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Health-related characteristics of Cancer D
survivors according to body mass index:

a secondary data analysis

In Hoe Ku' and Sangjin Ko*'

Abstract

Background Lifestyle habits and genetic factors of cancer survivors can lead to recurrence or development of new
cancers. Obesity in cancer survivors increases the risk of cancer recurrence and affects mortality. This study aimed to
analyze the relationship between health-related characteristics and related factors in cancer survivors by classifying

obesity according to body mass index.

Methods This study is a secondary data analysis research study using 5-year data, including 3-year (2016-2018) and
2-year data (2019-2020) from the 7th and 8th Korea National Health and Nutrition Examination Survey, respectively.
This study targeted 4,553,669 cancer survivors who had completed past or early cancer management, did not

have active cancer, or were receiving treatment for advanced cancer but were not in the terminal stage. Data were
analyzed with complex sample descriptive statistics, cross-tabulation analysis and chi-square test and t-test. Lastly,
complex sample multivariable linear regression analysis using IBM SPSS software.

Results Demographic factors such as gender (t =-4.07, p <.001), marital status (t=4.20, p <.001), and economic
activity (t =-3.27, p=.002); health factors such as hypertension (t=9.07, p <.001) and hemoglobin level (t=5.29,

p <.001); and nutrition-related characteristics such as frequency of breakfast (t = -6.49, p <.001), sodium intake (t=2.41,
p=.17), vitamin D intake (t=3.02, p=.003), and vitamin C intake (t =-3.43, p=.001) were significant factors influencing
cancer survivors'BMI.

Conclusions The results of this study are significant as they confirm the relationship between health-related
characteristics and BMI in cancer survivors. The study comprehensively identified and presented various factors
related to BMI in the lives of cancer survivors. To control BMI in cancer survivors, it is necessary to assess risk factors
and change health behaviors and eating habits. Based on these results, developing and applying health intervention
programs to prevent BMI increases and managing obesity in cancer survivors is essential. Promoting health strategies
and studying the relationship with BMI in the future will contribute to increasing the healthy survival rate of cancer
SUrvivors.
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Introduction

With the recent development of cancer treatment tech-
nology, cancer survival rates continue to increase [1].
However, as cancer can recur or develop new cancers
owing to genetic factors and lifestyle habits of cancer
survivors, individual health habits are imperative [2,
3]. According to recent American Cancer Society can-
cer survivorship guidelines, obesity has been shown to
significantly affect cancer survivors’ health and risk of
cancer recurrence [4]. In particular, obesity can induce
various systemic changes [5]; however, its relationship
with malignant tumors is not well elucidated [6]. Obe-
sity-related hyperinsulinemia, metabolic syndrome, and
inflammatory cytokines not only promote cancer pro-
gression and metastasis [7], but also affect other health
problems, including cardiovascular disease, hyperten-
sion (HTN), diabetes, osteoporosis, and quality of life
[3, 6]. Obesity causes a range of systemic issues in can-
cer survivors, and previous studies have reported that
obesity increases the risk of cardiovascular disease [8],
metabolic syndrome [9], and the likelihood of cancer
recurrence [10]. Therefore, modifiable factors such as
obesity are crucial components of follow-up care for can-
cer survivors.

Although maintaining a healthy weight is essential for
cancer survivors, several cancer survivors experience
weight gain following treatment [4, 6]. Previous studies
showed that approximately 62% of breast cancer survi-
vors were overweight or obese [11], and obesity among
adult cancer survivors increased faster than in the general
population [12]. Obesity in cancer survivors is associated
with various physical, mental, social, and emotional func-
tions as well as nutritional factors, such as diet [13, 14],
which increase the risk of cancer recurrence and affect
mortality [4, 15]. Therefore, to improve healthy weight
management and health outcomes of cancer survivors,
dietary management such as reduced carbohydrate
intake and calorie restriction, and health behaviors such
as appropriate physical activities are essential [4, 5, 15].
As the association between obesity and cancer survivors
is gaining increasing attention, research on the potential
impact of obesity on survival following cancer diagnosis
is needed. However, the perception of obesity in cancer
survivors has not yet been fully investigated.

