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ABSTRACT: Background: Patients with cancer are confronted not only with physical changes and pain but also with
significant psychological challenges, including distress, anxiety, and depression, as a consequence of their diagnosis and
treatment. This study aimed to identify the factors influencing anxiety or depression in patients with cancer, examine the
relationship between the duration since cancer diagnosis and psychological state, and explore the association between
these factors and the use of Korean medicine (KM). Methods: This study utilized data from the 2018 Korea Health
Panel spanning 2008 to 2018. The analysis focused on adult participants (aged 19 and above) diagnosed with cancer
who responded to their psychological state (i.e., anxiety or depression) and the duration since their cancer diagnosis.
The dependent variables were the presence of anxiety or depression and the utilization of KM. Descriptive statistics
and multiple logistic regression analysis were used to investigate factors influencing these variables. Results: A total
of 773 participants were included in the final analysis, of whom 214 reported prior KM experience. Multiple logistic
regression analysis indicated that the likelihood of experiencing anxiety or depression decreased as the duration since
cancer diagnosis increased. Factors associated with anxiety or depression in patients with cancer included sex (odds
ratio [OR] = 2.06), number of chronic diseases (OR = 1.17), Charlson Comorbidity Index score (CCI score of 2: OR =
1.60), and EQ-5D (EuroQol Five Dimensions Questionnaire) index (OR < 0.001). Cancer patients without anxiety or
depression were more likely to use KM if they had been diagnosed within three years, were female (OR = 2.11), and had
a higher number of chronic conditions (OR = 1.20). In contrast, patients with anxiety or depression were more likely to
utilize KM if they had been diagnosed for more than five years (OR= 6.30) and resided in urban areas. Conclusions: The
results suggest that patterns of KM utilization among patients with cancer are associated with their psychological state.
Future research should focus on identifying direct correlations between psychological factors and KM use in patients
with cancer.
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1 Introduction
Patients with cancer not only experience physical pain during the treatment process but are also

confronted with psychological stressors such as fear of metastasis or death, uncertainty about complete
remission, and concerns about recurrence, all of which act as psychological sources of anxiety and depres-
sion [1,2]. Physical symptoms such as pain, fatigue, and nausea can also increase patients’ levels of anxiety
and depression, highlighting the need for diverse palliative treatments across multiple dimensions for cancer
patients [3,4]. The cancer diagnosis process itself induces psychological stress, which is known to potentially
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lead to mental health issues such as anxiety and depression [5]. Due to uncertainties related to treatment
and physical changes, patients with cancer often experience emotional difficulties, which can affect their
adherence to treatment and overall resilience [6]. Ultimately, mental health problems in patients with cancer
are linked to a decline in their overall quality of life [7], and they may also induce physiological changes,
such as weakened immune function and increased inflammatory responses, potentially leading to negative
outcomes in survival rates [8,9].

In this context, cancer patients expect both direct and indirect positive effects from their treatment
through the use of traditional medicine (TM) and complementary and alternative medicine (CAM) to man-
age cancer symptoms, alleviate treatment side effects, and improve emotional well-being [10,11]. Specifically,
non-pharmacological approaches such as Eye Movement Desensitization and Reprocessing (EMDR) therapy
and light therapy have been found to positively influence the psychological well-being of cancer patients
[12–14], while treatments such as acupuncture, moxibustion, and herbal medicine have been shown not
only to alleviate physical symptoms and to provide psychological stability, thereby enhancing quality of life
[15–17]. However, most existing studies on Korean medicine (KM) for cancer have primarily focused on its
effectiveness in managing physical symptoms, such as cancer treatment side effects, pain management, and
immune enhancement [18]. Consequently, research on how KM affects the psychological state of patients
with cancer is relatively limited, and studies on patterns of KM utilization among patients with cancer
experiencing anxiety or depression are scarce.

Previous research on cancer patients’ utilization of TM has primarily analyzed the current usage status
of TM or CAM [19,20], explored factors influencing TM or CAM usage [21–23], and, among these, focused
on socioeconomic factors to establish correlations with TM usage [24,25]. These studies have generally
been conducted without considering the psychological conditions of cancer patients and their impact on
healthcare utilization. Therefore, there is a lack of research on whether there are changes in KM utilization
over time following cancer diagnosis, how cancer patients with psychological conditions such as anxiety or
depression utilize KM, and what factors influence their utilization of KM.

