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Abstract: The incidence of ovarian cancer ranks third in gynecological malignant tumors and the mortality
rate ranks first. The research on its pathogenic factors and prognosis has attracted more and more scholars’
attention. As a daily food, various carcinogens produced during the preservation process of meat may lead to
ovarian cancer and poor prognosis. Numerous epidemiological studies have explored the relationship between
meat intake and risk as well as prognosis of ovarian cancer. This paper reviews aforementioned topic.
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Tablel Methodological quality of cohort studies included in the review*

Control for

Representa- Selection Outcomes of Follow-up Using

tiveness of of ST interest does ' ortant Assessment long enough AleguETy Energy-
References ment of factor or of follow-up
Exposed unexposed not appear at .. of outcome for outcomes s adjusted
cohort cohort ~ FPOSYC gtart of study addltlonTal to occur’ sif Gaiten model
factor
Bertone, et al'™®)
2002 USA. #e ¥ ¥ Yo ¥ % te ¥ Yo
Larsson, et al'"®,
2005, Sweden = IS s = gt s s s -
Kiani, et al'”,
2006 USA Yo Yo Yo Yo ¥ Yo ¥ Yo
Sakauchi, et al'"”
2007, Japan = = = = = = = -
Schulz, ef al™,
2007, Europe = ® &l = o = B &l -
Cross, et al™”,
S ¥ ¥ #e ¥ Yot ¥ - ¥ ¥
. [21]
Gilsing, et al ™, e e e e oo e e e e

2011, Netherlands

Notes: *: a study could be awarded a maximum of one star for each item except for the item Control for important factor or additional factor. The

definition/explanation of each column of the Newcastle-Ottawa Scale is available from http://www.ohri.ca/programs/clinical_epidemiology/oxford.
asp; Yx: the cohort study meets this methodological description; —: the cohort study does not meet the methodological description; T: a maximum
of two stars could be awarded for this item. Studies that controlled for total energy intake receive one star, whereas studies that controlled for other
important confounders such as parity, oral contraceptive use receive an additional star; I: a cohort study with a follow-up time >10 years is assigned

one star; §: a cohort study with a follow-up rate >75% is assigned one star
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Table2 Methodological quality of case-control studies included in the review*

Selection Control for Same Usin
Adequate Representa- ¢ Definition important .~ methodof ~ Non- . ° e
References definition  tiveness control of control  factor or asser;sment ascertainment response a d'us%z d
of cases of cases . subjects  additional for all rate’ J
subjects £ t . model
actor subjects
Tavani, et al™,
2000, Ttaly * 7 % e - % _
g (23]
e, % % % - e " % -
{24]
oo vsa * * I % % # % -
Salazar-Martinez,
of al®, 2002, Mexico ¥ ¥ - e ARAS A % o %
Zhang M, et al™,
2002, China = x - % Fek % * - _
27]
£ AT G x * * A ¥ e * _
Pan, et al™,
2004, Canada = % ¥ * Fek % % _
Hu, et al™,
2008, Canada & = f? * * A e -
Kolahdooz, et al™”,
2010, Australia &S x ¥ * Fe¥e * ¥ e _
B31]
013, Chime &S = ¥ 7 oo * ¥ %o -
321
};%Slafﬁtoitztl; e Y P P e Peve e P o -

Notes: *: a study could be awarded a maximum of one star for each item except for the item Control for important factor or additional factor. The

definition/explanation of each column of the Newcastle-Ottawa Scale is available from http://www.ohri.ca/programs/clinical epidemiology/oxford.

asp; Yx: the case-control study meets this methodological description; —: the case-control study does not meet the methodological description; 1: a

maximum of two stars could be awarded for this item. Studies that controlled for total energy intake receive one star, whereas studies that controlled

for other important confounders such as parity, oral contraceptive use receive an additional star; §: one star is assigned if there is no significant

difference in the response rate between control subjects and cases by using the chi-square test (P>0.05)
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Table3 Published information on relationship between meat consumption and incidence of ovarian cancer