Therefore, this study attempted to classify obesity in
cancer survivors by body mass index (BMI) using big
national data and analyzing the relationship between
related factors. Monitoring BMI as an obesity assessment
indicator is a useful tool for early identification of obe-
sity/overweight among cancer survivors [8] and helps to
group and compare individuals with different character-
istics into similar categories. Additionally, BMI has been
found to be the only independent predictor of obesity
in cancer survivors, with other studies reporting similar
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results [8—10]. As the survival rate of cancer survivors
increases, obesity is becoming a significant health risk,
particularly from the perspective of managing cancer
survivors as chronic disease patients. Therefore, greater
attention should be given to this issue. Identifying the rel-
evance of obesity-related risk factors in cancer survivors
and addressing these factors will be crucial in improving
health outcomes. Furthermore, the use of national sam-
pling data will be valuable in shaping long-term national
health policies [16]. Therefore, this study aimed to iden-
tify health-related characteristics of cancer survivors and
analyze factors affecting BMI to present basic data on
obesity management of cancer survivors.

Methods

Study design

This study is a secondary data analysis research study to
investigate the health-related relationship between body
mass index in cancer survivors using 5-year data, includ-
ing 3-year data (2016—2018) from the 7th Korea National
Health and Nutrition Examination Survey (KNHANES)
period and 2-year data (2019-2020) from the 8th
KNHANES period nationwide conducted by the Korea
Disease Control and Prevention Agency.

Participants

The sample was extracted using a two-stage strati-
fied cluster sampling. A total of 37,938 participants
were enrolled in this study stratification by city, prov-
ince, region, gender, and age, with all citizens across the
country as target groups from 2016 to 2020. To account
for the complex sample elements, we used statistical
samples to calculate the integrated weights obtained by
multiplying the strata, clusters, and appropriate weights
by the integrated ratio. In addition, the data integration
between periods was calculated by setting the ratio of
values corresponding to the survey period as the inte-
grated ratio. A cancer survivor is defined as ‘any per-
son living with a cancer diagnosis’ [4]. However, due to
controversy over whether patients with terminal cancer
are considered cancer survivors, this study followed the
standards of the National Cancer Survivors Association
(ENCSI), which defines a cancer survivor as ‘a person
living with or after cancer’ The following selection crite-
ria were used: “Those who have completed past or early
cancer management and have no evidence of active dis-
ease; and ‘Those who can receive cancer treatment due to
advanced disease but are not in the terminal stage’ [17].
Of the 37,938 participants, 1,668 adults aged>19 years
and patients with confirmed cancer diagnosis by doctors
were sampled. Of them, we finally 804 participants were
selected, excluding 864 who responded “yes” to the cur-
rent cancer prevalence or diagnosed with two or more
cancers in the current prevalence. 804 participants are
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used for weighted calculations, the unweighted number
is 4,553,669.

Measurement

Obesity

Anthropometric measurements were performed by
investigators who received training twice to minimize
measurement errors. Height was measured using a sta-
diometer (SECA 225, SECA, Germany), ensuring that all
four parts of the body (heels, buttocks, back, and back of
the head) were in contact with a vertical board. Measure-
ments were taken with the subject standing in the correct
posture, both from the front and the side. Body weight
was measured using a scale (GL-6000-20, G-tech, Korea)
with the subject breathing normally, eyes facing forward,
and arms naturally hanging at the sides. If an examina-
tion gown was not worn during the measurement, a cor-
rection of -0.5 kg was applied using a correction weight.
BMI was defined by measurements, which was calculated
as weight (kg) divided by height squared (m?). We aimed
to identify Asian population obesity based on WHO
(World health organization) criteria for BMI cutoffs.
BMI was categorized as follows: underweight (<18.5 kg/
m?), normal weight (approximately 18.5-22.9 kg/m?),
overweight (approximately 23.0-24.9 kg/m?), and obese
(225 kg/m?) [18].

