
684 T. J. Powles et al. 

tamoxifen at low dose levels. BrMedJ 1973,1,13-15. 
5. Analysis of CRC Adjuvant breast trial. Cyclophosphamide and 

tamoxifen as adjuvant therapies in the management of breast cancer. 
Br 7 Cancer 1988,57,604-607. 

6. NATO Report. Controlled trial of tamoxifen as a single adjuvant 
agent in the management of early breast cancer. Analysis at 8 years. 
BrJ Cancer 1988,57,608-611. 

concentration of low density lipoprotein cholesterol in plasma 
without the use of the ultracentrifuge. ClinChem 1972,18,499-502. 

18. Cohn JS, McNamara JR, Schaefer EJ. Lipoprotein cholesterol 
concentrations in the plasma of human subjects as measured in the 
food and fastinn studies. Clin Chem 1988.34.2456-2459. 

19. Hester J, Shephard MDS, Walmsley RN; White GH. Fasting 
specimens not required for routine measurements of plasma apolipo- 
proteins AI and B. Ann Clin Biochem 1989,26,374375. 
Rossnes, Wallgreen A. Serum lipoproteins after breast cancer 
surgery and effects of tamoxifen. Atherosclerosis 1984,52,33%346. 
Brunning PF, Bonfer JMG, Hart AAM et al. Tamoxifen serum 
lipoproteins and cardiovascular risk. Br 3. Cancer 1988, 58, 
497-499. 

7. Report from the Scottish breast cancer trials. Adjuvant tamoxifen 
in the management of operable breast cancer. The Scottish Trial. 
Lancet 1987, ii, 172-175. 

20. 

8. Bradbeer JW, Kyngdon J. Primary treatment of breast cancer in 
elderly women with tamoxifen. Clin Oncoll983,9,31-34. 

9. Powles TJ, Davey J, McKinna A. Chemoprevention of breast 
cancer. Acta Oncoll989,28,865-867. 

21. 

22. 
10. Powles TJ, Hardy JR, Ashley SE et al. A pilot trial to evaluate the 

acute toxicity and feasibility of tamoxifen for prevention of breast 
cancer. BrJ Cancer 1989,60,126-131. 
Powles TJ, Hardy JR, Ashley SE et al. Chemoprevention of breast 
cancer. Breast Cancer Res Treat 1989,14,23-31. 
Kannel WB. Cholesterol and risk of coronary heart disease and 
mortality in men. Clin Chem 1988,34, B53-B59. 
Bush TL, Fried LP. Barrett-Connor E. Cholesterol, lipoproteins 
and coronary heart disease in women. Clin Chem 1988,34, B60-B70. 
Albers JJ, Brunzell JD, Knapp RH. Apoprotein measurements and 
their direct applications. Clinics Lab Med 1989,9, 137-152. 
Wallace RB, Anderson RA. Blood lipids, lipid related measures 
and the risk of atherosclerotic cardiovascular disease. Epidemiol Rev 
1987,9,95-119. 
Burstein M, Scholnick HR, Martin R. Rapid method for the 
isolation of lipoproteins from human serum by precipitation with 
polyanions.3 Lipid Res 1983,11,583. 
Friedwald WT, Levy RI, Frederickson DS. Estimation of the 

23. 

11. 

12. 

13. 

14. 

15. 

16. 

24. 

25. 

26. 

27. 

28. 

17. 
Acknowledgements-We thank our data coordination team, Alwynne 
Tidy, Clare Jacobs and Gill Murrells for management of this trial. 

Bradford RH, Rifkind BM. Lowering cholesterol to reduce coron- 
ary heart disease risk. Clinics LabMed 1989,9, l-6. 
Bush TL, Barrett-Connor E, Cowan LD et al. Cardiovascular 
mortality and non contraceptive oestrogen use in women: results 
from the Lipid Research Clinics. Circulation 1987,75, 1102-l 109. 
Fex G, Adielsson G, Mattson W. Oestrogen-like effects of tamoxifen 
on the concentration of proteins with plasma. Acta Endomino 198 1, 
97,109-113. 
Fornander R, Rutquist LE, Cedermark B et al. Adjuvant tamoxifen 
in early breast cancer. Lancer 1989, i, 117. 
Stewart HJ, Knight GM. Tamoxifen and the uterus and endo- 
metrium. Lancet 1989, i, 375-376. 
Cuxick J, Baum M. Tamoxifen and contralateral breast cancer. 
Lancer 1985, ii, 282. 
Fentiman IS, Powles TJ. Tamoxifen and benign breast problems. 
Lancer 1987, ii, 1070-1072. 

