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ABSTRACT
Background: Middle-aged cancer survivors lack specific health guidelines compared to young and old cancer survivors. Their in-
creased prevalence necessitates the establishment of tailored health guidelines. This study aimed to investigate the health-related 
behaviors of middle-aged cancer survivors compared to those of the general population.
Methods: This cross-sectional study analyzed 17,332 adults aged 40–65 years who participated in the sixth and seventh Korea Na-
tional Health and Nutrition Examination Survey (2013–2018). Data on cancer screening, alcohol consumption, smoking, physical ac-
tivity, sedentary time, and dietary management were collected via self-reported questionnaires. Propensity score matching (1:5) re-
vealed 591 middle-aged cancer survivors and 2,955 non-cancer controls. Descriptive statistics, chi-square tests, and logistic regres-
sion analyses were conducted to compare the demographic characteristics and health-related behaviors of both groups.
Results: Multivariate analysis revealed that middle-aged cancer survivors were significantly less likely to consume alcohol (odds ratio 
[OR]: 0.64; 95% confidence interval [CI]: 0.51–0.81) and smoke (OR: 0.65; 95% CI: 0.43–0.99) and more likely to engage in aerobic 
physical activity (OR: 1.33; 95% CI: 1.08–1.64) and practice dietary management (OR: 1.47; 95% CI: 1.17–1.84) than the non-cancer 
controls. However, no significant differences in cancer screening adherence and sedentary time were observed between both groups.
Conclusions: Overall, this study provides fundamental data for the development of tailored health guidelines and patient education 
programs for cancer survivors.
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INTRODUCTION

In addition to the National Cancer Screening Program, various 
private health screening programs have significantly increased 
the early cancer detection rate in South Korea [1]. Compared to 

that in 1999, cancer incidence rate more than doubled in 2019, 
especially among individuals over 40 years of age [2]. Subse-
quently, early detection and treatment improved the 5-year sur-
vival rate of patients with cancer to 70.7%, leading to a growing 
population of approximately 2.15 million cancer survivors [2]. 
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Maintaining a healthy lifestyle after primary cancer treatment 
is crucial to prevent recurrence in cancer survivors. Various 
lifestyle interventions, such as regular physical activity and di-
etary modifications, improve the life quality of cancer survivors 
[3,4]. Prevention of secondary cancer and chronic diseases is 
necessary to reduce the mortality rate, further emphasizing the 
importance of lifestyle management, including regular health 
screening, smoking cessation, moderate alcohol consumption, 
aerobic exercise, and balanced diet [5,6].

Compared to the young and old cancer survivors, middle-aged 
cancer survivors face unique challenges in resuming their daily 
lives after treatment. Many return to work and shoulder family 
responsibilities while managing the long-term complications of 
cancer treatment, such as pain, fatigue, and depression. These 
survivors exhibit a higher risk of developing secondary cancers 
and chronic diseases than the general population, making good 
health-related behaviors critical to ensure long-term survival [7]. 
However, comprehensive health management guidelines spe-
cific to middle-aged cancer survivors are limited, with existing 
recommendations often generalized for all patients with cancer 
regardless of age [8,9]. Furthermore, long-standing lifestyle 
habits are difficult to change following cancer diagnosis and 
adherence to recommended health-related behaviors is often 
suboptimal in patients with cancer [10]. Therefore, we analyze 
health-related behaviors that could be recommended to mid-
dle-aged cancer survivors, which have not been addressed in 
previous studies.

This study aimed to assess the health-related behaviors of 
middle-aged cancer survivors in South Korea using the Korea 
National Health and Nutrition Examination Survey (KN-
HANES) data. By comparing their health-related behaviors with 
those of non-cancer controls, this study provides fundamental 
data for the development of tailored health guidelines and pa-
tient education programs for cancer survivors.