Demographic characteristics

Demographic characteristics included age, gender, mari-
tal status, education level, economic activity, household
size, and household income. Gender was categorized as
male and female, and marital status was classified into
single and married. Education level was classified into
below middle school level and over high school level.
Economic activity was classified according to presence
or absence. Household type was classified into one per-
son and two or more. Household income was divided
into above and below the median based on monthly total
household income quartile.

Health-related characteristics

Diabetes mellitus (DM), HTN, hours of sleep time, drink-
ing, smoking, cancer screening, subjective health status,
Eastern Cooperative Oncology Group Performance Sta-
tus (ECOG PS), physical activity level, perceived stress
level, mental health counseling, hemoglobin level, plate-
let count, red blood cell (RBC) count, and white blood
cell (WBC) count encompassed the health-related fac-
tors. DM and HTN were classified according to presence
or absence. Sleep time was calculated as the hours of
sleep per day. Drinking experience was classified by pres-
ence or absence based on more than one glass per day,
and smoking experience was classified based on more
than five packs (100 cigarettes) of cigarettes throughout

Page 3 of 11

life. Medical and cancer screenings were classified
according to presence or absence. Subjective health sta-
tus is assessed by asking, ‘How do you think about your
health in general? This is a single question composed of
a 5-point Likert scale. The higher the score, the better
the subjective health status. Responses were reclassified
into three categories: good (good and very good), neu-
tral (average), and bad (bad and very bad). The ECOG PS
index evaluates the systemic functional status of cancer
patients and is classified from level 0, where all activities
are possible, to level 5, where no activities are possible
[19]. In this study, participants were asked about diffi-
culties in daily life activities such as work, study, house-
hold chores, and leisure activities. The responses were
grouped into those with no difficulty or some difficulties
(ECOG PS 0-2) and those unable to conduct daily life
activities (ECOG PS 3-4). The groups were reorganized
into a total of two groups. To calculate physical activity
level, information about walking days and walking time
was obtained by asking, “During the past week, on which
days did you walk at least 10 minutes?”. The number of
days, ranging from 0 to 7, was recorded, and the walk-
ing time was detailed in hours and minutes. Physical
activity level was calculated using the walking metabolic
equivalent (MET) value, with the following formula: 3.3
x walking days x walking minutes). Physical activity level
was classified into light (<600 MET-min/week), moder-
ate (>600 MET-min/week), and vigorous (>1,500 MET-
min/week) [20]. Perceived stress level was scored on a
4-point likert scale by answering a single question about
how much stress one feels during daily life. Responses
were reclassified into a high group (I feel it very much’ or
‘alot’) and a low group (‘a little’ or ‘I hardly feel it"). Men-
tal health counseling was classified according to pres-
ence or absence. Hemoglobin levels were measured using
the sodium lauryl sulfate detection method, expressed
in grams per deciliter (g/dL). Platelet (10%/uL) and RBC
(10%/uL) counts were calculated using the DC sheath flow
detection method, and WBC counts (10°/pL) were mea-
sured using flow cytometry.

Nutrition-related characteristics

Nutrition-related factors were investigated using diet,
dietary supplements, nutrition education, frequency of
meals per week (breakfast, lunch and dinner), and lev-
els of energy, carbohydrate, protein, fat, fiber, sodium,
vitamin D, and vitamin C as variables. Participants were
asked to answer ‘yes’ or ‘no’ to the question of whether
they were controlling their diet for a special reason (e.g.,
disease, weight control, etc.). Dietary supplements were
classified according to whether supplements were taken
1 day preoperatively. Nutrition education was classi-
fied according to nutrition education and counseling
conducted outside the previous year. The frequency of
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breakfast, lunch, and dinner was categorized as 5-7
times, 3—4 times, 1 or 2 times, and seldom in a week.
Daily nutrient intake (energy, carbohydrate, protein, fat,
fiber, sodium, vitamin D, and vitamin C) was investigated
using an individual 24-h recall method, which recorded
the sum of all food and nutrient intake consumed by
an individual during the day. Food intake surveys were
primarily conducted from Sunday to Thursday, so this
should be considered when analyzing trends. Addi-
tionally, because the dietary information relies on self-
reported 24-hour recall, it may not accurately reflect
the eating patterns of all cancer survivors, so caution is
needed in future analyses. To minimize errors, efforts
were made to classify foods into tertiary food codes,
assign conversion coefficients, and calculate avoidance
rates. A PROC SUMMARY was created using the SAS
program to quantify individual daily intake variables.