Thus, the primary aim of this study was to explore the relationship between the duration since cancer
diagnosis, anxiety or depression, and KM utilization among patients with cancer. Specifically, the study
aimed to (1) identify the factors associated with anxiety or depression in cancer patients and the factors
related to KM utilization; (2) examine the relationship between the duration since cancer diagnosis, anxiety
or depression, and KM utilization; and (3) analyze the correlation between anxiety or depression and KM
utilization, as well as the factors that associated with this relationship. Ultimately, this study sought to provide
insights that could positively affect cancer patients’ quality of life.

2 Methods

2.1 Data Source
The Korea Health Panel (KHP) is a statistical dataset jointly surveyed and compiled by the Korea

Institute for Health and Social Affairs (KIHASA) and the National Health Insurance Service (NHIS) through
the establishment of the KHP Consortium to provide foundational information for the formulation of
national health and medical policies. This enables an in-depth analysis of medical utilization patterns,
medical expenditure levels, and factors influencing medical utilization and expenditure based on individual
and household characteristics [26,27]. This study utilized the 2018 data from the first phase of the KHP, “Korea
Health Panel 2008–2018 Annual Data (Version 1.7)” [28]. Although the second phase of the KHP survey
Health Panel Survey includes more recent data, it was difficult to confirm the period of cancer diagnosis.
Therefore, we utilized 2018 data from the first phase, the most recent year available.
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The first wave of the KHP used a probability-proportional two-stage stratified cluster sampling method
with a population frame based on 90% of the census data. To maintain a certain number of sample house-
holds, an additional 2500 households were sampled in 2012 after the initial sampling of 8000 households in
2007, taking into account sample attrition rates. Therefore, the KHP data represent a sample of the Korean
population. The survey method involved collecting health household records, receipts, and year-end tax
settlement data from panel households over one year. Surveyors visit households to verify the collected data
and conduct face-to-face interviews to complete the survey, which forms the basis for the annual data [26,27].

2.2 Sample Selection
The 2018 KHP data included 17,008 participants. Among these, participants who responded with “C00-

D48 Neoplasms” to the question “Chronic diseases you have” in the chronic disease and medication use
survey were included. A total of 16,105 participants who did not diagnosed with malignant or benign tumors
were excluded from the study. Participants aged <19 years were excluded because they could not make
independent decisions regarding medical care (n = 10). By asking the question regarding the year of cancer
diagnosis, we aimed to exclude patients diagnosed with benign tumors and include only cancer patients;
therefore, 64 participants who responded “unknown or no response” to this question were excluded. Finally,
56 participants who responded with unknown or no response to questions about anxiety or depression
were excluded.

The final study population consisted of 773 participants, of whom 214 had utilized KM and 559 had not
(Fig. 1).

Figure 1: Flow chart of sample selection
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2.3 Variables
2.3.1 Dependent Variables

We conducted two multiple logistic regression analyses to analyze the association between the period
after diagnosis and anxiety or depression, and as well as the use of KM among patients with cancer.

In the first logistic regression analysis conducted to analyze the relationship of the period after cancer
diagnosis on anxiety or depression, the dependent variable was set as “presence or absence of anxiety or
depression” among cancer patients. The presence or absence of anxiety or depression among cancer patients
was determined based on their response to the question, “How would you rate your level of anxiety or
depression?” in the “Quality of Life” section of the 2018 KHP Survey. Those who responded “somewhat
anxious or depressed” or “very anxious or depressed” were classified as “with anxiety or depression,” while
those who responded “not anxious or depressed” were classified as “without anxiety or depression.”

