~ KOREA
W UNIVERSITY
&Y MEDICINE

Screening and Prevent

Il n People LiIiving wi

Yang-Hyun Kim M.D., Ph.D.
Korea University College of Medicine,

Department of Family Medicine, Korea University Anam Hospital,
Seoul, Korea



1. Obesity and cancer

Psychiatric

Depression, anxiety, low self-
esteem, eating disorders, etc.

Pulmonary

Asthma, obstructive sleep
apnea, obesity hypoventilation

Gastrointestinal

Galistones, non-alcoholic fatty
liver disease, gastroesophageal
reflux, hernia

disease), stress incontinence

Cardiovascular

— Endocrine
Type 2 diabetes mellitus, insulin
resistance, metabolic syndrome,

dyslipidemia, hyperuricemia,
gout

O———Integumentary
Acanthosis nigricans, etc.

Musculoskeletal

Disability, low back pain, spine
diseases, foot disorders, etc.

Neoplasm

Esophageal cancer, stomach
cancer, colorectal cancer,
"mu".l ”m.m cancer,
galibladder cancer, kidney
cancer, leukemia, multiple
myeloma, lymphoma,
cancer (man), postmeno
breast cancer (woman),
endometrial cancer (woman),
cervix cancer (woman), etc.
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Obesity and cancer

AOverweight or obese is clearly linked to an increased risk of cancer
- 11% of cancers in women 5% of cancers in men in the United States,
as well as about 7% of all cancer deaths

ACancer causes one in six deaths globally

A Of all new global cancer cases in 2012, 3.6% were considered to be

attributable to excess body mass index (BMI).

WHO. Geneva: World Health Organization, Cancer 2018.
Hastings, K. G. et al. Ann. Intern Med. 169, 836 844 (2018).



Cancer | 1 nked wi t h

Cancer preventive effect in the absence of excess body fatness Might also raise the risk
A Breast cancer (in women past menopause) A Non-Hodgkin lymphoma
A Colon and rectal cancer A Male breast cancer
A Endometrial cancer (cancer of the lining of the uterus) A Cancers of the mouth, throat, and

voice box

A Esophagus cancer :
A Aggressive forms of prostate cancer

A Gallbladder cancer

A renal cell carcinoma

A Liver cancer

A Ovarian cancer

A Pancreas cancer

A Stomach cancer (Cardia)

A Thyroid cancer

A Multiple myeloma

A Meningioma (a tumor of the lining of the brain and spinal cord)

Lauby-Secretan, et al. Body fatness and cancer - Viewpoint of the IARC Working Group. N Engl J Med 2016; 375: 7941 98.



WHEN COULD OVERWEIGHT
AND OBESITY OVERTAKE
SMOKING AS THE BIGGEST
CAUSE OF CANCER IN THE UK?

Cancer Intelligence Team, Policy & Information Directorate,
Cancer Research UK, September 2018
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EXECUTIVE SUMMARY

Introduction

Smoking is currently the biggest cause of cancer
in the UK with overweight and obesity the second
biggest. Smoking prevalence has fallen over
recent decades, whilst overweight and obesity
prevalence has risen. Projections indicate these
past trends will continue in future. This report
brings together available trends and evidence to
understand whether overweight and obesity could
contribute more UK cancer cases than smoking in
the foreseeable future.

Method

This report uses the established epidemiological
method of Population Attributable Fractions (PAFs)
to combine projections of cancer incidence,
smoking prevalence and overweight and obesity
prevalence, in order to calculate the number

and proportion of UK cancer cases attributable

to each factor in 2025-2035, based on risk

factor prevalence 10 years prior (e.g. risk factor
prevalence in 2025 impacts cancer incidence in
2035).

Results

The number of overweight and obesity-
attributable cancer cases i1s projected to draw
ever-nearer to the number of smoking-attributable
cancer cases. By 2035 overweight and obesity
could contribute only arcound 2,000 fewer cancer
cases than smoking, in UK fermales. In UK males,
projections indicate around 16,200 cases could
separate the two risk factors in 2035,

Based on these calculations, we estimate that
overweight and obesity could cause more cancer
cases than smoking in UK females by 2043,

Research UK.
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Discussion

This is the first attempt to quantify and compare
the future smoking- and overweight and obesity-
attributable cancer burdens in the UK. The
method is well-established and the data inputs
are of high guality. Howewver these calculations
are based entirely on projections which are by
their nature uncertain, they may exclude some
risk factor-cancer type relationships which are
only becaming clear in recent years, and they
may underplay the long-term impact of risk
factors. Whilst a 'crossover” between smoking and
overweight and obesity appears almost inevitable
if recent trends continue, the precise point at
which this will occur is difficult to predict, and the
results presented here are indicative rather than
definitive.