METHODS

Study design and participants
This retrospective study used secondary data from KNHANES 
to compare the health-related behaviors of middle-aged cancer 
survivors and non-cancer controls. This study was approved by 
the Institutional Review Board (IRB) of the Hwasun Chonnam 
National University Hospital (IRB No. CNUHH-2022-108). The 
dataset was officially approved as national statistics (approval 
No. 117002) and collected according to the National Health 

Promotion, Statistics, and Personal Information Protection 
Acts. KNHANES VI (2013–2015) and VII (2016–2018) data 
were analyzed. Out of 47,217 survey participants, only 17,332 
individuals aged 40–65 years were included in this study. Par-
ticipants who answered “don’t know” or refused to answer the 
questions related to cancer diagnosis (n=1,917) and health-re-
lated behaviors (n=2,232) were excluded from the study, re-
sulting in a final sample size of 13,183 individuals. Among 
these individuals, only 750 had a history of cancer, with 12,433 
individuals having no cancer history. To maintain a homoge-
nous sample, individuals diagnosed within the past 2 years were 
excluded due to ongoing acute treatment and post-treatment 
effects, such as emotional stress, anxiety, depression, fatigue, 
and physical impairments [11]. Consequently, the final sample 
included 591 middle-aged cancer survivors diagnosed within 
the last 2 years (Fig. 1).

Variables
Study variables included sociodemographic characteristics, 
such as age, sex, marital status, education level, employment 
status, household income, and residential area, body mass in-
dex (BMI), comorbidities, activity limitations, stress level, and 
self-reported health status. According to the criteria established 
by the Korean Society for the Study of Obesity, the participants 
were categorized as underweight (<18.5 kg/m2), normal weight 
(18.5–24.9 kg/m2), or obese (≥25.0 kg/m2) based on their BMI 

KNHANES VI-VII (2013-2018) participants (n=47,217)

Excluded (n=29,885)
• Age<40 years (n=20,420) or age≥65 years (n=9,465)

Excluded (n=4,149)
• �No information regarding self-reported cancer 

diagnosis (n=1,917) 
• �Non-responders to questionnaire on health promoting 

behaviors (n=2,232)

40≤age<65 years (n=17,332)

Middle-aged cancer 
survivors (n=750)

Cancer survivors with 
≥2 years of diagnosis 

(n=591)

Middle-aged non-cancer 
participants (n=12,433)

Fig. 1. Flowchart of the study participants. KNHANES, Korea 
National Health and Nutrition Examination Survey.
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[12]. The participants were further categorized as married or 
non-married (single, divorced, or separated) based on their 
marital status and as <high school, high school graduate, or 
≥college graduate based on their education level. Additionally, 
the participants were classified as employed or unemployed 
based on their employment status and categorized into four 
groups (low, middle-low, middle-high, and high income) based 
on their household income. Based on their residential area, they 
were categorized as urban or rural. Comorbidities included 
physician-diagnosed conditions, such as hypertension, dyslip-
idemia, cardiovascular diseases, arthritis, chronic respiratory 
diseases, diabetes, thyroid diseases, depression, chronic kidney 
disease, and liver diseases (hepatitis B, hepatitis C, and cirrho-
sis). Activity limitations were assessed with the question, “Do 
you have any limitations in your daily life and social activities 
due to current health problems or physical/mental disabilities?” 
The responses were categorized as “Yes” or “No.” Stress level 
was assessed with the question, “How much stress do you usu-
ally experience in daily life?” The responses were categorized as 
none, mild, moderate, or severe. Self-reported health status was 
assessed with the question, “How would you rate your overall 
health?” The responses were categorized as good, fair, or poor.

Health-related behaviors
Health-related behaviors were assessed based on the key lifestyle 
factors associated with cancer prevention and survival. Cancer 
screening adherence was defined as having undergone screen-
ing within the past 2 years, including both self-paid screening 
at comprehensive health centers and that provided by the Na-
tional Health Insurance Corporation. Participant responses for 
screening adherence were categorized as “Yes” or “No.” Alcohol 
consumption was assessed based on the “monthly drinking 
rate” indicated in the KNHANES data, with participant re-
sponses classified as “Yes” if they consumed alcohol at least once 
per month or “No” if they were lifetime abstainers or consumed 
alcohol less than once per month. Based on their smoking 
status, the participants were classified as “current smokers” or 
“non-smokers/former smokers who quit smoking.” Physical ac-
tivity was assessed according to the World Health Organization 
guidelines, with moderate-intensity activity defined as at least 
150 minutes activity per week, vigorous-intensity activity as at 
least 75 minutes activity per week, or equivalent combination 
of both moderate and vigorous activities (1 minute of vigorous 
activity=2 minutes of moderate activity) [13]. Sedentary time 
was evaluated based on the self-reported daily sitting time, with 