After stratifying cancer patients by their anxiety or depression status, logistic regression analysis was
conducted to examine the association between duration since cancer diagnosis and the use of KM. The
dependent variable was set as the “Korean medicine utilization (KM utilization)” among the participants. In
the KHP data, the use of KM is categorized into emergency, inpatient, and outpatient services. Considering
that all items would be beneficial for analyzing KM utilization, the 2018 KHP data had few observations of
KM utilization in emergency and inpatient services, which could introduce bias due to the small sample size.
Therefore, this study only analyzed patients who used outpatient KM services. Accordingly, in the outpatient
medical service utilization questionnaire, respondents who answered “Korean medicine hospital” or “Korean
medicine clinic” to the question “What type of hospital (or clinic) did you visit?” were defined as users of
Korean medical services. Furthermore, we conducted an analysis to examine the diseases participants aimed
to treat and the treatment methods they utilized, to support the understanding of KM utilization.

2.3.2 Independent Variables
The “duration since cancer diagnosis” was selected as the primary independent variable for the two main

logistic regression analyses. In the chronic disease and medicaion use question of the KHP data, the responses
to the question “When were you diagno”. In the case of cancer, considering that five years after diagnosis is
an important milestone for survival, we classified five years or more as a single category. Considering the
distribution of observations suitable for analysis, we finally classified them into “less than 3 years,” “3 years
or more to less than 5 years,” and “5 years or more.”

In addition, variables expected to correlate with KM use among cancer patients, such as sex, age,
education level, household income, residential area, number of chronic diseases, Charlson Comorbidity
Index (CCI), and EuroQol Five Dimensions Questionnaire (EQ-5D), were selected as independent variables.
Sex was categorized as male or female, and age was confirmed as a continuous variable. Educational level was
categorized as elementary school graduate or below, high school graduate or below, or college enrollment or
above. Household income was adjusted by dividing the annual total household income by the square root
of the number of household members, and then categorized into three groups: less than 15 million won, 15
million won or more but less than 30 million won, and 30 million won or more. The residence area was
categorized as urban if the respondents’ current addresses on the survey date were in Seoul Special City,
Sejong City, or one of the six metropolitan cities, and rural for all other areas. The number of chronic diseases
was calculated as a continuous variable based on the respondent’s number of chronic diseases. The CCI was
calculated by summing the weights assigned to 17 major chronic diseases based on Korean Classification of
Diseases (KCD) codes and classifying them into three groups according to the severity of comorbidities. The
EQ-5D is a validated measure of health-related quality of life across five dimensions. Responses of “somewhat
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impaired” or “very impaired or severe” to each item were assigned weights and converted into a continuous
variable. The quality-of-life variable was calculated using EQ-5D profile scores adjusted by a South Korean
time-trade-off value.

2.4 Analysis
This study aimed to investigate the relationship between anxiety or depression and the use of KM,

and how, during the period after cancer diagnosis, it is associated with the use of KM. In this context,
anxiety or depression may act as a mediating variable between the period after cancer diagnosis and the
use of KM. Specifically, patients with cancer may experience anxiety or depression depending on the period
following cancer diagnosis, and this anxiety or depression may, in turn, be associated with the utilization of
KM. Therefore, we first conducted a logistic regression analysis to examine whether anxiety or depression
occurred depending on the period after cancer diagnosis in cancer patients. We then conducted a second
logistic regression analysis, stratifying the subjects into those with and without anxiety or depression to
eliminate the mediating effect of anxiety or depression, and analyzed the association between the period after
cancer diagnosis and the use of KM.

First, we performed a descriptive analysis of all cancer patients to analyze their general characteristics.
To verify the association between patient characteristics and the presence or absence of anxiety or depression
and the use of KM, we conducted a chi-square test for nominal variables and a t-test for continuous variables,
including the period after cancer diagnosis.

Subsequently, to analyze whether the period after cancer diagnosis affected anxiety or depression,
a simple logistic regression analysis was performed using only the variables representing the period
after cancer diagnosis, and a multiple logistic regression analysis was performed, including the subject
characteristic variables.

Finally, to analyze the association between the period after cancer diagnosis, the presence or absence
of anxiety or depression, and the use of KM, we conducted a single logistic regression analysis with
the use of KM as the dependent variable, distinguishing between cases with and without anxiety or
depression, and a multiple logistic regression analysis including both the period after cancer diagnosis and
participant characteristics.

Model fit was assessed using the goodness-of-fit test, and the model’s explanatory power was evaluated
by calculating c-statistics. To check for multicollinearity among independent variables, the variance inflation
factor (VIF) was calculated, and values below 10 were confirmed before presenting the average values.