Control
References Study N size/ Measure of exposure Effect estimates Covariates
design Cohort and range of exposure OR(95%CI)
size
Tavani, Case- 971 4770 Red meat (servings/week) 1.30(1.10-1.60) Age, gender, education level,
et al®, control >6vs. <3 age of interview, smoking, alcohol,
2000, Italy ~ study fruits, vegetables and fat intake
Bosetti, Case- 1031 2411 R.ed meat (servings/week) >54 vs. <22 1.53(1.13-2.05) .
et al® . Fish (servings/week) >2.9 vs. <0.9 O. 51 (0.38-0.70) Age, research center, education level,
2001 study Poultry (servings/week) >3.4 vs. <0.9 0.83 (O' 57_1'21) age of interview, fertility,
Ttaly ’ Processed meat (servings/week) 1'21 0.98 1' 49 oral contraceptives, energy intake
>29 vs<19 )
Mccann, ~ Case- 496 1425 Meat (servings/month) 1.17(0.80-1.71) Age, education, region of residence,
et al™, control =25 vs. <9 regularity of menstruation, family history
2001 study of ovarian cancer, parity, age at menarche,
uUs A’ oral contraceptive use, and remaining food
groups
Sl\ilazgr- Case-1 84 629 Meat T3 vs. T1 1.35(0.58-3.14) Age, total energy intake, number of live
a;[tzlﬂnezz, > cont(rio births, recent changes in weight, physical
iileic’o 002, study activity and diabetes
ZhangM,  Case- 254 652 Fresh meat(kg/year)=22.75vs.<7.45 1.98(1.00-3.80) Age at interview, education, living area,
etal™,  control Poultry(kg/year) =7.50 vs. <1.50  0.77(0.40-1.40) BMI, smoking, alcohol drinking, tea
2002, study Fish(Kg/year) =22.55 vs. <3.90 1.45(0.80-2.80) drinking, family income, marital and
China menopause status, parity, tubal ligation,
oral contraceptive use, physical activity,
family history of ovarian cancer, total
energy intake, and all the variables listed
above except subgroups of vegetables
Bertone, ~ Cohort 301 80258 Main dish of beef, pork,lamb: 1.30(0.93-1.82) Age, parity, age at menarche, menopause
et al™, study =2-4 tl_mCS/ week vs. 1-3times/month 0.87(0.58-1.31) status/postmenopausal hormone use, tubal
2002, Mixed dish of beef, pork, lamb: 0.86(0.63-1.17) ligation, smoking status
USA =2-4 times/week vs. <1 time/month 0 98(0 73-1 32)
Hamburger: =1 time/week vs. < time/ 0:82(0: 62-1:07)
month
Chicken with skin:

= |time/week vs. <l time/month
Chicken without skin:
=1 time/week vs. <1 time/month

McCann,  Case- 124 696 Red meat (g/month) <2224 vs. <766  1.22(0.61-2.44) Age, education, total months menstruating,

etal®™,  control Poultry (g/month) >1189 v5. <369 0.45(0.22:0.92) difficulty beco(min/g e oral
2003,USA study contraceptive use (ever/never), menopausa

status and total energy

Pan, Case- 422 2135 All meat product Q4 vs. Q1 0.91(0.67-1.24) 10-year age group, province of residence,
et al™, control Fresh red meat Q4 vs. Q1 0.78(0.57-1.06) ¢ducation, alcohol consumption, cigarette
2004, study Chicken Q4 vs. Q1 0.99(0.71-1.37) Pack-years, BMI, total caloric intake,
Canada Fish Q4 vs. Q1 1.16(0.85-1.59) recr.eatlo.nal physical activity, number

