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Purpose: This study aimed to investigate the associations between physical activity (PA), health-related fitness, and metabolic
risk factors in Korean gynecological cancer survivors using propensity score matching.

Methods: A cross-sectional analysis was performed using national representative data between 2015 and 2018 from the Korea
National Health and Nutrition Examination Survey (KNHANES VI3 and VI1-3). PA was self-reported through the global PA
questionnaire, and health-related fithness was measured using handgrip strength and resting heart rate. Metabolic risk factors
were measured by performing blood analyses, including fasting glucose, total cholesterol, and triglyceride levels, and blood
pressure.

Results: The total number of subjects was 268 (gynecological cancer, n=134; non-cancer, n=134). The results showed that the
gynecological cancer survivors (time since diagnosis, <5 years and =5 years) participated in less amounts of weekly total
moderate-to-vigorous intensity PA (160.0£170.1 vs. 144.6+177.3 vs. 334.1£191.3 min/wk; p<0.001), travel PA (94.5£119.3 vs.
109.41£143.9 vs. 215.7£170.7 min/wk; p<0.001), and walking (190.7+174.5 vs. 258.8+280.8 vs. 444.5+434.7 min/wk; p<0.001)
than did the non-cancer population. Moreover, the gynecological cancer survivors who met the aerobic PA guidelines had
significantly lower fasting glucose (p=0.035) and triacylglyceride levels (p=0.013), and systolic blood pressure (p=0.035) than
the non-active participants.

Conclusion: The PA of the gynecological cancer survivors was lower than that of the general population. Aerobic PA was
significantly associated with lower levels of metabolic disturbances in Korean gynecological cancer survivors.
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Table 1. General characteristics and behaviors of the
study population

Gyneco-
. Non-cancer logical
Variable population cancer p-value
(n=11,254) (n=134)
Age (yr) 50.94+16.4 58.9+413.3 <0.001
Height (cm) 157.4+£6.6 156.0%6.1 0.021
Weight (ka) 58.2+9.6  58.3%8.7 0.962
Waist 79.449.6  81.4%10.1 0.021
circumference (cm)
BMI (kg/m?) 23.6£3.7 23.9+£3.3 0.204
Time since -
diagnosis (yr)
<5 - 22.4
=5 - 77.6
Educational level <0.001
<Elementary 24.6 35.1
school
Middle school 10.1 11.9
High school 30.2 35.8
>(College 35.1 17.2
Household income <0.001
Low 19.3 29.9
Low-middle 24.5 29.1
Middle-high 27.2 22.4
High 29.1 18.7
Employment 0.358
Yes 52.5 481
No 47.5 51.9
Marital status <0.001
Yes 86.2 97.0
No 13.8 3.0
Menopause <0.001
Yes 49.8 83.6
No 50.2 16.4
Smoking 0.606
Never 89.1 86.5
Ever 10.9 13.5
Alcohol drinking 0.719
Never 84.1 82.8
Ever 15.9 17.2
Self-rated health 0.395
Excellent/very good 26.3 24.6
Good 52.8 50.0
Fair/poor 20.9 25.4

Values are presented as meanzstandard deviation or
percent.
BMI: body mass index.
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Table 2. General characteristics and behaviors of the study population before and after PSM

Before PSM After PSM
Variable Non-cancer Gynecological Non—cancer Gynecological
population cancer p-value population cancer p-value
(n=11,254) (n=134) (n=134) (n=134)
Age (yr) 50.9+16.4 58.9+13.3 <0.001 58.9£13.2 58.9+13.3 0.982
Height (cm) 157.4+6.6 156.0+6.1 0.021 156.9+6.4 156.0£6.1 0.210
Weight (kg) 58.2+9.6 58.3+£8.7 0.962 59.2+10.2 58.3+£8.7 0.473
Waist circumference (cm) 79.4+£9.6 81.4+10.1 0.021 80.9£9.8 81.4+10.1 0.696
BMI (kg/m?) 23.6£3.7 23.9£3.3 0.204 23.9+£3.5 23.9£3.3 0.974
Educational level <0.001 0.481
<Elementary school 24.6 35.1 34.3 35.1
Middle school 10.1 11.9 6.7 11.9
High school 30.2 35.8 41.0 35.8
>College 35.1 17.2 17.9 17.2
Household income <0.001 0.972
Low 19.3 29.8 28.4 29.8
Low-middle 24.5 29.1 28.3 29.1
Middle—high 27.2 22.4 22.4 22.4
High 29.1 18.7 20.9 18.7
Employment 0.358 0.987
Yes 52.5 48.1 48.5 481
No 47.5 51.9 51.5 51.9
Marital status <0.001 0.176
Yes 86.2 97.0 99.3 97.0
No 13.8 3.0 0.7 3.0
Menopause <0.001 0.168
Yes 49.8 83.6 76.9 83.6
No 50.2 16.4 23.1 16.4
Smoking 0.606 0.744
Never 89.1 86.5 88.6 86.5
Ever 10.9 13.5 1.4 13.5
Alcohol drinking 0.719 0.548
Never 84.1 82.8 80.6 82.8
Ever 15.9 17.2 19.4 17.2
Self-rated health 0.701 0.287
Excellent/very good 26.3 24.6 29.1 24.6
Good 52.8 50.0 53.0 50.0
Fair/poor 20.9 25.4 17.9 25.4