prolonged sedentary time (>7 hr/day) classified as a risk factor 
for increased mortality [14]. Patient responses to the dietary 
control question, “Do you control your diet for special health 
reasons?” were categorized as “Yes” or “No.”

Statistical analyses
As the KNHANES data were collected using a complex sam-
pling design rather than complete enumeration, survey weights, 
stratification variables, and cluster variables were incorporated 
into the statistical analyses. For the sociodemographic charac-
teristics, unweighted numbers and weighted percentages were 
used as categorical variables, whereas means and standard er-
rors were used as continuous variables.

Propensity score matching (PSM) was performed using a 
non-random package in R, version 4.1.0 to minimize the selec-
tion bias [15]. Each middle-aged cancer survivor was matched 
with five non-cancer controls based on variables potentially in-
fluencing the health-related behaviors, including age, sex, BMI, 
marital status, education level, employment status, household 
income, residential area, comorbidities, activity limitations, 
stress level, and self-reported health status. Univariate analyses 
were conducted using chi-square tests, whereas multivariate 
analyses were performed using binary logistic regression. Mul-
tivariate logistic regression models were developed using two 
approaches to evaluate the health-related behaviors before and 
after PSM. Model 1 was adjusted for PSM and significant vari-
ables (P<0.1) identified via the univariate analyses of health-re-
lated behaviors, whereas Model 2 was adjusted for PSM and all 
covariates. Two-tailed P-value <0.05 was considered statistically 
significant. All statistical analyses, except PSM, were performed 
using SPSS ver. 28.0 (IBM Corp.).

RESULTS

Patient characteristics before and after propensity 
score matching
Patient characteristics before and after PSM are presented in 
Table 1. Among the 13,024 participants, mean age of the 591 
cancer survivors, including 136 males (26.3%) and 455 females 
(73.7%), was 53.8 years. Before matching, mean age of 12,433 
non-cancer participants, including 5,071 males (47.8%) and 
7,362 females (52.2%), was 51.2 years. After 1:5 PSM, the final 
sample comprised 591 cancer survivors and 2,955 non-cancer 
controls. Prior to matching, significant differences in baseline 
characteristics, including age, sex, BMI, education level, em-
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Table 1. Characteristics of the study population before and after 1:5 PSM