Conclusion

Cwerweight and obesity could overtake smaoking
as the single biggest cause of cancer in UK
women in around a guarter of a century, If current
trends continue as projected. For UK males this
crossaver is likely to occur later, but it is not
possible to estimate a timeframe for this as it is
too far in the future to project reliably. Together,
smoking and overweight and obesity could cause
mare than 95,000 UK cancer cases in 2035 alone
compared with around 75,000 cases in 2015.

Cwur success as a nation in bringing down
smoking prevalence, through a combination of
raising awareness of the harms of the habit, and
legislating to reduce accessibility and exposure,
shows that these approaches work. It is CRUK's
aim to reverse the rise in overweight and obesity
prevalence. These calculations demonstrate just
how vital that aim is to reduce the number of
people diagnosed with cancer in the UK in future.

https://www. cancerresearchuk. org/ s20Q%28/



Figure 2. Prevalence of smoking and overweight/obesity, by sex, UK projections, 2015-2025
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smoking in the UK is

A Prevalence of

to decrease by 37%
in males and 35% in

females

Prevalence of
overweight and
obesity in the UK is
projected to
increase by 6% in
both males and

females

Cancer Research UK. https://www.cancerresearchuk.org/sites/default/files/obesity _tobacco cross_over_report_final.pdf (2018).
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Appendix Figure 1. Cancer cases attributable to smoking and overweight/obesity, by sex, UK projections 2026-
2035, linear extrapolation 2036-2045

Therefore, especially in females, around 2043, overweight or obesity could cause more cancer than smoking.
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Obesity increase the risk of cancer?
AMechani sm
-Sex hormone metabol i sm
-l nsul i n alnidka ngrudwtnh f actor signali n:

-Adi pokine pathophysi ol ogy

-Lowgrade chronic I nflammati on

Renehan AG, Zwahlen M, Egger M. Nat Rev Cancer 2015; 15: 484 f 98.
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2. Cancer screening in people with obesity
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Cancer screening in general population

) Fagali be ATFT| ATYH . .
Cancer Screening } Patient's Age Frequency
JIZ2A: FIHAZRA x | l
OF 404 0] 2 214 24 (S, HHAIZZAIE 2 A5 HEE
ZF AZTIEME YTz )
Stomach cancer Over 50 years old  Every 2 years
OF 40M] O] AHAD1 DOEZ NA, i i - d d
érf: iloTLf B:;j?rol?umlai A BHS (M lgem) ggrS::;;Iceagszrx&a);seaarrse Cfl?ir)‘ et
é—;gg&f%tﬂglﬂihic@‘ﬂl %”;Eag 67 & UEZSTHEA + SEQTEH0 I AL
201 X ,
Y Cgrv[cal cancer Over 20 years old  Every 2 years
b B0 0141 - CHEHH A 22 AHCH CHEHHA| RS (FE%MA, shikyuukeigan)
L . sl = HAP| of2ig 22
re OIS THZA MU AE)
Lung cancer Over 40 years old  Every year
OF 04| 04 o 24 SHrapoe s (D A, haigan)
Breast cancer Over 40 years old  Every 2 years
anu%" O 20| o] 2F 4 24 T2AFM XA AHPap smear) (FLH A, nyuugan)
Ok 544 0| A OF 724 0512 o -
» —— Colorectal cancer  Over 40 years old  Every year
Her 20 pHIT LN DR - seET (KB DA, daichougan)



Cancer screening in obesity patients

A Complexity can arise due to patients often reporting significant recent weight loss via

lifestyle attempts.

A Clinical history : enquiring regarding dysphagia, change of bowel habits and any

Intermenstrual/ postmenopausal PV bleeding.