Values are presented as meanzstandard deviation or percent.
PSM: propensity score matching, BMI: body mass index.
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Table 3. Comparison of physical activity and health-related fitness according to cancer status
Non-cancer Gynecological caner (n=134)
Variable population TSD <5 yr TSD >5 yr p-value
(n=134) (n=30) (n=104)
PA domain
Total PA (min/wk) 334.1+191.3 160.0£70.1% 144.6+177.3* <0.001
Vigorous PA (min/wk) 24.9480.3 7.1+£28.7 5.94£25.9% 0.034
Moderate PA (min/wk) 309.3+181.5 154.8+£67.1+* 138.6+£166.8 <0.001
Work-related PA
Vigorous PA (min/wk) 0.9410.0 - - 0.608
Moderate PA (min/wk) 20.6%85.5 4.5+21.7 4.4+27.7 0.116
Travel PA (min/wk) 215.7+£170.7 94.5+119.3x  109.4+143.9* <0.001
Leisure-related PA
Vigorous PA (min/wk) 23.9+78.5 7.1428.7 5.9425.9% 0.041
Moderate PA (min/wk) 72911177 55.84+109.1 24.9+6.5+% 0.001
Walking (min/wk) 444544347 190.7474.5+ 258.8+280.8+* <0.001
Compliance with the strength training guidelines
Yes 28.4 12.6 16.1 0.010
No 71.6 87.4 83.9
Health-related fitness
Handgrip strength (kg) 23.4+4.5 19.4+4.8% 20.7+4.9% <0.001
Resting heart rate (beats/min) 69.6+9.5 69.5+7.4 67.7+7.7 0.247

Values are presented as meanzstandard deviation or percent. Strength training guidelines refer to =2 day/wk of strength

training.
TSD: time since diagnosis, PA: physical activity.
xSignificantly different from the non—cancer population.
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Table 4. Association between physical activity and metabolic risk factors in gynecological cancer survivors

Variable Nonactive Insufficient PA Met PA guidelines F p—value
(n=42) (n=50) (n=42)

Fasting glucose (mg/dL) 102.3+£12.3 97.7+11.4 96.4+8.8* 3.437 0.035
Total cholesterol (mg/dL) 196.9+33.1 193.5+32.4 186.7+£29.8 1.069 0.346
Triacylglyceride (mg/dL) 137.7+£61.3 125.6+50.9 104.749.4x 4.500 0.013
HDL-C (mg/dL) 51.7£11.2 51.4+£10.5 53.1+11.4 0.287 0.751
SBP (mm Hg) 123.8+£17.7 120.8+16.2 114.6+£15.3+ 3.437 0.035
DBP (mm Hg) 76.6+£10.5 72.5+£10.0 74.4+9.4 2.116 0.125

Values are presented as meanzstandard deviation. One-way analysis of variance followed by the Bonferroni post hoc
test, if necessary, was used to compare the mean difference in outcome among the groups. Physical activity guidelines
refer to =150 min/wk of moderate—to-vigorous intensity physical activity categorized into three groups: (1) met the
physical activity guidelines (=150 minutes of moderate—to-vigorous intensity physical activity per week), (2) insufficient
physical activity (1-149 minutes of moderate—to-vigorous intensity physical activity per week), (3) nonactive (no

moderate—to-vigorous intensity physical activity per week).

PA: physical activity, HDL-C: high—density lipoprotein cholesterol, SBP: systolic blood pressure, DBP: diastolic blood

pressure.
xSignificantly different from the nonactive group.
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