All analyses were performed using Stata (Stata BE, version 18.0, Stata Corp., TX, USA), and hypothesis
testing was conducted at a significance level of 0.05.

3 Results

3.1 Demographics
The total number of participants was 773, of whom 159 (20.57%) had anxiety or depression and 214

(27.68%) had used KM.
Statistically significant differences in anxiety or depression were observed for the following variables:

use of KM, sex, age, education level, household income, number of chronic diseases, CCI score, and quality
of life (EQ-5D). The duration since cancer diagnosis did not influence anxiety or depression.
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Specifically, among those with anxiety or depression, 15.21% did not use KM, whereas 34.58% did,
indicating a higher proportion of users. Gender showed that women had a higher rate of anxiety or
depression (23.09%) than did men (15.26%). The average age of the participants was 62.40 (±13.44), with
an average age of 61.65 (±13.38) for those without anxiety or depression and 65.33 (±13.29) for those with
anxiety or depression, indicating a higher average age in the group with anxiety or depression. Educational
attainment showed that the proportion of those with anxiety or depression was highest in the group with
an educational level of elementary school graduation or below (26.09%), followed by the group with a high
school graduation or below (19.79%), and the group with a college education or higher (15.82%). Household
income showed the highest rate of anxiety or depression at 24.89% in the group earning less than 15 million
won, followed by 22.13% in the group earning between 15 and 30 million won, and 15.81% in the group earning
30 million won or more. The average number of chronic diseases among the participants was 2.85 (±2.44),
with the group experiencing anxiety or depression having an average of 3.95 (±2.65) chronic diseases, which
was higher than the average of 2.57 (±2.30) in the group without anxiety or depression. The CCI score showed
that the proportion of participants with anxiety or depression was the lowest at 15.54% for a score of 0, 22.22%
for a score of 1, and 23.84% for a score of 2, with the proportion gradually increasing with higher scores. The
EQ-5D score was 0.89 (±0.12) on average, with the average for the group without anxiety or depression being
0.91 (±0.09), which was higher than the average of 0.79 (±0.17) for the group with anxiety or depression.

Variables associated with using KM include the duration since cancer diagnosis, sex, residential
area, and the number of chronic diseases. When examining the items that showed statistically significant
differences in detail, the proportion of KM users was the highest at 32.62% for those who had been diagnosed
with cancer for five years or more, followed by 24.69% for those diagnosed for less than three years, and
14.79% for those diagnosed for less than five years. The proportion of women who utilized KM was 30.34%,
higher than the 22.09% of men. The proportion of KM users was 32.31% in urban areas, which was higher
than that in rural areas (24.33%). Regarding the number of chronic diseases, the group that utilized KM had
an average of 3.47 (±2.75) chronic diseases, which was higher than the average of 2.62 (±2.27) in the group
that did not utilize KM (Table 1).

Table 1: General characteristics of participants

Category
Total n or

mean ± SD
Anxiety or depression Korean medical service use

No (n, %) Yes (n, %) p-value Nonuser
(n, %)

User (n, %) p-value

Total 773 614 (79.43) 159 (20.57) 559 (72.32) 214 (27.68)
Korean medical service use

Nonuser 559 474 (84.79) 85 (15.21) <0.001***
User 214 140 (65.42) 74 (34.58)

Duration after cancer diagnosis
Less than 3 years 162 122 (75.31) 40 (24.69) 0.099 122 (75.31) 40 (24.69) <0.001***
Less than 5 years 142 121 (85.21) 21 (14.79) 121 (85.21) 21 (14.79)
5 years or more 469 371 (79.10) 98 (20.90) 316 (67.38) 153 (32.62)

Gender
Male 249 211 (84.74) 38 (15.26) 0.012* 194 (77.91) 55 (22.09) 0.017*
Female 524 403 (76.91) 121 (23.09) 365 (69.66) 159 (30.34)

Age (years) 62.40 ± 13.44 61.65 ± 13.38 65.33 ± 13.29 0.002** 62.34 ± 13.64 62.55 ± 12.92 0.855
Education level
≤Elementary School Graduate 207 153 (73.91) 54 (26.09) 0.040* 144 (69.57) 63 (30.43) 0.530
≤High School Graduate 389 312 (80.21) 77 (19.79) 283 (72.75) 106 (27.25)
≥University Entrance 177 149 (84.18) 28 (15.82) 132 (74.58) 45 (25.42)