Eur3 Cancer, Vol. 26, No. 6, pp. 684-690,1990. 0277~S379/90$3.00 f 0.00 
Printed in Gnat Blimn ~I99oPngmMnPnuplc 

Case-control Study of Risk Factors for Cervical 
Intraepithelial Neoplasia in Young Women 

J. Cuzick, A. Singer, B.L. De Stavola and J. Chomet 

A case-control study of 497 women under age 40 diagnosed with cervical intraepithelial neoplasia (CIN) and 833 
controls was done in the London area between 1984 and 1988 to examine whether known risk factors for invasive 
cervical cancer produced similar risks for CIN of different grades in young women. Cases of CIN III had a risk 
profile similar to that seen for invasive disease whereas CIN I cases were similar to the controls in all risk factors 
examined except a history of genital warts. Cases of CIN II were intermediate between the two. Among several 
indicators of sexual and reproductive behaviour, age at first childbirth and a history of multiple sexual partners 
were the strongest risk factors for CIN II and CIN III. Smoking had a strong and independent effect on the risk 
of CIN II and CIN III, but had only a Limited effect for CIN I. Use of oral contraceptives was widespread in 
cases and controls, but length of use of oral contraceptives was not found to be a risk factor. A small protective 
effect of barrier contraception was observed. 
EurJ Cancer, Vol. 26, No. 6, pp. 684-690,1990. 

INTRODUCTION 
SEXUAL and reproductive factors are well established features of 
risk for invasive cervical cancer [l-S]. Cigarette smoking is also 
a well documented, albeit less well understood, factor [6-lo], 
while the risk associated with oral contraceptive usage remains 
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controversial [ 1 l-l 51. Less is known about the relation of these 
factors to different grades of cervical intraepithelial neoplasia 
(CIN), especially the mild lesion CIN I [3, 11, 16-191. The 
frequency of both invasive cancer and CIN is rising rapidly in 
young British women [20, 211 and, to see which factors are 
most related, we have done a case-control study of CIN in 
women under the age of 40. 

Subjects 
SUBJECTS AND METHODS 

We studied 497 cases of CIN and 833 controls between 1984 
and 1988. The mean age of the cases was 28 (range 18-39). Cases 



‘100’0 > cI*r* 
.dnoti ama~a3a~+ 

.,u~ouy iou, Su!pnIJxa sseI2 Ie!jos pun a% Jo3 paisn!py, 

rr*L’Pf ***L’9P ptw1 JO3 ix 
(Iswsz~o) SE’0 (Sf’o+I’O) ZZ’O (ZE’I-:f!O) 89’0 C911VffG Z9’0 aadaa 
(SS’O-SZ’O) 19.0 wo-zz~o) SE ‘0 CfP’I-LE’O) EL’0 (9L’o-81~0) LE.0 swa1 v 
(fL’O-8f ‘0) ZS’O (o9wLz~o) OP.0 (9P.IZP.0) 6L’O (SE. I-ZP’O) 9L’O vaa10 

I I I I +au P” auoN 

sxe5 ,,V III NI3 II NI3 I NI3 uoye>npa 

pal!uy pey saw3 JO uoyJodoJd JasJel v .(s~oJluoa pue sasea 

Jo %ZZ) W’P3 10 (%LE Pue %6E) PueI%ug Jo 9aJnW aJaM 
pue (%“fj PUe 7’&8) ‘x-n aql U! UJOq aJaM ‘(S[OJlUoa JO C7$76 
PUe SaSeJ 30 %E6) al!qM aJaM UaUIOM ISOUI :UO!i?naJ PUe qlJ!q 30 
aseld ‘a3eJ U! pun03 aJaM sa~JaJa33!p lT_n?Jynri@ ON ‘SSep @!30s 
u! sa~ua~a33!p Ieguelsqns ou aJaM aJayL ‘(1 alqeL) s~o~luos 
pue sase3 111~13 ueqi Ja%unod aJaM sase3 11~13 pue 1~13 

