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Estimation and Application of Partial Population At-

tributable Risk in Cohort Study

XIE Li'?,ZHANG Huan-Ling*, TANG Ren-Qiao?, et al.

(1.School of Public Health,Fudan University,Shanghai 200032, China;2.Shanghai Cancer Insti-
tute, Renji Hospital , Shanghai Jiaotong University School of Medicine , Shanghai 200127, China;
3.Shanghai Institute of Planned Parenthood Research,Shanghai 200032, China.)

Abstract: [Purpose | To introduce estimation and application of partial population attributable risk
in cohort study. [Methods] We introduced a series of formulas for estimation of crude and partial
population attributable risks. Data from the Shanghai Men’s Health Study (SMHS),a prospective,
population-based cohort study,were used as an example for estimation of crude and partial popu-
lation attributable risks. Multivariate Cox proportional hazard model was used to estimate the hazard
ratios (HRs) and corresponding 95% confidence intervals (Cls) of established risk factors for lung
cancer. Partial population attributable risks (PARps) and their 95% Cls were calculated based on
the confounding adjusted harzard ratios and exposures of corresponding risk factors among popula-
tion in SMHS. [Results] Until the last follow-up date ,December 31,2010,507 lung cancer cases
were identified out of 61 500 participants in SMHS during a mean follow-up of 6.4 years. In
SMHS, the PARps of a range of documented risk factors were estimated separately. Smoking, heavy
alcohol consumption, history of chronic bronchitis,family history of lung cancer,low fruit intake
and low body mass index were responsible for male lung cancer incidence by 64.31%(54.95% ~
72.13%),8.46%(3.82%~12.97%) ,6.43%(1.13%~11.56%),3.43%(1.15%~5.62%) , 18.33%(0.93%~
34.60%) and 3.16%(0.42%~5.84%),respectively. [Conclusion] Incidence of male lung cancer in
urban Shanghai might be largely due to smoking, heavy alcohol consumption,history of chronic
bronchitis,low body mass index and low fruit intake,those commonly known as bad lifestyle risk
factors. The partial population attributable risk can be a useful tool for translating the results of
analytic epidemiology to public health practice.

Key words: population attributable risk; population attributable risk proportion; partial population
attributable risk; lung cancer; cohort study

1953 4%, Levin & 4t A IH K531 (popula- tion attributable fraction) FHE&M A FEIH H GBS B

e S AT W AR S R e 15 2
BEWE BRI A EHTRE CO0SI002-015 745 26 3 T SR S 00 T L
BAEE Tk &£, E-mail: xybsci@foxmail.com TE A A7 HEHR 1) ) 5 95 95 T b5 An a8 i) 51 Xl ik S HA

4’ @ r # 2013 jf‘ % 22 ;& % 5 #8  China Cancer,2013,Vol.22,No.5 Jg 4"{1— Jg_ (jy]:‘



HEAHE T L B R S WAT 2 B S AR AR
TE S 151 X5 BB 5 1) 22 D] 2% 9] AR T K1 s o B ) i
T, BN 1985 4F Bruzzi 55 PV Ey YKAE R 91 X6 BE
U S 22 R R A R I A AL e s B B T
R BR BB 5 v ) 22 PR 26 08 A R U PR A I B ) oy
AP S, LA Spiegelman FE I H T 7E BA S AF
FEHITHE Z R R AR R S A5k . AR
SCEEGIA T AERUA BB 5E 5T 22 DA R A AR 1) i
fih LAk T 22 P 2 0 4 B UH R AE B B (partial popu-
lation attributable risk ,PARp) F &t 117 1%, DL e HiAE
BAZ T 5 A B8 1

1 RES5FHZE

1.1 ZERFBZAFHARCKRENRS
1.1.1 ABFEREEEE

ANBEH A SEEE (population attributable risk ,
PAR) &6 7E R & I 01 A, T B 5 (46 ) & I TR 3R 5 4
SE NAE T AT el A 2 e o 9 1) LB, gl e AN HE
AT A PR T () R R DR 3R e 191 o 20 4 ER
(4 B
1.1.2 Z2RAZERAEAFEIR LR E

Z 2R AR IH G 2 (PARp) 2 48 75
SEMF N, FERLG B 1 220 DR B |
B () 15 B PR 2R Y 22 DR 2R 9 A R B B BRI
A PR 2R X6 5 Wl 1) 25 F T ) I 2 O (2K i
Br DR 2% 0 B 2R 88 % SRS FR A T B B () A
PRI 2% 0 A o A vl e ol 2 129 s o 461 1 L 481
1.2 SERABAFHERGEREENMGIT
12.1 $RFAFER LK%

FLIN 2 A IR N S B BE (PARC) J2: £ — A P K
FREE N R (MR vs ERE)FMT AT TA
A EATAN I

PAR. = 15(1[7?/?/? 1)1)=1 ok —1 D+l 17 > ; I

sfab R s IKF,s=1,2;

pREE NTE rh A 6 PR 3R 1 2 R

RR: Zfal &R WA G B (588 vs 2

[sd)