Data source

This study used 5-year raw data from 2016 to 2020
from KNHANES, a national health survey conducted
annually by the Korea Disease Control and Prevention
Agency with the prior consent of all participants. The
survey includes health surveys and checkups conducted
at mobile screening centers, and nutrition surveys con-
ducted by personally visiting target households. In this
study, raw data with personal information removed were
provided and used after entering user information in the
original data user security protocol and statistical data
user compliance protocol on the KNHANES website.
The Institutional Review Board (IRB) of the University of
Ulsan approved this study (IRB number: 2023R0030).

Data analysis

Statistical analyzes were performed using the IBM Statis-
tical Package for Social Sciences Software (version 28.0,
IBM Corp., Armonk, NY, USA). A P-value of >0.05 was
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were analyzed using complex sample descriptive statis-
tics. Cross-tabulation analysis was used to determine dif-
ferences in BMI according to participant characteristics,
and Chi-square test and t-test statistical methods were
used for group comparison. To analyze demographic,
health-related, and nutritional-related factors affect-
ing the BMI of cancer survivors, complex sample mul-
tivariate linear regression statistical method was used
by entering independent variables showing significant
results in each characteristic step by step.

Results

Cancer characteristics of cancer survivors

When cancer survivors were classified according to BMI,
1,654,179 (36.3%) were of normal weight, 1,509,602
(32.2%) were obese, 1,188,035 (26.7%) were overweight,
and 201,850 (4.7%) were underweight.

Among the cancer types, 974,132 (21.4%) had others
cancer, followed by 973,297 (21.3%) with thyroid cancers.
792,915 (17.4%) had stomach cancer, 597,037 (13.1%)
with breast cancer, and 584,646 (12.8%) with cervical
cancer. Excluding other cancers, stomach cancer was
the most common in normal weight survivors (weighted
n=433,061; 54.6%), whereas in obese, colon cancer
(weighted n=216,903; 44.6%), thyroid cancer (weighted
n=411,326; 42.3%), lung cancer (weighted »n=43,405;
40.6%), and other cancers (weighted n=369,461; 37.9%)
were the most common, and liver cancer was more com-
mon in overweight survivors (weighted »n =10,800; 28.0%)
than in obese survivors (weighted »n=8,808; 22.8%)
(Table 1).

Differences in BMI according to the demographic
characteristics of cancer survivors

As a result of analyzing the BMI according to the demo-
graphic characteristics of cancer survivors, a signifi-
cant difference was observed in terms of age (t=142.51,

considered statistically significant. Demographic, health, =~ p<.001), gender (x*=5.35, p=.28), marital status

and nutrition-related characteristics of cancer survivors

Table 1 Cancer characteristics of the cancer survivors (N=4,553,669)

Variables Categories  Total Body mass index 95% Cl

Underweight  Normal Overweight Obese
N (%) N (%) N (%) N (%) N (%) Lower Upper

Cancer type f Stomach 792915 (17.4) 72,090 (9.1) 433,061 (54.6) 165,815 (20.9) 121,949 (15.4) 644,972 921,998
Thyroid 973,297 (21.3) 14,483 (1.4) 313,894 (32.3) 233,594 (24.0) 1,326 (42.3) 837,686 1,108,908
Colon 486,211 (10.7) 21,570 (4.4) 98,811 (20.4) 148,927 (30.6) 216,903 (44.6) 393,668 578,752
Breast 597,037 (13.1) 33,856 (5.6) 231,398 (38.8) 1,640 (25.4) 180,143 (30.2) 473,334 720,739
Cervix 584,646 (12.8) 17,718 (3.0) 214,761 (36.7) 194,559 (33.3) 157,608 (27.0) 467,646 701,645
Lung 106,794 (2.3) 0(0) 33,390 (31.3) 29,999 (28.1) 43,405 (40.6) 75,848 137,739
Liver 38,637 (0.9) 0(0) 19,029 (49.2) 10,800 (28.0) 8,808 (22.8) 8,698 50,544
Others 974,132 (21.4) 42,134 (4.3) 309,835 (31.9455) 252,702 (25.9) 369,461 (37.9) 822,502 1,114,744