Household Income (10,000 won†)
Less than 1500 (Ref) 229 172 (75.11) 57 (24.89) 0.030* 157 (68.56) 72 (31.44) 0.296
More than 1500–less than 3000 253 197 (77.87) 56 (22.13) 185 (73.12) 68 (26.88)

(Continued)
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Table 1 (continued)

Category
Total n or

mean ± SD
Anxiety or depression Korean medical service use

No (n, %) Yes (n, %) p-value Nonuser
(n, %)

User (n, %) p-value

More than 3000 291 245 (84.19) 46 (15.81) 217 (74.57) 74 (25.43)
Residence area

Urban 325 250 (76.92) 75 (23.08) 0.142 220 (67.69) 105 (32.31) 0.014*
Rural 448 364 (81.25) 84 (18.75) 339 (75.67) 109 (24.33)

Numbers of chronic disease 2.85 ± 2.44 2.57 ± 2.30 3.95 ± 2.65 <0.001*** 2.62 ± 2.27 3.47 ± 2.75 <0.001***
CCI (score)

0 296 250 (84.46) 46 (15.54) 0.024* 213 (71.96) 83 (28.04) 0.880
1 45 35 (77.78) 10 (22.22) 34 (75.56) 11 (24.44)
2 432 329 (76.16) 103 (23.84) 312 (72.22) 120 (27.78)

EQ-5D 0.89 ± 0.12 0.91 ± 0.09 0.79 ± 0.17 <0.001*** 0.89 ± 0.12 0.88 ± 0.12 0.182

Note: *p < 0.05, **p < 0.01, ***p < 0.001. †: Korea Won. EQ-5D (EuroQol 5-Dimension scale) is a standardized
instrument for assessing health-related quality of life, where higher scores indicate better health status. CCI (Charlson
Comorbidity Index) is a comorbidity scoring system that predicts mortality risk; higher scores represent greater
comorbidity burden.

3.2 Analysis of the Association between the Period after Cancer Diagnosis and Anxiety or Depression
The results of a single logistic regression analysis based on the period after cancer diagnosis showed

that the probability of anxiety or depression was significantly lower in patients with a period of less than
five years after diagnosis than in those with a period of less than three years (odds ratio [OR] = 0.53, p =
0.033). However, in multivariate logistic regression analysis, the duration since cancer diagnosis did not have
a significant relationship with the presence of anxiety or depression.

In multivariate logistic regression analysis, the variables that were significantly associated with the
presence of anxiety or depression in patients with cancer were sex, number of chronic diseases, CCI score,
and EQ-5D. Female cancer patients had a higher probability of experiencing anxiety or depression (OR =
2.06, p = 0.006), and this probability increased with the number of chronic diseases (OR = 1.17, p = 0.001). A
CCI score of 2 was associated with a higher likelihood of anxiety or depression than a CCI score of 0 (OR
= 1.60, p = 0.045), and the higher the EQ-5D score, the lower the likelihood of anxiety or depression (OR =
0.00, p < 0.001) (Table 2).

Table 2: The association with duration since diagnosis and anxiety or depression in cancer patients

Variables Simple logistic regression Multiple logistic regression

OR p-value OR p-value
Duration after cancer diagnosis

Less than 3 years (Ref.)
Less than 5 years 0.53 0.033* 0.70 0.311
5 years or more 0.81 0.314 1.09 0.743

Gender
Male (Ref)
Female 2.06 0.006**

Age (year) 0.99 0.225
Education level
≤Elementary School Graduate (Ref)

(Continued)
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Table 2 (continued)

Variables Simple logistic regression Multiple logistic regression

OR p-value OR p-value
≤High School Graduate 0.98 0.934
≥University Entrance 0.96 0.918

Household Income∮ (10,000 won†)
Less than 1500 (Ref)
More than 1500–less than 3000 1.31 0.315
More than 3000 1.06 0.835