#)o
ZARNGE R FH— | WA faks KR &1
BT BRI PR A B BE A, ELAAE e At R 2

PR 374

IR AFAE S ST, 25 BE B R I3 A 229 TR A 52
BRAF 0 , 1220 2 AR 25 R Jmy BRAE
122 3 RERAEARERER G &

TE 229 PRV o 1 0 7 FNAUE 98 i R v, R AT R
TG ) 2 TE VR R A A I DR 2R R 5 i 1Y)
FAET BRI (28) fa B Y R 5 B ARE iz
o 11 1 W TR B AR B e I, FTFE UL T R 2R
PRI 7 L Ay | (40 Poisson [IARE Y | Logistic [A] 45
KL Cox [mlARERISE ) Al H2E (28) fa I I 3 /9 2 [
VR AR T A B 4551 (28 & B R R AE A B
R ER RN T IR AKX IR R E RN Z
R R 4 AR SR BE (PAR,) .

PAR _ Z; er=1 D, ﬁﬁls Rﬁzc - Zj:l erﬂ D, Rﬁzz
’ Yo 2., RR. RR.

. XL PtRR.
o X Do R RR..

s R ZE K- s=1, -, S;

LRI R Z A HAN A SR A KA
=1, ,T;

peFFR RIS s K- S5HFE R R Z A8 50 A
M OKTALE WA RER 2L = 2o, D,s

RR . WFFE 2 & A AKCE B 45 A6 T B AIROK
LA AR fE R B L RR, =1

RR:FE IR 28 2 A1 i oA TS 5% D R & A 7K 1
A AR T R AARKF A A WA Xk E,
RR; =1,

28 = E T A W 52 Ak 22 DR 3R R 8 AR H
PRI A 652 B2, AR 6T I %) A 3 22 DR 2R 08 8 AR 0 s 6 A
A Poisson [HIHEIRY Logistic 7] 9B AYF1 Cox 7]
VARGERY (] IF 2 BT a2 e B PR 3R ) ARDRE i 6 B LA
NBE GRS R 2 2 g, RIJR 2 T HoAth PR 3R X
SEA S AT LIS THZ AR (S8 R ) 2 R 9%
NBEIE A fa s B DL S AT st 5 X i, 23
TR U PR S B B A X A R T £ o018
IR¥ETT 1 Fisher Z et B e 18 2 WL SCHER™

HR A SR [5 ]R3 B 2T I3 40 Rk 7, 4 303 2%
TR 2 WL NHE A A e B A X b A CHE A&
(Table 1), fEAFWFFE IR N [E GOk 2R ES AT
R A I R 5 A AT AT I DR A 88 B (9 Al 3t

% @ A% 2013 F % 22 4% 58 China Cancer,2013,Vol.22,No 5



Table 1 Comparison of formulas of PAR and their application conditions
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Table 2 Analysis of PAR of Lung cancer incidence in men, Shanghai

Factors Exposure rate(%) Crude HR(95%CI)  Adjusted HR(95%CI)® PARc*

PARp(95%CI)"

Education level

Junior school or above -

Reference(1.00)

Reference(1.00)

1.77 2.84 (-0.73~6.26)
Elementary school or below 1.11 2.62(1.78~3.85) 1.80(1.21~2.67)
Smoking*
No - Reference(1.00) Reference(1.00) 7237 64.31(54.95-72.13)
Yes 69.61 4.76(3.66~6.20) 3.87(2.96~5.06) ’ ’ ’ ’
Heavy alcohol consumption’
N - Reference(1.00 Reference(1.00
¢ eference(1.00) eference(1.00) 5 5 8.46(3.82~12.97)
Yes 8.77 2.78(2.22~3.49) 1.87(1.48~2.35)
BMI(kg/m?
=18.5 - Reference(1.00) Reference(1.00)
4.38 3.16(0.42~5.84)
<18.5 4.24 2.08(1.51~2.87) 1.65(1.19~2.29)
Fruit intake(g/day)
=216.23 - Ref 1.00 Ref 1.00
eference(1.00) eference(1L00) -7 30 18.33(0.93~34.60)
<216.23 75.02 1.79(1.50-2.15) 1.27(1.00-1.63)
Family history of lung cancer
No - Reference(1.00) Reference(1.00)
3.56 3.43(1.15~5.62)
Yes 591 1.63(1.19~2.22) 1.67(1.22~2.28)
History of chronic bronchitis
No - Reference(1.00) Reference(1.00)
4.55 6.43(1.13~11.56)
Yes 4.66 2.02(1.58~2.60) 1.68(1.28~2.22)

Note:"HR:Hazard ratio.CI:Confidence interval. "Adjusted factors:age,income level,education level,occupation,smoking,drinking,tea drinking,BMI,physical

activity,vegetable intake,fruit intake,history of emphysema and chronic bronchitis,history of asthma,family history of lung cancer. ‘PARc:Crude popula-
tion attributable risk. PARp:Partial population attributable risk. “Definition of smoking:=1 cigarette per day,=6 months. ‘Definition of heavy alcohol

consumption:ethanol intake =40g per day.
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