‘SJOl3e3 yS!J lUelJOdtU! 
isotu aql k3!luap! 01 paydde SBM anbwsal as!mdals pJeMJO3 v 
*sJapuno3uoJ aq~ pue lsaJalw30 salqe!JeA aql %uyyuoa slapow 
aie!leAypuu 2h~;ullg 6q ~03 palsnipe aJaM salqeilea %urpuno3 
403 msalqepea snonuguo3 se paleaJ1 uaqm lapour 3ys!%ol 
agl u! aaueag@ys J!aql luylsal dq palndwo3 aJaM ale~s letupJo 
ue UO SJOlSe3 JO3 Sisal PUaJL -@IO dnoJ8 [OJlUOD paU!qUXOa 
aql103 paluasaJd aJe SllnsaJ pue ‘(UMOqS IOU elep) JeIy!S aJaM 
sllnsal aql ssep le!30s pue uoyeanpa ~03 %ugsn!pe ~al3v *sdnofi 

‘sa~Jo3 pawe Bu!pn13uIr 

P 
61 
81 
EZ 
Lf 

S 8 
9 8 
II 9 
8Z IZ 
II 6 
LZ ff 
El 91 

P 
81 
91 
zz 
61 
6 
f 

0 
65 
zz 
LZ 
IZ 

0 
01 
El 
PZ 
PZ 
61 
01 

f 
62 
PI 
Of 
sz 

01 
P 
01 
9z 
9 
bf 
II 

I 
8 
oz 
91 
EZ 
zz 
01 

f I 
fZ Pf 
81 EZ 
SZ 9z 
If LI 

9 II 
9 S 
01 8 
91 zz 
01 L 
Of SE 
EI El 

f 6 
PI El 
zz oz 
IZ zz 
IZ 02 
PI El 
9 k 

UMouyln 

aadaa 

s1a*a1 v 
sFJ‘Q10 

BS3 Jo =‘oN 
uonejnpa 

UMouyun 

A 

AI 
w III 

rWN III 
II 
I 

SW[J l!?!>OS 

OWE 
Sf-ff 
Zf-of 
6Z-LZ 
9z-kz 
EZ-IZ 

ozs 
aW 

(t8Z = u) (EOI = U) (011 = U) (L6t. = u, (ff8 = u, 
III NI3 II NI3 I NI3 IIV SIOnuo~ 

sase3 

1oJluo3 oM1 aqi JO qaea gl!m d[aieredas auop osle aJaM sasdleue 
ayl *(uogednaao s,Jaqlq dq) ssela le!aos pw aze ~03 palsn!pe 
aJaM saleurgsa 11~ .pau!quro:, sasea ire ~03 pue sa!JoSaleD ~13 
aa~ql agi ~03 BlaleJedas pauyqo aJaM (~80) sogeJ sppo *paw 
aJaM sasdleue uo!ssaJ%aJ rys!~o~ aie!JeA!lInux pue alepeA!un 

‘pa 
-pJOaaJ OS@ aJaM (Slead S SnO!AaJd Jql Uw!MJI) JeaUIS aApesaU 
1seI aql 30 alep aql pue (sa;Ls) saseasp pall~sueJ1 &enxas 
sno!AaJd 30 s[!elaa %Jolae3 aApdaaenuoJ pue aApanpoJdaJ 
‘lenxas ‘IeuosJad uo palaal~oa seM uogeuuo3uI .(slonuoJ aqi 
Jo3) ~3~9 Jo hafams s,J~) ayi le ~0 (sase3 aql Jo3) s!ury 
Ieqdsoy ayl le SJ~M~!AJ~~U! paauayadxa 0~1 dq 8861 JaqLuaDaa 
p” 9861 JaquJaldaS UaaMlaq paMa!AJalU! aJaM SlDa!qnS IlV 

‘paMa!AJalU! 
Qn3ssas2ns aJaM (yo66) goz ‘s3dd le pal2eluoj Ajax oqm 
UaUJOM 602 aql JO ‘lJ!JlS!p aql U! S3Jd JO!eUJ aaJq1 aql UIO33 
S[OJlUOD 30 las JaylOUe IOOl aM ‘S~OJlUO3 8U!lDalaS JO3 aglDeJd 
au0 30 asn aqi qi!~ pale!msse sase!q Ieyualod Ssasse 0~ 