A Physical examination : abdominal examination for abdominal masses and breast

examination I n situations where the patient

A Other: Urinalysis, which should be performed on all patients presenting to the obesity

clinic, should be assessed for any hematuria.

|l nternal and Eme2Q@2B&yliM2&l5b

Lega | EndtoRRaR 0301 :f33
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Cancer prevention in females e

with and without obesity: Does perceived
and internalised weight bias determine cancer
prevention behaviour?

Marie Bernard'**'®, Magrit Lobner, Florian Lordick®, Anja Mehnert-Theuerkauf®, Steffi G. Riedel-Heller” and
Claudia Luck-Sikorski**

A Women with obesity were less likely to
undergo Pap smear (p <0.001) and
clinical breast examination (p < 0.01)
compared to women without obesity.

A Instead, previous cancer diagnoses
and knowledge about cancer
prevention screening (CPS) forms were

found to reinforce CPS behavior.
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Table2 Assessment of cancer prevention screening behaviour
CPs Sample Assessment Construction of variables assessing CPS'
HPY vaccination® Women aged«< 31 "Have you had an HPY vaccination® {1 =novaccination
(=no, T=yes | =being vaccinated
Fap srmear test Women aged =20 "How often do vou use this particular CPS7  0=less than once a vear

five-paint Likert scale (0 =rever, | =less
thar once 4 year, 2 =ance a year, 3 =twice &
year, 4 = mare than twice a year)

I =at least ance a year

Clinical examination of the breast Women aged = 30

Mammcgraphy screening Women aged 50-69  "Have yau ever used this particular CP5 and  J=less than avery twia vears
if so how often?

seven-point Likert scale (D= newver, 1 once,
2=twice 3=three times, 4="four times,
5="five times, 6=more than five times)

| =at lgast every b yaars

FOBI Women aged = &0 0 =less than once a vear for women aged
50-54 or less than every other year for women

aged = 55
1 =at least annwally for wormen aged 50-54 ar
at least every other year for women aged =55

Colonascopy Women aged = 51 {0 =nt calanoscapy of less than every ten
yEars

| =at least every ten years

Self-examination of the breast Women aged =30 “How often do vou examine your breast by Metric variable
yourself!*
Sever-point Likert scale [D=never, 1 =infre
quent, 2=once a month, 3= several times a
rmcnth, 4 =ance a week, 5= several times a
wesk, =daily)

1The value O displays insufficient, the value of 1 displays at least suffichent utilisation of CPS

“The BV vaccination i a relatively new prevention method for cervical cancer that s applied since the early 2000s. We therefore asked only participants under
31 years if they had been HPY vaccinated

Bernardetal . BMC WomenSs Health

(
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Table 5 Logistic regression model: influencing factors an the utilisation of dinical cancer prevention screenings among wormen with and without obesity MEDIC
Pap smear (women aged = 20  Clinical breast examination Mammography® (women Faecal occult blood test® Colonoscopy® (women
[women aged = 30) aged = 50) {women aged = 50) aged = 55}
OR P [95%0 Cl] OR o [95% CI] OR o [95% Cl OR [« [95% I OR D 95% Cl
Weight Status' 063 004 [0.46-0.86) 0.61° 003 (0.44-0.85) 171 &4 (0.73-1.58) 1238 a9 (0359-1.85) OaF 056 10441101}
Camcer awarsness
Currentdprevicus 234 008 (1.24-4.39) 2.20° 017 (1.15-4.21) 384 <001 (2.09-7.05) 072 402 (043-1.400 283 0.003 [1.41-5.66)
(othery cancer
diagnosis in
participants
Currentdprevicus 119 336 {0B83-1.71) 135 109 [D84-195) 1.36 134 (0.91-2.04) 125 325 (030-1.93) 1.64° 039 [1.03-2.63)

[other) cancer
in participant's
ervironmerit’
CPS kriowdedae? 2267 <001 (1.65-3.10p 235 001 (1.44-3.85) 130 D46 (0.98-1.97) 1.55"* 023 {1.06-2.27) 405 <001 (2.68-6.13)

