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Correlation of Physical Activity Monitored by Global Positioning

System with the Risk of Cervical Cancer

XING Jie, ZHU Tao, YANG Wen-jun, YU Ai-jun
(The Cancer Hospital of the University of Chinese Academy of Sciences (Zhejiang Cancer Hospital), In-
stitute of Basic Medicine and Cancer(IBMC), Chinese Academy of Sciences, Hangzhou 310022, China)

Abstract: [Objective] To explore the relationship of physical activity monitored by global positioning
system with the risk of cervical cancer. [Methods] Form March 2018 to December 2019, a total of
11 730 women received cervical HPV examination in Cancer Hospital of University of Chinese Acade-
my of Sciences. Among them, 1 185 cases whose physical activity was monitored for 6 months before
HPV examination through the mobile phone global positioning system(GPS) . Logistic regression was
used to analyze the relationship between physical activity and the risk of cervical cancer. [Results ]
Women with cervical cancer had significantly higher prevalence of infection with high-risk HPV 16,
18, 31, 33, 45, 52 and 58. Among 1 185 women whose physical activity was monitored, there were
289 cases of cervical cancer. Multivariate Logistic regression analysis showed that age, HPV16, 18,
31 52 58, and average daily physical activity time were significantly associated with the risk of cervical
cancer. Compared with the daily physical activity <60 min, the OR values of physical activity of 61~
100 min, 101~140 min and >140 min were 0.71(95%CI: 0.47~1.08), 0.60(95%CI: 0.38~0.95) and
0.45 (95%CI: 0.28~0.73), respectively. [Conclusion] Moderate exercise may help to reduce the risk of
cervical cancer.

Subejct words: physical activity; cervical cancer; human papillomavirus; physical activity data
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Table 1 HPYV infection of the respondents[n(%)]

Feature Overall Control group Cervical cancer p
(n=11730) (n=7383) (n=4347)

HPV
Negative 4587(39.1) 4587(62.1) 0 <0.001
Positive 7143(60.9) 2796(37.9) 4347(100)
Single positive 2960(25.2) 2086(28 3) 874(20.1) <0.001
Multiple positive 4183(35.7) 10(9.6) 3473(79.9)

High-risk HPV
Negative 5556(47.4) 4664(63.2) 892(20.5) <0.001
Positive 6174(52.6) 2719(36.8) 3455(79.5)
Single positive 4739(40.4) 2053(27 8) 2686(61.8) <0.001
Multiple positive 1435(12.2) 66(9.0) 769(17.7)

Low-risk HPV
Negative 11520(98.2) 7250(98.2) 4270(98.2) 0.9055
Positive 210(1.8) 133(1.8) 77(1.8)
Single positive 204(1.7) 130(1.8) 74(1.7) 07847
Multiple positive 6(0.1) 3(0.0) 3(0.1)

HPV16
Negative 8748(74.6) 6561(88.9) 2187(50.3) <0.001
Positive 2982(25.4) 822(11.1) 2160(49.7)

HPV18
Negative 11148(95.0) 7204(97.6) 3944(90.7) <0.001
Positive 582(5.0) 179(2.4) 403(9.3)

HPV31
Negative 11425(97.4) 7234(98.0) 4191(96.4) <0.001
Positive 305(2.6) 149(2.0) 156(3.6)

HPV33
Negative 11337(96.7) 7178(97.2) 4159(95.7) <0.001
Positive 393(3.4) 205(2.8) 188(4.3)

HPV35
Negative 11659(99.4) 7344(99.5) 4315(99.3) 0.1609
Positive 71(0.6) 39(0.5) 32(0.7)

HPV39
Negative 11460(97.7) 7208(97.6) 4252(97.8) 0.5190
Positive 270(2.3) 175(2.4) 95(2.2)

HPV42
Negative 11263(99.4) 7024(99.4) 4239(99.4) 0.5640
Positive 70(0.6) 46(0.7) 24(0.6)

HPV43
Negative 11314(99.8) 7060(99.9) 4254(99.8) 0.3798
Positive 19(0.2) 10(0.1) 9(0.2)

HPV44
Negative 11290(99.6) 7040(99.6) 4250(99.7) 03167
Positive 43(0.4) 30(0.4) 13(0.3)

HPV45
Negative 11657(99.4) 7347(99.5) 4310(99.2) 0.0156
Positive 73(0.6) 36(0.5) 37(0.9)

HPV51
Negative 11460(97.7) 7210(97.7) 4250(97.8) 0.6966
Positive 270(2.3) 173(2.3) 97(2.2)
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(Continued ) Table 1 HPYV infection of the respondents[n(%)]