*aledppJed 01 paaJ2fe peq 6aql 
qBnoylp2 ~ay~Jaluy ayl puane 01 pa1~3 %E pue ssaJppe pfueqa 
peq ~~8 ‘auoqd Kq pai3eluo3 aq iou pIno pue QdaJ lou pry 
o&j1 ‘aledyyred 01 pasnJaJ y&1 cpa~a!~alu! 6~pysSa3sns alar 
%SS ‘S~OJIUOJ df) PalaaIaS (I” 30 ya!dsoq aI@ tUOJ3 Sal” Z &O 
palenl!S SeM q3qM ayaeJd aU0 UIOJ3 SlOJlUOa &) ayl 30 ISOUl 
paiaalas a~ ‘aledpyJed 01 luasuoa uyqo 01 pue eaJe 61p Jauu! 
ue u! s~oJluo3 pgualod Supe~l30 dynDy3F aql atuo3JaAo 01 
yps auoqdalal dq pamono luas SeM ~alla[ puo3as e paA!aJaJ 
SeM dldaJ ou 31 -Jailal dq aledpyred 01 pal!Auy aJaM UM~JP 
sloJiuo3 df) *spnuoJ ~0 sase3 se Jaylra kpnls aql ~03 aIq!Bga 
lou Ajax suogelaJ pnxas pawapadxa JaAau peq Jo ‘ssauip 
snopas %ug~.~~%uo~ e JO Lu~olsa~a~sdq e pey peq 0qM uatuoh 
‘SDdd %U!pUalle aJaM OqM dnoJ% a%e aIDeS ayl U! UaUIOM UIOJ3 JO 
~10 SJeah 0$-y sluaped 30 lsg aqaeJd aql Jaqlra UIOJ~ palsalas 
@OpUeJ aJaM S[OJlUOa IlV ‘Sxd UIOJJ aUUB %LE PUe SdE) 
JaqlO UIOJ3 aUIe3 %,5 ‘@l!dsoH UJaqlJON @AOx av 01 PaJJa3aJ 
aq 6lauynoJ pp-10~ leql uopelndod aql dlpeoJq luasaldar 
01 11a3 SBM q3yM ‘aag3eJd pzJaua% au0 UIOJJ aLIre y/&S ‘UMeJp 
alar sasea q3y~ mo~3 ease luaurqalea all u! (SW& sag3 
%U!UUelJ &Je~ JO Sds [emI 30 sluaped aJaM SlOJ,UOa au 

‘~13 01 %ugunoure iou saggeuuouqe 
JOU!UJ JaqlO JO aSeaST hrOleUXUJl?~ @IO aAeq 01 ‘@uIIOU aq 01 
pun03 sluayed alar se ‘papnI>xa aJaM aseaslp aA!seAq-0Jyu JO 
aA!SeAU! ql!M sluayed ‘II NI3 se pagssela alar II/I NI3 pap03 
swayed ‘a’! ‘pasn seM uoye3lp~ aseasrp alaaas 1sou1 aql *[zz] 
111 pw 11 ‘I NI3 se Iapaleux Lsdolq uIoJ3 6~l”goplsg pagssela 
Alan sluaged aq~ yluoux 9 q!~ %ES ‘M~!AJ~IU! 30 s~ea.4 
z u!u)!M pasouikp IF aJaM Laq~ *Jeaurs p+~aa vouqe ue 
ql!M UaUJOM JO ‘UOPUO~ ‘@l!dsoH UJaqlJON @LOX aqlO1 (SdQ) 
SJaUOylaeJd @JaUa% @301 “OJ3 S@JJa3aJ aU!lnOJ pal3a~aSUn aJaM 

uawo~ BunoA u! e!SEldOaN Fgayyda8JlUI lea!AJaD 



686 J . Cuzick et al. 

Table 3. Percentage distribution of cases and controls by sexual and 
reproductive factors 

Cases 

Variable Controls All CIN I CIN II CIN III 

Age at menarche 
Cl2 
13-14 
>16 

Age at 1st intercourse 
~16 
17-19 
220 

No. of partners 
1 
2 
3-5 
6-19 
a20 

Parity 
0 
1 
L 

23 
Age at 1st birth* 

<20 
20-29 
230 

37 36 35 41 38 
49 47 52 43 46 
15 17 13 17 16 

26 39 28 43 41 
51 45 46 45 44 
23 17 26 13 15 

19 9 9 7 9 
12 8 14 8 6 
25 27 28 29 25 
36 46 42 48 46 

8 11 7 9 14 

68 65 83 73 55 
15 15 11 15 16 
13 12 4 6 18 
4 8 3 6 11 

18 38 16 57 38 
65 58 84 39 59 
17 3 0 4 4 

*Percentages are computed for n’= 267, 174, 19, 28 and 128 respect- 
ively. 

education, especially in CIN III cases where the ORs showed a 
highly significant trend (Table 2). 