Confounding wariables

Health Insurance® 1.86" 043 (1.02-3.41) 2.06° 035 (1.05-4.04) 072 255 (41-1.27] 2000 00 {1.20-3.70) 227" 018 [1.15-4.49)
Age 097 <001 (0.95-0.99) 0.98* 008 (0.96-0.99) 0.84**° <001 (0.81-0.88) 087" <001 (0.84-0.91) 114" <001 (1.07-1.22)
Educational Level® 081 256 1058-1.12} Q& iz 1058-1.13) &2 ZB0 (57-1.18) 1.01 964 (DE8-1.47) O2g 845 054-151}
Marital status” 1.48° 013 (1.08-2.02) 1.55 002 (1.13-2.03) 103 ATE (BO-141) 1.15 441 (080-1.68) 134 301 {082-1845}
Household incarme®
2. Quartile 137 186 054193} 1.55* 039 (1.08-247) 1.0 481 (.73-1.95) 125 A09 (074-2.113) 1.12 F13 062-201}
3. Cuartile 135 i [0.80-195) 1.53 063 (1.02-248) 0.98 a2 (559-1.60) 1.62 074 {095-2.76] 127 A19 [0.71-229}
4. Cuartile 114 546 [0.73-1.7E} 1.94% 006 (1.21-3.09) 102 B0 (GE-1.82] 155 04 091-2.561) 1102 947 [058-1.79}
n 210 & f42 G3E 475
Friab = chiz < Q0000 = 0001 = {1.001 = 001 = 200010
Pseudo B2 0ua7 006 013 0o 15

“Wamen who reported a current breast {no= 5} o colorectal (n= 1) cancer diagnosis were exduded in the coresponding maodels since diagnostic procedures of intersentions could have bean misclassified as CFS
behavigur. Dutcome varable sufficient utilisation cancer screenings (0= not sufficient, 1 = sufficient); OR Odds ratios

T0=not obese, 1 =obase

10 =no 1=yes

* 0=statutory health insurance, 1 = private health insurance

® 0= less than 12 years of education

! 0= nat married or not lving together, 1 =marred and living together
* Reference categaory (= 0): first guartile

e 0001, e <001, fp =008 Bernard et a | . BMC WomenSs Health



Table 6 Lcgistic regression model: influencing factors on the utilisaticn of clinical cancer prevention screenings among women with chesity
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Pap smear {wnrn-en with Clinical ]:;reast . Hammug-m'phy" (women Faecal occult blood test* tﬂlm‘lﬂ!tﬂpf’ lMen 'n.lith
ocbesity, aged = 20 examination (women with obesity, aged = 50) {women with obesity, obesity, aged = 55)
with obesity, aged = 30) aged = 50}
OR P 9505 Cl OR P 95%%Cl OR o 95% Cl OR p 959 Cl OR p 95% Cl
Self-perceived Weight Status’
Slightly ocwverweight 1.39 730 (021-9.12) 55 G2 {024-593) 029 207 Qo4-198 176 G35 (17-18.000 1.26 a3z (0.49-3 24}
Oivervweight 0.74 FAT (h12-4.38) 55 A0 D10-3.14) 034 244 005-210) 324 300 (R35-30.07) 1.3 FO9 10.59-2 30}
Extremely overweight 049 A38 D0E-296] 053 484 D0R-3.100 033 237 [005-209) 353 272 (0.37-33.321 Ormitted because of collinearity
Experienced weight bias
Inadequate treatrment by Q.89 G044 (56-1.39 0093 a0 (058-1438) 09 238 057-168 134 315 (07E-2.36) 1.08 E10 [0.57-2 0&)
H{Ps*
Treatrment refused? 08B 842 (24-3.15) 054 Alé {01e-1.81) 071 J26 Qal-467 087 R=1ory (17—453) Q7% B&D 1206-10.70)
Weight-based discrimina 103 894 (32-1.72] 095 BE0 (056-1.61) 1.04 214 Q551454 083 SiaGE (434-1.56G) 1.60 208 [0.77-333)
ticr by HPCs®
General weight-based 10 .BarF (Ed—1.67) 1.04 Bed (0E4-1.71) 1.21 538 066-220) 096 889 (k52-1.75) 0OF7 478 03B-157)
discirminaticn®
Internalised weight bias
WEIES 0909 520 (09E-1.01) 101 S18  {0e2-1.02) 099 174 [096-101) 1060 835 (098-1.02) 1.05%" 001 (1.02-1.08)
Cancer awaneness \
Currentdpreviaus (other) 2.43* 036 {1.06-5.58] 1.72 &0 {080-395)  3.93 D02 1.62-9.55) 053 290 (27-148) 3.62° 012 (1.32-9.92)
cancer dizgriceis ir
participarits®
Currentdprevious (other) 1.7 G4T (E5—1.84) 1.31 291 {0Fe-2.18) 1.64 1469 0B85-237 107 a7 (057-2:04) 1461 165 DE2-3.17)
cancer in participant’s
arnironrmernt”
CP%S kn:r.-\.lh:"dr__]E“ 207 <001 {1.43-3.30) 3.33* 001 (1.66-6.66) 143 169 10.86-2 37} 145 205 (B2-255) 384" =001 (2.10-7.02) )
Confoundirg variables
Health Insurance? 1.39 A52 (059-3.32) 198 A7 074-527) 090 E0g 03ry-218y 203 20 (33494 2108 142 077 -G.16)
Age 0.98* 033 {0.95-1.00) 009 29 095-1.010  0B0* <0071 (0.75-0.86) 084 <001 (0.79-0.89) 1.13° 012 (1.03-1.24)
Educational Lewsl'® 10 873 (E7-1.600 093 2dd (063-1.54) 1.03 [26 10.60-1.75) 124 430 (RF2-2.13) 1.33 irh 0.7 1=2.50)
Miarital Status!! 1.55 040 {1.02-2.35) 1.70 O1éa {1.11-2.62) 1.18 515 0.54-2 35 094 827 JR5E-1.59) 1.23 497 10471-2 1&)
Houzehald incarme'
2. Quartile 1.0% 860 (lE2-1.73 1469 a0 {(167-3.13) 094 EBaS Q4r-1.88 103 825 (50-2.12) 1.00 208 045-223)
3. Cuartile 143 249 (07E-2.64 1.78 EF {104-3.49) 1.10 JBY [DE53-220, 2.10° D46 (1.01-4.36) 1.72 216 073405}
4, Cuartile 1.21 552 (DE5-2.26 1.93* 49 [(0.9B-3.5B) 1.13 J39 (0.54-2346) 100 kel (D4E-2.19 0.94 BTG 1041-2.14)
n 473 463 339 336 247
Frob = chi’ 0.003 0001 < 0.001 <0001 «< 0.0
Bernardetal . B MC WomenSs Heal th