T Possible duplicate answers

N=weighted sample size
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factors like the consumption of vegetables and fruits [26],
can impact the survival rate and Obesity rate of cancer
survivors.

The results of this study showed that females had a
higher BMI than males. Previous studies reported that
females had a higher risk factor for obesity level than
males [27]. Therefore, a differentiated approach to obe-
sity education programs according to the gender of can-
cer survivors is required.

Married cancer survivors had higher BMI than unmar-
ried cancer survivors. Previous studies showed that mari-
tal status was significantly associated with obesity [28],
and the risk factor for obesity measured by BMI were
1.7-fold higher in married individuals than in unmarried
individuals [29], which was consistent with the results
of this study. Marriage can lead to continuous weight
gain for both couples while sharing meals in a social
sense [28]. Therefore, developing a couple-based weight
management program for cancer survivors for couples,
not individuals, to improve eating habits and physical
activities, which are common problems in the home, is
required.

The economic activity of cancer survivors was a sig-
nificant factor affecting BMI. Office workers are more
likely to be obese owing to heavy work stress, high morn-
ing skipping rates, and lifestyle habits, such as drinking
and smoking [21]. Moreover, cancer survivors have a
higher rate of economic activity participation than can-
cer patients, spend more time working than engaging in
leisure activities, and have less time for physical activity,
resulting in a higher rate of obesity [30-32]. Therefore,
weight loss is required by conducting a weight manage-
ment program for cancer survivors who are actively
engaged in economic activities owing to the risk of obe-
sity due to heavy work and irregular eating habits.

In this study, the prevalence of hypertension in can-
cer survivors in the obese group was high at 44.0%, and
hypertension was found to affect BMI. The prevalence of
hypertension in cancer survivors is 70%, which is higher
than that in the general population [33, 34] and is a major
factor that increases cancer mortality by 20-30% [35, 36].
Therefore, it is necessary to recognize the risk of hyper-
tension in cancer survivors and provide recommenda-
tions for controlling blood pressure in participants with a
high rate of obesity.

The blood test results of the participants in this study
showed that the higher the hemoglobin level, the higher
the BMI, which is consistent with the results of previous
studies [37]. Cancer survivors show changes in blood ves-
sels’ functional and structural characteristics owing to
cancer treatment; therefore, determining participants’
hematologic factors is essential. Among them, hemoglo-
bin can reflect inflammatory conditions, including obe-
sity, by evaluating reactive damage due to inflammation
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[38, 39]; Obesity is associated with a chronic systemic
inflammatory state, which has a causal relationship with
the development of insulin resistance, diabetes, and
metabolic syndrome, and has been reported to increase
hemoglobin levels compared to individuals of normal
weight [37]. Moreover, hemoglobin is emerging as a new
biomarker for predicting various clinical outcomes in
various cancer survival [40]. High hemoglobin levels sig-
nificantly affect the overall survival period of cancer sur-
vivors [24]; a decrease in hemoglobin levels can reduce
obesity and cancer risk [5]. However, the possibility of
an association between obesity and hemoglobin levels is
suggested; however, evidence remains uncertain. There-
fore, determining the mechanisms that cause fundamen-
tal abnormalities in cancer survivors by examining the
relationship between obesity rates and various hemato-
logic factors including hemoglobin levels in cancer sur-
vivors is needed.

Breakfast frequency in cancer survivors was associated
with BMI, which was consistent with the results of previ-
ous studies that showed that eating breakfast reduced the
risk of obesity [41, 42]. Low breakfast frequency increases
the obesity rate [40] and further affects the survival rate
of cancer survivors [21], so it is essential to encourage
cancer survivors to eat breakfast.