Sexual and reproductive characteristics 
Many variables relating to sexual behaviour were examined 

(Table 3). Age at menarche had no significant relation with risk 
of CIN I, CIN II or CIN III (x2 for trend: 0.3, P = 0.58, 
= 0.01, P = 0.92, and 0.1, P = 0.75, respectively). The ORs 

for age at first intercourse, adjusted for age and social class, 
showed significant trends in the CIN II and CIN III groups but 
not for CIN I (Table 4). The lifetime number of sexual partners 
was significantly increased in all three disease categories and the 
risks were similar. Increasing parity was associated with a 
significantly elevated risk for CIN III only, but a protective 
association was found for CIN I. An early age at childbirth was 
found to increase significantly the risk of both CIN II and CIN 
III, but appeared to be protective for CIN I, although this was 
only marginally significant. 

Because these variables were correlated, their effects were re- 
examined after adjustment was made for all the others (Table 
4). Only number of partners and age at first birth retained 
significance, with parity significant if age at first birth was not 
included. 

Several other sexual and reproductive variables were con- 
sidered. Number of sexual partners in the past 2 years and 
number of abortions were found to be less informative than total 
number of partners and parity, respectively. Similarly the period 
of sexual activity before age 20 and interval between age at 
menarche and age at first intercourse were found to be less 
powerful than age at first intercourse. 

Table 4: Odds ratios for sexual and reproductive factors (reference group is dejined by lowest category 
for each variable) 

Variable 

CIN I CIN II CIN III All cases 

OR, ORz OR, OR, OR, OR, OR, OR, 

Age at 1st intercourse 
~16 1 
17-19 0.89 
320 1.30 
xi for trend 0.6 

No. of partners 
1 1 
2 2.29 
3-5 2.48* 
6-19 2.72* 
220 2.58 
xi for trend 6.1* 

Parity 
0 1 
1 0.70 
2 0.26* 
23 0.57 
x: for trend 6.8** 

Age at 1st childbirth 
<20 1 
20-29 1.75 
230 0 
Null 2.65 
x: for trend 4.9* 

1 1 1 1 1 1 1 
0.89 0.54* 0.68 0.51* 0.69* 0.58* 0.74* 
1.76 0.41* 0.78 0.35* 0.78 0.50* 0.96 
2.1 9.6** 1.2 29.1*** 2.1 20.7*** 0.5 

1 1 1 1 1 1 1 
2.72* 1.77 1.78 1.07 1.20 1.48 1.68 
2.91* 3.35* 3.41* 2.36* 2.68* 2.52* 2.83* 
3.30* 3.89* 3.67* 2.97* 3.43* 3.05* 3.44* 
3.18* 4.10* 3.50* 4.15* 4.79* 3.76* 4.17* 
6.8** 14.0*** 8.6** 36.6*** 32.3*** 32.3*** 38.0*** 

1 
0.66 
0.27 
0.57 

(& 

1 1 1 1 
1.31 2.73* 1.10 2.29* 
1.58* 3.07* 1.07 2.11* 
2.76* 4.45* 2.01* 3.43* 

14.0*** 1.8 4.5* 1.1 
(19.0***) (9.5**) 

1 
1.65 

t0 
1.4 

1 1 
1.23 3.70* 
0.75 1.90 
2.09 4.22* 

0.4 ($i) 

1 1 
0.21* 0.25* 
0.10* 0.11* 
0.32* t 
1.8 10.9*** 

1 1 1 1 
0.43* 0.59 0.44* 0.57* 
0.10* 0.14* 0.10* 0.12* 
0.31* t 0.42* t 

17.5*** 13.5*** 7.1** 19.3*** 

OR, adjusted for age and social class; OR, adjusted in addition for all other variables in table. jConfounded. 
x2 trend:*P < 0.05, **P < 0.01 and ***P < 0.001 (value in parentheses is not adjusted for age at first 
birth). Null = nulliparous. 
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Table 5. Odds ratios for contraceptive methods (reference group is defined by lowest category for each 
variable) 