Other studies about cancer screening
INn women with obesity

A Women with obesity are less likely to undergo cervical cancer screening

A Weight-based differences in CPS behaviour were more pronounced in the  utilisation of

cervical cancer screenings . (from systematic review)

A A decreased use of mammograms in women with obesity compared to women of

normal weight.

A The utilisation of breast cancer between women with and without obesity were  /ess

consistent.

A Colorectal cancer screenings in women of different weight groups and found a more

Inconsistent study situation .

Cohen SS, et al. Cancer. 2008;112:189Z 904.
Aldrich T, Hackley B. J Midwifery Womens Health. 2010;55:344f 56.
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Cancer screening and incorrect cytology result
INn women with obesity

A A retrospective review (1080 cases of cervical screening)
- 29.5% (n=311) women with obesity
- 10% (n=107) women with severe and complex obesity

- Women with severe and complex obesity having the highest incorrect rate
(64.4%) of cytologic result , followed by women with obesity (51.5%).

-> women with obesity may have disproportionate inappropriate screening
before cervical cancer diagnosis & worse overall survival rates than normal

weight counterparts

Gn a eV, et alGenTi alcaivOD2R0g4) 3 58 6.2
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Reasons for low cancer screening rate in people with obesity

ANegative attitudes (e.g. embarrassment, stress, and fear)
-> Mediator between obesity and decreased utilisation of CPS.
ALess Mobile

-> People with a BMI higher than 40 kg/m 2 (i.e., morbid obesity) might be

less mobile , which could make it difficult to get to healthcare practices.

Mitchell RS, et al. Cancer screening among the overweight and obese in Canada. AmJ Prev Med. 2008;35:127f 32
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REVIEW

A systematic review of obesity as a barrier to accessing
cancer screening services

Yitka Graham™?3#® | Catherine Hayes® | Julie Cox'® | Kamal Mahawar?

Ann Fox'? | Heather Yemm?

Obes Sci Pract. 2022:8: 715 727.