Processed meat Q4 vs. Q1 0.98(0.72-1.33) of live births, menstruation years, and

menopause status )
Larsson,  Cohort 288 66651 Red meat (servings/week) =4 vs.<2  1.00(0.70-1.46) Age, BMI, educational level, parity, use of

et al™, study Fish (servings/week) =4 vs. <1 1.00(0.72-1.41) oral contraceptives and postmenopausal
2005, hormones, total energy intake, and quartiles
Sweden of consumption of fruits, vegetables, and
) ) dairy products

Kiani, Cohort 71 13281 Total meat 1ndex(§emngs/week) =1vs.0 1.69(0.88-3.24) Age, parity and BMI
et al', study Beef index(servings/week) =1 vs. 0 1.09(0.50-2.38)
2006, USA Fish(serving:s/week) =1vs.0 1.39(0.73-2.62)

Poultry(servings/week) =1 vs. 0 1.23(0.66-2.32)

Sakauchi, Cohort 77 63541 Pork=3-4 times/week vs<I-2 times/month | 590 62-4.08) Age, menopausal status, number of

et al™, study Beef>=1-2 times/week vs. Seldom 1.24(0.50-3.05) pregnancies, history of sex hormone use,
2007, Chicken >3-4 times/week vs. 1.13(0.40-3.17) BMI, physical activity, and education
Japan < 1-2 times/month 1.33(0.59-2.98)

Fish almost every day vs. <I-2times/month 5 80(1.14-6.89)

Dried or salted fish:

=3-4times/week vs.< 1-2times/month
Schulz, Cohort 581 325731 Meat(g/week) =109 vs. <64 0.78(0.52-1.17) BMI, parity, menopa}lsal status, ever
et al™ study Red meat(g/week) =55 vs. <25 1.04(0.70-1.56) use of oral contraceptives, total energy
2007, Fish(g/week) =44 vs. <17 0.90(0.56-1.43) intake, education, smoking, and hormone
Europe Poultry(g/week) =23 vs. <8 1.05(0.75-1.47) replacement therapy use at baseline,

Processed meat(g/week) =42 vs. <17 1.25(0.81-1.92) unilateral ovariectomy
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47323  Table3 continued
Control
References Study Cases size/ Measure of exposure Effect estimates Covariates
design Cohort and range of exposure OR(95%CI)
size
Cross, Cohort 149 199312 Age, education, marital status, family
120] hist f BMI ki
etal™, — study Red meat(g/1000keal) 62.7 v5. 9.8 1.19(0.89-1.59) ¢ o 0 o Cer e T s
2007, USA Processed meat(e/1000kcal) 22.6 vs. 16 1.23(0.92-1.63) | duency of vigorous physica’ activity,
rocesse g e : : : total energy intake, alcohol intake, and
fruit and vegetable consumption
Hu, Case- 442 5039 Total meat Q4vs. Ql LR ) 10-yr age group, province, education, BMI,
¢ al™ v Red meat Q4 vs. Q1 1.00(0.70-1.50) .
erac —, COUQ alcohol use, pack-year smoking, total of
2008 tud Fresh fish T3 vs. T1 1.40(0.90-2.20) .
8 study vegetable and fruit intake, and total energy
Canad Smoked fish T3 vs. T1 1.30(0.70-2.60) . . :
anada Poultry T3 vs. T1 0.80(0.40-1.50) intake, number of live birth and years of
Processed meat Q4 vs. Q1 1.10(0.70-1.60) e
olahdooz, ase- Total meat (servings/week)=12 vs. <6 1.06(0.87-1.30 e, age-squared, oral contraceptive use,
Kolahd C 793 2984 ( g ) ( ) Age, age-squared 1 pti
et al™, control Red meat (servings/week) =7 vs. <3 1.07(0.80-1.42) level of education, parity, energy intake
2010, study Total fish (servings/week)=4 vs. <1 0.76(0.62-0.94)
Australia Fatty fish (servings/week)=6 vs. <1 0.79(0.65-0.98)
Nonfatty fish (servings/week)=4 vs. <1 0.86(0.70-1.05)
Poultry (servings/week) =3 vs. <1 0.83(0.67-1.03)
Processed meat (servings/week)=4 vs. <l 1.18(1.15-1.21)
Gilsing, Cohort 340 62573 Total fresh meat (g/week) 1458 vs. 452 0.97(0.63-1.47) Age total energy intake, parity, use of oral
et al®l, study Fresh red meat (g/week) 129.6 vs. 362 0.93(0.61-1.42) contraceptives
2011, Fish (g/week) 28.2 vs. 0 1.01(0.71-1.43)
Netherlands Processed meat (g/week) 25.6 vs. 0 0.83(0.59-1.20)
Beef (g/week) 50.4 vs. 2.2 1.15(0.81-1.64)
Pork (g/week) 71.2 vs. 3.5 1.08(0.75-1.59) ) o
Lee, et al’”, Case- 500 500 Preserved meat (g/d)>9 vs. <9 1.52(1.16-1.99) Age, BMI, physical activity, total
2013, control energy intake, parity, oral contraceptive
China study use, menopausal status, marital status,
education level, smoking status, alcohol
drinking, family history of ovarian or
breast cancer
Rosato, Case- 2002 5478 Processed meat (g/d) =20 vs. <10  1.49(1.30-1.71) 28, study centre, year of interview, educa-
et al™, el tion, tobacco smoking, alcohol drinking,
2018, Ttaly  study body mass index, age at menarche, parity,