Residence area
Urban (Ref)
Rural 0.75 0.170

Number of chronic diseases (n) 1.17 0.001**
CCI (score)

0 (Ref)
1 1.31 0.548
2 1.60 0.045*

EQ-5D <0.001 <0.001***

Constant 0.3279 276.9649
Log Likelihood −390.4416 −318.2526
Goodness of fit test p-value – <0.0001
c-Statistics 0.5473 0.8386
Mean VIF – 1.62

Note. *p < 0.05, **p < 0.01, ***p < 0.001. OR, odds ratio; VIF, variance inflation factor. †: Korea Won. ∮ : Household
income was adjusted by dividing it by the square root of the number of household members. EQ-5D (EuroQol 5-
Dimension scale) is a standardized instrument for assessing health-related quality of life, where higher scores indicate
better health status. CCI (Charlson Comorbidity Index) is a comorbidity scoring system that predicts mortality risk;
higher scores represent greater comorbidity burden.

3.3 Analysis of the Association between the Period after Cancer Diagnosis, Anxiety or Depression, and the
Use of KM
To analyze the association between the period after cancer diagnosis, anxiety or depression, and the use

of KM, participants were stratified according to the presence or absence of anxiety or depression, followed
by univariate and multivariate logistic regression analysis. First, when cancer patients did not have anxiety or
depression, the single logistic regression analysis (OR= 0.42, p= 0.011) and the multivariate logistic regression
analysis (OR = 0.39, p = 0.009) both showed that the probability of using KM was lower when the period after
diagnosis was less than 5 years compared to less than 3 years, and this was statistically significant (Table 3).

Additionally, in the absence of anxiety or depression, the likelihood of utilizing KM increased when the
subject participants were female (OR = 2.11, p = 0.004) and as the number of chronic diseases increased (OR
= 1.20, p = 0.001).

Among cancer patients with anxiety or depression, those diagnosed with cancer for five years or more
had a higher probability of using KM than those diagnosed for less than five years, as indicated by both
univariate (OR = 5.21, p < 0.001) and multivariate logistic regression analyses (OR = 6.30, p < 0.001), which
were statistically significant.
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In cases of anxiety or depression, the likelihood of utilizing KM was lower among rural residents (OR
= 0.31, p = 0.002) compared to urban residents.

Table 3: Association of duration since diagnosis on Korean Medicine (KM) utilization among cancer patients after
controlling for anxiety or depression

Variables

Without anxiety or depression With anxiety or depression

Simple logistic
regression

Multiple
logistic

regression

Simple logistic
regression

Multiple
logistic

regression

OR† p-value OR† p-value OR† p-value OR† p-value
Duration after cancer
diagnosis

Less than 3 years (Ref.)
Less than 5 years 0.42 0.011* 0.39 0.009** 1.38 0.602 1.50 0.551
5 years or more 1.00 0.987 0.92 0.751 5.21 <0.001*** 6.30 <0.001***

Gender
Male (Ref)
Female 2.11 0.004** 0.64 0.355

Age (year) 0.99 0.482 0.96 0.038
Education level
≤Elementary School

Graduate (Ref)
≤High School

Graduate
0.98 0.948 0.65 0.368

≥University Entrance 0.92 0.811 1.47 0.549
Household Income∮
(10,000 won†)

Less than 1500 (Ref)
More than 1500–less

than 3000
0.71 0.231 0.72 0.454

more than 3000 0.67 0.176 0.99 0.982
Residence area

Urban (Ref)
Rural 0.88 0.515 0.31 0.002**

Number of chronic
diseases (n)

1.20 0.001** 1.19 0.049

CCI (score)
0 (Ref)
1 0.45 0.133 0.91 0.914
2 1.13 0.585 0.89 0.788

EQ-5D 10.20 0.105 0.47 0.528

Constant 0.3407 0.0368 0.2903 15.6193
Log Likelihood −324.4825 −311.0558 −99.7634 −90.0061

(Continued)
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Table 3 (continued)

