among patients who are suffer-
ing from thyroid cancer. However, according to Choi and 
Kim [28], who analyzed 27 studies published between 1995 
to 2014, each research result had no consistency on the 
whole. Eating habits comprise a variety of diet-related 
factors. Preventive interventions should consider what 
eating factors affect thyroid function through altering thy-
roid hormone levels.

This study found that perceived stress was significantly 
higher in the patient group. This finding supports a pre-
vious study [13] of 259 Korean women with thyroid can-
cer, showing that stress is a risk factor for thyroid cancer. 
Over 40% of participants in both groups in this study re-
ported that their major stressors are associated with work, 
job, and study. Unfortunately, perceived stress was not as-
sociated with the incidence of thyroid cancer in the multi-
variate analysis of this study, but a further investigation 
about the relationship of stress with thyroid cancer is 
needed. However, a previous study reported that stress at 
the workplace was the principal risk factor for colon, lung, 
and esophageal cancers and that stress increased cancer 
incidences in employees with work-related stress [29]. 
Stress influences not only cancer incidences but also the 
treatment course for cancer and the quality of life of cancer 
patients, resulting in poor quality of life and fear of re-
currence among cancer patients [3]. Therefore, healthcare 
providers should periodically evaluate the stress of adults 
at high-risk of thyroid cancer or patients with thyroid can-
cer who have undergone surgery at outpatient visits, and 
develop and provide nurse-led relaxation therapy or 
counseling programs.

Multivariate analyses showed that when sleep level dis-
turbance increased by one level, the odds of developing 
thyroid cancer increased by 1.22-fold. Sillah et al. [27] 
found that patients with severe obstructive sleep apnea 
were more likely to develop cancer than those with less se-
vere obstructive sleep apnea. In 2016, Phipps et al. [26] 
found that sleep disturbance decreased survival rates of 
breast cancer patients by 1.34-fold. These findings suggest 
that sleep disturbance can increase the incidence and sur-
vival rates of cancer patients; thus, we must endeavor to 
identify and improve sleep disturbance risk factors. Com-
pared to participants who did not experience daytime dys-
function, those who reported "only a minor problem" had 
1.66 higher odds of developing thyroid cancer, and those 
who reported "somewhat of a problem" had 1.77 higher 

odds. In a previous study of patients with chronic in-
somnia, it was found that daytime sleepiness, low quality 
of sleep, and perceived stress lowered functional health 
[30], therefore, more attention is needed for sleep quality 
in high-risk patients with thyroid cancer.

The higher consumption frequency of coffee in the 
healthy control group is consistent with the findings of 
case-control studies by Lee and Kwak [13] and Przybylik- 
Mazurek et al. [31], in which coffee consumption was sig-
nificantly associated with thyroid cancer incidences. The 
odds of developing thyroid cancer decreased by a factor of 
0.53 among those who drank three-six cups of coffee a day, 
compared with those who rarely drank coffee. This is con-
sistent with the findings of a previous meta-analysis, dem-
onstrating that the odds of developing liver cancer de-
creased two-fold among those who drank a large amount 
of coffee [32], and a study where coffee consumption de-
creased the risk of liver and endometrial cancer develop-
ment; however, inconsistent results have been found con-
cerning the relationship between stomach, pancreatic, 
lung, and ovarian cancer incidences and coffee con-
sumption [32-34]. Since previous studies have shown con-
tradictory effects of coffee consumption on the occurrence 
of thyroid cancer, repeated studies considering the type of 
thyroid cancer, demographic characteristics of the subject, 
and the amount of caffeine contained in coffee are needed 
in the future. This can be used as basic data for clinical ed-
ucation to educate patients on the effects of caffeine intake.

Our study’s strength is that we determined how sleep 
quality, eating habits, and perceived stress before receiv-
ing cancer diagnosis influenced the incidence of thyroid 
cancer among those with no risk factors through a PSM 
analysis. However, our study has several limitations: first, 
we conveniently selected participants from patients with 
thyroid cancer at a hospital; therefore, the findings may 
not apply to all Korean patients with thyroid cancer. 
Second, participants had to rely on their memory when 
filling out the questionnaire before receiving their diag-
nosis, thereby increasing the risk of recall bias. Finally, 
participants’ socioeconomic status such as education, oc-
cupation, and income were not identified, and their im-
pact on the risk of thyroid cancer was not controlled for.

CONCLUSION

Poor sleep quality and low consumption of caffeine- 
containing beverages were identified as significant pre-
dictors of thyroid cancer. Both predictors and relevance 
can be used to understand patients with thyroid cancer, 
with a provision of basic data on therapy and preventive 
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nursing. Intervention programs for enhancing sleep qual-
ity and managing coffee intake habits among at-risk pa-
tients and patients with thyroid cancer needs to be de-
veloped. Further studies that control for socioeconomic 
status and occupation are also required.
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