Characteristic
Before matching After 1:5 PSM

Case (n=591) Control (n=12,433) P-value Case (n=591) Control (n=2,955) P-value
Age (yr) 53.8±0.3 51.2±0.1 <0.001 53.8±0.3 53.5±0.2 0.268
Sex <0.001 0.687
  Male 136 (26.3) 5,071 (47.8) 136 (26.3) 626 (25.4)
  Female 455 (73.7) 7,362 (52.2) 455 (73.7) 2,329 (74.6)
BMI (kg/m2) 0.005 0.843
  <18.5 22 (3.8) 302 (2.4) 22 (3.8) 119 (4.2)
  18.5–25.0 396 (66.5) 7,734 (61.8) 396 (66.5) 1,981 (67.2)
  ≥25.0 173 (29.6) 4,397 (35.9) 173 (28.6) 855 (28.6)
Marital status 0.909 0.551
  Married 496 (85.1) 10,569 (85.3) 496 (85.1) 2,463 (84.0)
  Single/divorced/separated 95 (14.9) 1,864 (14.7) 95 (14.9) 492 (16.0)
Education level <0.001 0.908
  <High school 199 (32.6) 3,405 (24.4) 199 (32.6) 1,031 (31.6)
  High school 233 (40.1) 4,685 (39.1) 233 (40.1) 1,141 (40.9)
  ≥College 159 (27.3) 4,343 (36.6) 159 (27.3) 783 (27.5)
Employment status <0.001 0.855
  Employed 259 (42.5) 3,555 (26.5) 259 (42.5) 1,293 (42.1)
  Unemployed 332 (57.5) 8,878 (73.5) 332 (57.5) 1,662 (57.9)
Household income level 0.002 0.932
  Low 98 (15.2) 1,298 (9.9) 98 (15.2) 459 (14.3)
  Middle-low 137 (21.5) 2,945 (23.1) 137 (21.5) 674 (22.0)
  Middle-high 167 (29.9) 3,683 (30.3) 167 (29.9) 863 (30.8)
  High 189 (33.4) 4,507 (36.7) 189 (33.4) 959 (32.9)
Residential area 0.971 0.639
  Urban 267 (46.7) 5,622 (46.8) 267 (46.7) 1,302 (45.4)
  Rural 324 (53.3) 6,811 (53.2) 324 (53.3) 1,653 (54.6)
Comorbidities <0.001 0.688
  0 253 (45.4) 6,594 (55.1) 253 (45.4) 1,302 (46.4)
  ≥1 338 (54.6) 5,839 (44.9) 338 (54.6) 1,653 (53.6)
Activity limitations <0.001 0.537
  Yes 64 (11.2) 804 (6.2) 64 (11.2) 326 (10.2)
  No 527 (88.8) 11,629 (93.8) 527 (88.8) 2,629 (89.8)
Stress level 0.479 0.948
  None 28 (4.8) 517 (4.2) 28 (4.8) 146 (5.1)
  Mild 110 (17.5) 2,469 (20.0) 110 (17.5) 523 (18.0)
  Moderate 377 (63.9) 7,607 (61.3) 377 (63.9) 1,903 (64.2)
  Severe 76 (13.7) 1,840 (14.4) 76 (13.7) 383 (12.7)
Self-reported health status <0.001 0.897
  Good 109 (19.4) 3,662 (30.1) 109 (19.4) 569 (19.7)
  Fair 305 (51.1) 6,695 (53.8) 305 (51.1) 1,532 (51.9)
  Bad 177 (29.5) 2,076 (16.1) 177 (29.5) 854 (28.4)

Values are presenred as mean±standard error or unweighted numbers (weighted %).
BMI, body mass index; PSM, propensity score matching.

ployment status, household income, comorbidities, activity lim-
itations, and self-reported health status, were observed between 
both groups (P<0.05). However, after matching, no significant 
difference in any characteristic was observed between both 
groups (P>0.05), confirming successful matching.

Cancer types
Among the 591 middle-aged cancer survivors, thyroid cancer 
(n=152; 25.7%) was the most common, followed by breast 
(n=114; 19.3%), other (n=95; 16.1%), cervical (n=78; 13.2%), 
stomach (n=76, 12.9%), colon (n=39; 6.6%), liver (n=10; 1.7%), 
and lung (n=10; 1.7%) cancers. Notably, 17 participants (2.9%) 
were diagnosed with multiple primary cancers. The time 
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elapsed since diagnosis was ≥2 years but <5 years in 201 partici-
pants (34.0%) and ≥5 years in 390 participants (66.0%) (Table 2).

Comparison of health-related behaviors before and af-
ter propensity score matching
Health-related behaviors of both groups before and after PSM 
are presented in Table 3. After matching, significant differences 
in alcohol consumption, physical activity, and diet were ob-

served between both groups. In total, 217 middle-aged cancer 
survivors (39.0%) consumed alcohol compared to the 1,325 
controls (48.5%) (P<0.001). Moreover, 288 cancer survivors 
(50.7%) engaged in moderate or vigorous physical activity, and 
1,276 controls (44.0%) adhered to the recommended physical 
activity guidelines (P=0.011). Dietary management was sig-
nificantly different between both groups, with only 211 cancer 
survivors (35.8%) showing diet adherence compared to the 797 
controls (26.5%) (P<0.001). However, no significant differences 
in cancer screening adherence, smoking status, and sedentary 
time were noted between both groups.