High-sodium intake is associated with BMI, this find-
ing was consistent with that of a study by Belle [43],
which showed high-sodium intake in cancer survivors
with obesity. In this study, the sodium intake of cancer
survivors with obesity was 3179 mg, which was higher
than the 1,500 mg intake recommended by the Dietary
Approaches to Stop Hyperemia diet by the National Insti-
tutes of Health and the 2,400 mg intake recommended by
the World Cancer Research Fund and American Insti-
tute for Cancer Research [44]. High sodium intake was
found to be associated with obesity due to a mechanism
that increases adipogenesis and adipose cytokines dur-
ing sodium processing, or through a high-salt diet that
enhances insulin-stimulated glucose absorption and
adipogenic capacity. This has been shown to increase fat
tissue [45]. Excessive sodium intake can negatively affect
the health of cancer survivors. Therefore, intervention
studies are required to evaluate the sodium intake of can-
cer survivors and establish dietary guidelines such that
they can be appropriately consumed to prevent obesity.

Finally, the lower the vitamin c intake of cancer sur-
vivors, the higher the BMI. Furthermore, the results of
previous studies [46] are consistent with those of the
present study, showing an inverse proportion of vitamin
C intake and BMI. Owing to its leptin inhibitory effect,
vitamin C regulates adipocyte lipolysis, regulates gluco-
corticoid release from the adrenal glands, inhibits leptin
secretion to adipocytes separated from glucose metabo-
lism, improves hyperglycemia, reduces glycosylation, and
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Table 5 Factors influencing body mass index of the cancer survivors (N=4,553,669)

Variables Categories Body mass index
B 95% Cl t p
Lower Upper

Demographic characteristics
Age (years) 0.02 -0.01 0.09 0.54 0.588
Gender Male (Ref: female) -0.30 -044 -0.15 -4.07 <0.001
Marital status Married (Ref: single) 061 032 0.89 4.20 <0.001
Educational level < Middle school (Ref: high school) 0.11 -0.06 0.28 1.30 0.186
Economic activity No (Ref: yes) -0.17 -0.28 -0.17 -3.27 0.002

Health-related characteristics
HTN Yes (Ref: no) 049 0.39 0.60 9.07 <0.001
Sleep time (hours) -0.11 -0.05 0.03 -0.55 0577
ECOG PS 2 (Ref: 1) 0.04 -0.18 0.24 041 0.685
Mental health counseling Yes (Ref: no) -0.02 -0.27 0.23 -0.16 0.870
Hemoglobin (g/dL) 0.13 0.08 0.18 529 <0.001
Platelet (10°/uL) 0.01 -3.20 0.02 1.92 0.057
RBC (10A6/uL) 011 -0.08 0.30 1.1 0.269
WBC (10%/uL) 0.03 -0.04 0.05 0.15 0.882

Nutrition-related characteristics
Frequency of breakfast (per week) -0.15 -0.19 -0.11 -6.49 <0.001
Frequency of lunch (per week) -0.06 -0.13 0.02 -1.53 0.140
Energy (kcal) 0.01 0.00 0.01 1.11 0.267
Carbohydrate (g) 0.01 001 007 042 0678
Protein (g) -0.01 -0.04 0.01 -1.05 0.296
Fat (g) -0.02 -0.05 0.01 -1.11 0.271
Fiber (g) 0.01 -0.04 0.01 0.17 0.868
Sodium (g) 517 -9.37 9.39 241 0.017
Vitamin D (mg) 0.01 0.00 0.15 3.02 0.003
Vitamin C (mg) —-0.01 -0.04 0.05 —343 0.001

R?=0.20

N=weighted sample size, M=mean, SD=standard deviation, Ref=Reference, HTN=hypertension, ECOG PS=Eastern Cooperative Oncology Group Performance

Status, RBC=red blood cell, WBC=white blood cell

increases immune response to infection [47], thereby sig-
nificantly affecting obesity reduction [48, 49]. Addition-
ally, vitamin C controls the mRNA expression of tumor
factors [50], thereby decreasing the risk of death by 24%
among cancer survivors [51] and reducing cancer forma-
tion [52]. In contrast, some studies have argued that vita-
min C and BMI are not related [51], and no difference in
cancer survival rates is observed [48]. As such, research
results on vitamin C intake, obesity rate, and cancer sur-
vival rates are contradictory; therefore, attention should
be paid to interpreting the results.