Variables

Without anxiety or depression With anxiety or depression

Simple logistic
regression

Multiple
logistic

regression

Simple logistic
regression

Multiple
logistic

regression

OR† p-value OR† p-value OR† p-value OR† p-value
Goodness of fit test
p-value

– 0.4669 – 0.2791

c-Statistics 0.5585 0.6653 0.6733 0.7700
Mean VIF – 1.68 – 1.55

Note. *p < 0.05, **p < 0.01, ***p < 0.001. OR, odds ratio; VIF, variance inflation factor. †: Korea Won. ∮ : Household
income was adjusted by dividing it by the square root of the number of household members. EQ-5D (EuroQol 5-
Dimension scale) is a standardized instrument for assessing health-related quality of life, where higher scores indicate
better health status. CCI (Charlson Comorbidity Index) is a comorbidity scoring system that predicts mortality risk;
higher scores represent greater comorbidity burden.

4 Discussion
This study was conducted to identify the factors associated with cancer patients’ anxiety or depression

and the utilization of KM, and to analyze the key determinants that shape the relationship between these
variables. In this study, anxiety or depression among patients with cancer was associated with factors
such as sex, number of chronic diseases, CCI score, and EQ-5D. The finding that women were more
likely to experience symptoms of anxiety or depression is consistent with previous studies indicating that
physiological and social differences can affect psychological health [29–31]. Moreover, a higher number
of comorbid chronic diseases or a higher CCI score can increase the mental burden on patients because
these factors are known to increase the risk of depression [32–34]. However, a cohort study indicated that
the risk of accumulating chronic diseases increases among individuals with anxiety or depression [35]. In
this study, it was not possible to determine whether anxiety or depression was a consequence of cancer
diagnosis and treatment or a preexisting condition; thus, both possibilities must be carefully considered in
the interpretation of these results.

The results suggest that patients with cancer tend to adapt psychologically over time following their
diagnosis. While patients with cancer initially experience psychological shock along with anxiety or depres-
sion, they gradually adapt psychologically over time and may develop a more positive attitude. This aligns
with previous research indicating that patients diagnosed with cancer for a shorter duration are more
likely to experience adjustment disorders [36,37], and studies showing that, after 8 years from diagnosis,
cancer patients do not differ significantly from healthy individuals in terms of depression, anxiety, and life
satisfaction [38]. These findings imply that cancer patients gradually adapt to their situation and condition
over time, and that an appropriate period is needed for patients to accept their condition and the treatment
they will undergo to foster a positive attitude. However, as this relationship was significant only in a single
logistic regression analysis, further research using a more robust methodology is required to clarify this trend.

This study did not confirm a direct correlation between the mental health status of cancer patients
and their utilization of KM, but identified factors related to anxiety or depression that may be associated
with KM use. Patients without anxiety or depression were more likely to use KM within three years of
diagnosis, whereas those with anxiety or depression showed higher KM utilization after more than five years
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since diagnosis. These findings suggest that the study has identified a significant potential, specifically that
the temporal dynamics of psychological adjustment post-diagnosis in cancer patients are associated with
patterns of KM utilization. Patients without anxiety or depression may perceive their cancer as less severe
or experience less prognostic uncertainty, leading to faster acceptance of their condition and more proactive
seeking of alternative treatments such as KM. This interpretation is supported by previous research indicating
that psychosocial adaptation is associated with reduced uncertainty and increased hope [39]. Conversely,
patients experiencing anxiety or depression tend to exhibit lower treatment adherence, which may delay
acceptance of their condition and KM utilization [6]. However, owing to the lack of clear evidence, further
studies are needed to determine the direct correlates of anxiety or depression and the use of KM.

Another important finding of this study was the difference between urban and rural areas; patients in
urban areas were more likely to use KM. This can be interpreted as a result of the relatively higher accessibility
of medical resources and information in urban areas [40], which may facilitate the concurrent use of standard
cancer treatments and alternative therapies such as KM. By contrast, patients living in rural areas may face
challenges in accessing medical infrastructure, information, and economic resources, which could limit their
ability to utilize KM. This regional disparity reaffirms previous findings that various socioeconomic factors
influence cancer patients’ treatment choices, and that these factors ultimately affect their mental health and
quality of life [21], highlighting the need for support systems that consider socioeconomic status.