Logistic regression analysis of health-related behaviors
Next, multivariate logistic regression analyses were conducted 
to examine the differences in health-related behaviors between 
middle-aged cancer survivors and non-cancer controls (Table 4). 
In Model 1, which was adjusted for PSM and significant covari-
ates (P<0.1) determined via univariate analyses, middle-aged 
cancer survivors were significantly less likely to consume alco-
hol (odds ratio [OR]: 0.64; 95% confidence interval [CI]: 0.51–
0.81) and smoke (OR: 0.64; 95% CI: 0.42–0.97) but more likely 
to engage in physical activity (OR: 1.33; 95% CI: 1.08–1.63) and 
practice dietary management (OR: 1.47; 95% CI: 1.17–1.83) 
than the non-cancer controls. No significant differences in 
cancer screening adherence and sedentary time were observed 

Table 2. Cancer types of the cancer survivors included in this 
study

Value
Total 591
Single primary cancer
  Thyroid 152 (25.7)
  Breast 114 (19.3)
  Cervix 78 (13.2)
  Stomach 76 (12.9)
  Colon 39 (6.6)
  Lung 10 (1.7)
  Liver 10 (1.7)
  Othersa 95 (16.1)
Double primary cancer 17 (2.9)
Years since diagnosis
  2–5 201 (34.0)
  ≥5  390 (66.0)

Values are presented as number only, number (%).
aCancers other than stomach, liver, colon, breast, cervix, lung, and thyroid 
cancers.

Table 3. Health-related behaviors of the study population before and after 1:5 PSM
Before matching After 1:5 PSM

Case (n=591) Control (n=12,433) P-value Case (n=591) Control (n=2,955) P-value
Cancer screening 0.032 0.104
  Yes 435 (73.9) 8,806 (69.1) 435 (73.9) 2,120 (70.1)
  No 156 (26.1) 3,627 (30.9) 156 (26.1) 835 (29.9)
Alcohol consumption <0.001 <0.001
  Yes 217 (39.0) 6,887 (58.5) 217 (39.0) 1,325 (48.5)
  No 374 (61.0) 5,546 (41.5) 374 (61.0) 1,630 (51.5)
Smoking <0.001 0.068
  Yes 49 (10.3) 2,346 (21.6) 49 (10.3) 345 (13.7)
  No 542 (89.7) 10,087 (78.4) 542 (89.7) 2,610 (86.3)
Physical activity 0.101 0.011
  Yes 288 (50.7) 5,588 (46.6) 288 (50.7) 1,276 (44.0)
  No 303 (49.3) 6,845 (53.4) 303 (49.3) 1,679 (56.0)
Sedentary time 0.482 0.185
  ≥7 hr 302 (51.6) 6,146 (49.9) 302 (51.6) 1,413 (48.3)
  <7 hr 289 (48.4) 6,287 (50.1) 289 (48.4) 1,542 (51.7)
Dietary management <0.001 <0.001
  Yes 211 (35.8) 3,146 (24.6) 211 (35.8) 797 (26.5)
  No 380 (64.2) 9,287 (75.4) 380 (64.2) 2,158 (73.5)

Values are presented as unweighted numbers (weighted %).
PSM, propensity score matching.
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between both groups.
Model 2, which was adjusted for PSM and all covariates, 

showed the same results, with middle-aged cancer survivors 
exhibiting lower odds of alcohol consumption (OR: 0.64; 95% 
CI: 0.52–0.81) and smoking (OR: 0.65; 95% CI: 0.43–0.99) and 
higher odds of engaging in physical activity (OR: 1.33; 95% 
CI: 1.08–1.64) and practicing dietary management (OR: 1.47; 
95% CI: 1.17–1.84) than the non-cancer controls. However, 
no significant differences in cancer screening adherence and 
sedentary time were noted between both groups. All logistic re-
gression models incorporated sampling weights to account for 
the complex survey design of KNHANES.

DISCUSSION

This study investigated the differences in the health-promoting 
behaviors of middle-aged cancer survivors and non-cancer 
participants. Notably, cancer survivors exhibited lower odds of 
alcohol consumption and smoking and higher odds of aerobic 
physical activity and diet adherence than the non-cancer con-
trols. However, no significant differences in cancer screening 
adherence and sedentary time were observed between both 
groups.