oral contraceptives, hormone replace-
ment therapy, status menopausal and age
at menopause, family history of ovarian
cancer, vegetables consumption, fruit con-
sumption, and total energy intake

Note: BMI: body mass index

F4 BREARHMALBASOCHREXRRHMARER

Table4 Published information on relationship between meat intake and prognosis of ovarian cancer

Average .
References Country follow-up R Dietary variable LEEFET Adjusted confounding factors
- (n) (n) (95%CI)
time/year
Nagle, et al™,  Australia 7.3 394 609 Red meat(serves/d): >0.86 vs. <0.4 0.76(0.58-1.00) FIGO stage, age at diagnosis,
2003 White meat (serves/d): >0.54 vs. <03 0.78(0.60-1.01) grade, total energy intake, BMI
Dolocek, et al™, USA Not 176 341 Meat (servings/week): 11.4 vs. 2 2.28(1.34-3.89) Age at diagnosis, race, stage,
2010 mentioned Red meat (servings/week): 5 vs. 02 2.82(1.42-5.59) grade, residual lesions,
White meats and fish 0.97(0.58-1.63) smoking status, BMI,
(servings/week): 5 vs. 0.5 1.91(1.07-3.42) oral contraceptive use, parity,
Cured/processed meats and total energy intake
(servings/week): 5.7 vs. 0.4
Thomson, e al™, USA Not 354 636 HEI score(meat and beans): 0.83(0.59-1.17) Age at diagnosis, stage, race,
2014 mentioned 10 points vs. <7.5 points diabetes, physical activity, total
energy, waist circumference,
family history of ovarian cancer
Playdon, et al®®, Australia ~ Not 547 811 Total meat(servings/d): =2 vs. <l (.98(0.71-1.35) Age at diagnosis, International
2017 mentioned Red meat(servings/week): =6 vs. <2 121(0.89-1.64) Federation of Gynaecology and

Total fish(servings/week): =3 vs. <1 ,74(0.57-0.95) Obstetrics (FIGO) stage, amount
Oily fish(servings/week)=2 vs. None ()80(0.58-1.11) ©f residual disease, grade, tumour
Poultry(servings/week): =2 vs. <1 0.98(0.80-1.20) subtype, smoking status, BMIL,

Processed meat (servings/week):

=2 vs. <1

1.08(0.86-1.35) Physical activity index, marital
status, and daily caloric intake
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