This study has some limitations. First, calculating obe-
sity was based on BMI; however, differences may exist in
the comparison of results with studies that use various
variables, such as waist and abdominal circumference.
Reliance on BMI as an indicator of obesity, which is the
most used anthropometric measure in clinical and epide-
miological studies, including this one, may be inherently
limiting. BMI does not distinguish between body fat and
lean tissue mass, nor does it provide information on the
amount or location of body fat. Many factors, including

body fat distribution and low skeletal muscle mass, likely
contribute to obesity in cancer survivors, and single mea-
surements are insufficient to capture these complexities.
More studies using a variety of obesity measurement
tools are needed to better understand the complex inter-
actions between obesity and its causes in different cancer
survivor populations. Second, errors can occur owing to
secondary data that rely on self-report. Third, there may
be limitations in accurate measurement using dietary
intake data using the 24-h recall method; therefore,
external validity may be insufficient because long-term
eating habits of cancer survivors cannot be considered.
Fourth, there may be limitations in generalizing it by
expanding the results of this study to all cancer survi-
vors, targeting only cancer survivors who participated in
some health surveys. Therefore, further studies that accu-
rately measure obesity and dietary intake are needed in
the future. However, despite these limitations, this study
is meaningful in that it divided the degree of obesity in
cancer survivors using BMI and identified health-related
characteristics.
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The study highlights the importance of identifying life-
style factors that influence BMI in cancer survivors. Pro-
viding appropriate counseling and interventions is crucial
for managing obesity rate and improving their quality
of life. Various policies and programs can help gener-
ate knowledge about effective behavioral and treatment
changes, supporting cancer survivors in maintaining
healthy lifestyles. Implementing educational programs
by experts throughout all stages of cancer treatment can
equip survivors with essential knowledge about lifestyle
and nutrition, helping them achieve a healthier quality of
life. Therefore, confirming the impact of various factors
of cancer survivors on BMI through repeated studies and
developing guidelines and customized intervention pro-
grams for preventing obesity in cancer survivors based
on the results of these repeated studies are necessary.
This allows the development of mechanisms to shift from
individual-level interventions to broad and systematic
approaches within the entire healthcare system.

Conclusions

Important factors affecting BMI in cancer survivors
include demographic characteristics (gender, marital
status, economic activity), health-related characteristics
(HTN, hemoglobin levels), and nutrition-related charac-
teristics (frequency of breakfast, vitamin D and vitamin C
levels). Based on these results, managing obesity in can-
cer survivors requires screening those at risk for obesity
after cancer diagnosis, assessing health needs and risk
factors, and changing health behaviors and eating hab-
its. This also suggests the need for interventions to pre-
vent and manage obesity as a health promotion strategy
for cancer survivors. Cancer survivors have difficulty
accessing reliable information online, and most prefer
to receive information about diet, weight management,
and physical activity from their health care providers
[53]. Therefore, health professionals can have a positive
impact by identifying obesity risk factors and providing
accurate and consistent information to prevent obesity
in cancer survivors and further lead healthy lives during
cancer survivorship. Future research is needed to develop
tools that can detect and manage obesity in cancer sur-
vivors early and to provide an identical database through
repeated studies on health characteristics that affect
obesity. The data of this study comprehensively identi-
fied factors related to BMI of cancer survivors from vari-
ous aspects, and based on the research results, it shows
the will to prevent BMI increase of cancer survivors and
further manage obesity of cancer survivors. To reduce
the obesity rate and increase the survival rate of cancer
survivors, it is necessary to identify various factors and
establish personalized health promotion strategies and
develop health intervention programs.
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