Owing to the increasing number of cancer survivors, sec-
ondary cancer prevention has become a major public health 
concern [16]. Various risk factors, including smoking, alcohol 
consumption, poor nutrition, and physical inactivity, contribute 
to primary and secondary cancer development [17]. Specifi-
cally, middle-aged cancer survivors are more vulnerable to car-

diovascular comorbidities, such as hypertension, obesity, and 
smoking-related diseases, than the old cancer survivors [18]. 
Therefore, adopting and maintaining good health-related be-
haviors are essential to improve the long-term health outcomes 
and sustain functional independence in middle-aged cancer 
survivors.

Continuous smoking and alcohol consumption even after 
cancer diagnosis are strongly associated with the increased risk 
of chronic diseases and metabolic syndrome [19,20] and high 
likelihood of cancer recurrence and development of secondary 
malignancies [21,22]. Therefore, healthcare professionals em-
phasize the importance of smoking cessation and reduced alco-
hol consumption to prolong the survival of middle-aged cancer 
survivors. In this study, cancer survivors exhibited lower odds 
of smoking and alcohol consumption than the non-cancer con-
trols, consistent with previous reports [23-25]. Dietary habits 
and physical activity play crucial roles in addressing nutritional 
deficiencies, preserving the muscle mass, and managing meta-
bolic imbalances after cancer treatment [26]. Consumption of 
a nutritionally balanced diet is associated with a low mortality 
risk in cancer survivors [27]. Cancer survivors in their 50s have 
greater awareness of food safety than those in other age groups 
[28]. Although this study did not assess the specific dietary pat-
terns, middle-aged cancer survivors showed dietary adherence 
more consistently than the controls. Regular aerobic physical 
activity is associated with improved physical function, reduced 
psychological distress, and enhanced overall quality of life [29]. 
In this study, middle-aged cancer survivors engaged in physi-
cal activity more than the controls. These reports highlight the 

Table 4. Multivariate analyses of the health-related behaviors of the cancer survivors and non-cancer controls
Model 1a Model 2b

OR (95% CI) P-value OR (95% CI) P-value
Cancer screening (yes) 1.22 (0.97–1.53) 0.089 1.22 (0.97–1.53) 0.092
Alcohol consumption (yes) 0.64 (0.51–0.81) <0.001 0.64 (0.52–0.81) <0.001
Smoking (yes) 0.64 (0.42–0.97) 0.034 0.65 (0.43–0.99) 0.043
Physical activity (yes) 1.33 (1.08–1.63) 0.008 1.33 (1.08–1.64) 0.008
Sedentary time (≥7 hr) 1.15 (0.94–1.40) 0.175 1.15 (0.94–1.40) 0.176
Dietary management (yes) 1.47 (1.17–1.83) <0.001 1.47 (1.17–1.84) <0.001

BMI, body mass index; CI, confidence interval; OR, odds ratio; PSM, propensity score matching.
aModel 1 was adjusted for PSM and significant covariates (P<0.1) identified via the univariate analyses of all health-related behaviors. For cancer screening 
adherence, significant covariates included sex, marital status, education level, household income level, comorbidities, activity limitations, and self-
reported health status. For alcohol consumption, significant covariates included age, sex, BMI, education level, employment status, comorbidities, activity 
limitations, and self-reported health status. For smoking status, significant covariates included sex, BMI, marital status, employment status, household 
income level, residential area, activity limitations, stress level, and self-reported health status. For physical activity, significant covariates included age, 
marital status, education level, household income level, residential area, activity limitations, stress level, and self-reported health status. For sedentary 
behavior, significant covariates included age, sex, education level, household income level, stress level, and self-reported health status. For dietary 
management, significant covariates included sex, BMI, employment status, comorbidities, and activity limitations. bModel 2 was adjusted for PSM and all 
covariates.
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need for structured guidelines focusing on minimizing the risk 
of exercise-related injuries to ensure the safe and effective im-
plementation of exercise programs for cancer survivors.