This study has several limitations. First, although anxiety and depression are often considered similar
psychological issues, they are distinct mental states. The decision to group them into segments in this study
may have limited the precision of the findings. Second, because anxiety or depression may either precede
or result from a cancer diagnosis, careful consideration is needed when interpreting the results. Third,
the KHP data lacks a precise measurement tool for anxiety and depression, with these conditions inferred
from the EQ-5D items. Consequently, the precision of the measurement may be compromised in terms of
capturing the severity, distinctiveness, and diagnostic relevance of both conditions. Fourth, although this
study identified various socioeconomic and healthcare-related factors associated with KM utilization, it
did not establish a direct causal relationship between anxiety, depression, and KM use. Additionally, the
primary purpose of KM utilization among patients was not for the improvement of their psychological state
(Table A1). Therefore, future studies should aim to clarify KM’s effects on cancer patients’ mental health
through clinical trials, long-term follow-up studies, or qualitative research.

Despite these limitations, this study provides valuable insights into the psychosocial functions of KM,
particularly regarding the temporal dynamics of psychological adjustment post-diagnosis among cancer
patients. Future research should focus on exploring psychosocial relationships, such as the direct impact
of KM utilization on the improvement of mental health in cancer patients, which could lead to important
discoveries regarding the role of KM in enhancing psychological resilience and overall health management
in cancer patients.

5 Conclusions
This study confirmed that the pattern of KM utilization among cancer patients may vary depending on

their psychological state, such as anxiety or depression. Specifically, the finding that there was a difference
in the “period after cancer diagnosis” in the utilization of KM between patients who experienced anxiety or
depression and those who did not indirectly suggests that psychological states may be associated with the use
of KM. Further research is needed to identify direct correlations between anxiety, depression, and KM use.
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KHP Korea Health Panel
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VIF Variance Inflation Factor

Appendix A
Table A1: Disease and treatment methods of participants using Korean Medicine (KM)

Category Anxiety or depression (n, %) Duration after cancer diagnosis (n, %)

No Yes Less than 3
years

Less than 5
years

5 years or
more

Disease
Diseases of the musculoskeletal
system and connective tissue

1429 (77.79) 1054 (79.49) 465 (68.38) 332 (83.63) 1686 (80.82)

Diseases of the digestive system 141 (7.68) 3 (0.23) 120 (17.65) 13 (3.27) 11 (0.53)
Factors influencing health status and
contact with health services

129 (7.02) 0 (0.00) 0 (0.00) 0 (0.00) 129 (6.18)

Injury, poisoning and certain other
consequences of external cause

32 (1.74) 73 (5.51) 3 (0.44) 15 (3.78) 87 (4.17)

Diseases of the nervous system 32 (1.74) 70 (5.28) 26 (3.82) 9 (2.27) 67 (3.21)
Symptoms, signs and abnormal
clinical and laboratory findings

22 (1.20) 46 (3.47) 1 (0.15) 22 (5.54) 45 (2.16)

Neoplasms 10 (0.65) 56 (4.22) 56 (8.24) 6 (1.51) 4 (0.23)
Others 46 (2.50) 24 (1.81) 9 (1.32) 0 (0.00) 61 (2.92)

Treatment method
Acupuncture 1475 (95.35) 1005 (93.49) 505 (90.83) 300 (92.88) 1675 (96.10)
Physical therapy 978 (63.22) 717 (66.70) 269 (48.38) 269 (83.28) 1157 (66.38)
Cupping therapy 78 (5.04) 46 (4.28) 33 (5.94) 5 (1.55) 86 (4.93)

(Continued)
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Table A1 (continued)

Category Anxiety or depression (n, %) Duration after cancer diagnosis (n, %)

No Yes Less than 3
years

Less than 5
years

5 years or
more

Herbal acupuncture 45 (2.91) 25 (2.33) 17 (3.06) 10 (3.10) 43 (2.47)
Herbal medicine 39 (2.52) 30 (2.79) 14 (2.52) 8 (2.48) 47 (2.70)
Herbal preparations 29 (1.87) 30 (2.79) 18 (3.24) 7 (2.17) 34 (1.95)
Others 54 (3.49) 53 (4.93) 52 (9.35) 22 (6.81) 33 (1.89)
Total 1547

(100.00)
1075 (100.00) 556 (100.00) 323 (100.00) 1743 (100.00)
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