Feature Overall Control group Cervical cancer p
(n=11730) (n=7383) (n=4347)
HPV52
Negative 10998(93.8) 6955(94.2) 4043(93.0) 0.0097
Positive 732(6.2) 428(5.8) 304(7.0)
HPVS53
Negative 11018(97.2) 6872(97.2) 4146(97.3) 0.8605
Positive 315(2.8) 198(2.8) 1172.7)
HPV56
Negative 11643(99.3) 7329(99.3) 4314(99.2) 0.8657
Positive 87(0.7) 54(0.7) 33(0.8)
HPV58
Negative 10581(90.2) 6768(91.7) 3813(87.7) <0.001
Positive 1149(9.8) 615(8.3) 534(12.3) ’
HPV59
Negative 11613(99.0) 7319(99.1) 4294(98.8) 0.0636
Positive 117(1.0) 64(0.9) 53(1.2)
HPV66
Negative 11225(99.1) 7000(99.0) 4225(99.1) 0.6003
Positive 108(1.0) 70(1.0) 38(0.9)
HPV68
Negative 11574(98.7) 7278(98.6) 4296(98.8) 02556
Positive 156(1.3) 105(1.4) 51(1.2)
HPV6
Negative 11681(99.6) 7356(99.6) 4325(99.5) 0.2549
Positive 49(0.4) 27(0.4) 22(0.5)
HPV11
Negative 11701(99.8) 7365(99.8) 4336(99.8) 0.9224
Positive 29(0.3) 18(0.2) 11(03)

Table 2 Demographic feature of women with physical activity[n(% ) ]

Overall

Control group

Cervical cancer

Variable (n=1185) (n=896) (n=289) F
Age(years old)
Mean+SD 48.3+9.7 47.4+9.3 51.5+10.5 <0.001
Median(range) 48(22~81) 47(22~81) 51(26~81)
<40 229(19.3) 185(20.7) 44(15.2)
41~45 239(20.2) 200(22.3) 39(13.5)
46~50 259(21.9) 211(23.6) 48(16.6) <0.001
51~55 204(17.2) 145(16.2) 59(20.4)
>55 254(21.4) 254(17.3) 155(34.3)
Average daily walking time(min)
Mean+SD 110.4+62.4 114.4+63.4 98.1+57.6  <0.001
Median(range) ~ 96.9(5.2~448.8) 100.7(5.1~448.8) 82.7(5.2~327.2)
<60 2438(20.9) 164(18.3) 84(29.1)
61~100 374(31.6) 278(31.0) 96(332) oo
101~140 294(24.8) 235(26.2) 59(20.4) ’
>140 269(22.7) 219(24.4) 50(17.3)
Average daily walking distance(km)
Mean+SD 6.6+3.9 6.8+4.1 5.8+3.5 <0.001
Median(range) 5.7(0.3~34.4) 6.0(0.3~34.4)  4.9(0.3~20.6)
<3 168(14.2) 112(12.5) 56(19.4)
3.1-5 323(27.3) 234(26.1) 89G08) 0o
5.1~8 354(29.9) 277(30.9) 77(26.6) ’
>8 340(28.7) 273(30.5) 67(23.2)
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Table 3 Multivariate analysis for risk factor associated with HPV infection

Variable High-risk HPV OR HPV16 OR Variable High-risk HPV OR HPV16 OR
(95%CI) (95%CI) (95%CI) (95%CI)
Model 1(factor:age,daily walking time) Model 2(factor: age , daily walking distance)
Age(years old) Age(years old)
<40 1 1 <40 1 1
41~45 0.71(0.48~1.05) 0.67(0.41~1.11) 41~45 0.71(0.48~1.05) 0.66(0.4~1.09)
46~50 1.65(1.15~2.37) 1.16(0.75~1.81) 46~50 1.65(1.15~2.36)" 1.16(0.74~1.80)
51~55 1.93(1.32~2.84)" 1.89(1.21~2.95)" 51~55 1.91(1.30~2.81)" 1.87(1.20~2.92)"
>55 2.27(1.58~3.28)" 1.72(1.12~2.63)" >55 2.26(1.57~3.26)" 1.7(1.11~2.61)"
Daily walking time(hour) Daily walking distance(km)
<60 1 1 <3 1 1
61~100 0.8(0.6~1.2) 0.79(0.55~1.15) 3.1~5 0.85(0.58~1.25) 0.89(0.59~1.36)
101~140 0.6(0.4~0.9)" 0.62(0.41~0.93)" 5.1~8 0.59(0.41~0.87)" 0.56(0.36~0.86)"
>140 0.5(0.4~0.8)" 0.55(0.36~0.84)" >8 0.51(0.35~0.75)" 0.51(0.33~0.79)"

Notes: *:P<0.05, **:P<0.01

Table 4 Multivariate analysis for factors associated with
cervical cancer

Variable OR(95%ClI)

HPV16 10.98(7.82~15.42)"
HPV18 3.36(1.78~6.37)"
HPV31 4.54(1.83~11.24)"
HPV52 2.12(1.20~3.76)"
HPV58 10.98(7.82~15.42)"

High-risk HPV
Age(years old)
<40 1

11.69(8.13~16.8

=

41~45 0.65(0.38~1.11)
46~50 0.62(0.37~1.04)
51~55 1.07(0.64~1.8)
>55 1.88(1.17~3.04)"
Average daily walking time(min)
<60 1
61~100 0.71(0.47~1.08)
101~140 0.60(0.38~0.95)"
>140 0.45(0.28~0.73)"
Average daily walking distance(km)
<3 1
3.1~5 0.77(0.48~1.23
5.1~8

O.67(0.41~1.08;
>8 0.53(0.32~0.86)"
Notes : *:P<0.05, #*:P<0.01
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