Secondary primary cancer, which is distinct from cancer 
recurrence and metastasis, is a newly diagnosed malignancy 
in individuals with cancer history. Cancer survivors exhibit a 
significantly higher risk of secondary cancer development than 
the general population [5]. Despite this increased risk, many 
survivors do not undergo the recommended secondary cancer 
screening, often due to limited awareness and healthcare access 
[30,31]. A previous study reported higher cancer screening 
adherence in middle-aged cancer survivors than in the general 
population due to improved information dissemination [7]. In 
contrast, this study revealed no significant difference in cancer 
screening adherence between the middle-aged cancer survivors 
and non-cancer controls. This suggests that external factors, 
such as healthcare accessibility, insurance coverage, and socio-
economic barriers, influence cancer screening adherence more 
than individual awareness. Future studies should explore these 
determinants to facilitate the establishment of targeted inter-
ventions to promote cancer screening. Moreover, considering 
the lack of standardized secondary cancer screening guidelines, 
healthcare providers should emphasize the importance of rou-
tine screening to facilitate the early detection and timely treat-
ment of patients.

Sedentary behaviors, defined as activities requiring energy 
expenditure <1.5 metabolic equivalents while sitting, reclining, 
or lying down, are growing health concerns for cancer survivors 
[32]. Prolonged sedentary time >10 hr/day is associated with in-
creased all-cause mortality and reduced quality of life in cancer 
survivors [33-35]. Therefore, the World Health Organization 
[36] recommends engaging in physical activities of any intensi-
ty in sedentary time. Simple behavioral modifications, such as 
using stairs instead of elevators, engaging in brief high-intensity 
exercises, and minimizing screen time, reduce the sedentary 
time and improve the overall health of individuals. Notably, 
this study indicated no significant difference in sedentary time 
between the middle-aged cancer survivors and non-cancer con-
trols, possibly due to its greater focus on engaging in moderate–
vigorous physical activity than on specific efforts to reduce 
sedentary time. Therefore, future studies should investigate 
whether reducing sedentary time independent of physical ac-
tivity levels improves the long-term health outcomes of cancer 
survivors. Moreover, use of wearable technology with real-time 
activity tracking can provide objective data on sedentary time 

and its impact on cancer survival.
This study has several strengths. Use of a large nationally rep-

resentative dataset and PSM reduced the selection bias, thereby 
improving the reliability of the findings. Unlike previous studies 
that grouped different age ranges and cancer types, this study 
specifically focused on the middle-aged cancer survivors, there-
by providing specific insights into this population. As mid-
dle-aged individuals are actively engaged in the workforce and 
often serve as caregivers, good health-related behaviors are par-
ticularly important for their long-term well-being. Furthermore, 
this study highlights the importance of reducing the sedentary 
time and increasing the physical activity of cancer survivors. Al-
though no significant difference in sedentary time was observed 
between the middle-aged cancer survivors and non-cancer con-
trols, targeted interventions are necessary to change the seden-
tary behaviors of middle-aged cancer survivors.

This study has some limitations. First, cancer stage was not 
considered, which may have influenced the findings, as indi-
viduals with advanced cancer often exhibit physical limitations 
affecting their activity levels. Therefore, future studies should 
assess cancer staging to provide more comprehensive insights. 
Second, self-reported nature of the survey may have introduced 
potential recall bias and subjective variability, particularly in 
dietary and physical activity assessments. Third, this cross-sec-
tional study did not determine the associations between cancer 
survival and health-related behaviors, warranting further lon-
gitudinal studies. Nevertheless, this study provided valuable 
insights into the health-related behaviors of middle-aged cancer 
survivors, facilitating the development of tailored interventions 
to enhance their long-term survival.

In conclusion, although middle-aged cancer survivors ex-
hibited health-promoting behaviors, including reduced alcohol 
consumption and smoking, high physical activity, and dietary 
adherence, some gaps persisted in their preventive care. This 
study highlights the importance of secondary cancer screening 
and reduced sedentary time for the enhanced survival of these 
individuals. Furthermore, targeted interventions are necessary 
to address the existing gaps and improve the long-term health 
outcomes of middle-aged cancer survivors.
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