Variable 

CIN I CIN II CIN III All cases 

OR, OR, OR, OR, OR, OR, OR, OR, 

Years on OCs 
0 1 
0.01-2 4.48 
2.01-4 2.07 
4.01-9 2.23 
>9 2.10 

x: for trend 0.9 

Years on barrier method 
0 1 
0.01-2 0.70 
2.01-4 0.46* 
>4 0.71 

x: for trend 3.2 

Years on IUD 
0 1 
0.01-2 0.39 
2.01-4 1.17 
>4 0.77 

x: for trend 0.4 

1 1 1 1 1 1 1 
4.78* 2.23 1.70 1.10 0.84 1.63 1.48 
1.68 2.09 1.71 1.08 0.89 1.17 1.01 
1.84 3.47 2.46 1.04 0.78 1.35 1.08 
1.78 3.61 2.46 1.80 1.34 1.91 1.54 

2.1 4.9* 2.4 2.2 0.5 1.4 0.1 

1 1 1 1 1 1 1 
0.70 0.58* 0.60 0.81 0.84 0.74* 0.76 
0.43* 0.86 0.79 0.76 0.75 0.71 0.69 
0.72 0.42* 0.40* 0.66 0.63 0.62* 0.60* 

3.2 3.8* 4.5* 4.1* 4.3* 8.0** 8.1** 

1 1 1 1 1 
0.42 1.65 1.42 1.11 0.87 
1.55 0.71 0.58 1.16 0.84 
0.73 1.70 1.27 1.16 0.74 

1 
0.85 
0.87 
0.82 

0.2 1.3 0.1 0.6 1.6 

1 
1.03 
1.07 
1.15 

0.5 1.1 

OR, adjusted for age and social class; OR, adjusted in addition for sexual and reproductive factors (age ar 
first intercourse, number of partners, parity and age at first childbirth). 
Years on OCs additionally adjusted for years since last negative smear. 
x2 trend:*P < 0.05, and **I’ < 0.01. 
IUD = intra-uterine device. 

Contraceptive methods 
Few cases and controls (5%) had never used oral contracep- 

tives (OCs) and duration of use of OCs was not related to risk 
(Table 6). However, long-term OC users (10 or more years) 
were more frequent among CIN III cases (24%) than controls 
(16%) and had an elevated relative risk for CIN III which did 
not reach the conventional level of significance (OR = 1.80, 
95% CI 0.85-3.82). When ORs were adjusted for sexual and 
reproductive variables, they were all closer to unity and not 
significant (Table 5) and were not further modified by additional 
adjustment for education. 

Duration of use of barrier methods showed some protective 
effect for CIN II and CIN III, which was partly reduced by 
adjustment for sexual and reproductive variables (Table 5). 
The correlation between this variable and education, however, 
explained most of the protective effect, as the additional adjust- 
ment for education reduced all ORs to near unity and the x2 
trend tests were not significant (1.4, P = 0.24; 2.3, P = 0.13; 
and 1.2, P = 0.27, for CIN I, II and III, respectively). 

cytological and histological features of these lesions to those 
shown by human papilloma virus infection [23, 241. A history 
of herpes virus infection had a weaker relation, which was 
similar in the three groups and not significant (Table 6). 

Table 6. Percentages and odds ratios for histoy of sexually trans- 
mitted diseases+ 

Variable 

Controls CIN I CIN II CIN III 

% “/u OR o/u OR % OR 

Genital warts 
No 
Yes 

Herpes virus 
No 
Yes 

95 67 1 72 1 84 1 
5 33 8.37* 28 7.07* 16 3.40* 

98 97 1 96 1 96 1 
2 3 1.77 4 1.94 4 1.83 

History of sexually transmitted diseases 
A history of genital warts (before diagnosis of CIN in cases) 

was significantly associated with risk of CIN lesions of all grades 
(ORs: 8.37, 7.07 and 3.40, respectively, for CIN I, II and III, 
all with CI excluding unity; Table 6). The risks of CIN I and 

ORs adjusted for age, social class, and sexual and reproductive factors. 
Reference group is the ‘No’ category. 
tExcluding ‘not known’: percentages refer fo totals of 832,110, 101 
and 281 for genital warts and fo 828, 109, 103 and 280 for herpes virus, 
respectively. 

CIN II were particularly elevated, possibly because of the similar *r < 0.05. 



Table 7. Percentages of cases and controls in smoking categories 

Cases 

Variable Controls All CIN I CIN II CIN III 

Smoking 
Never 
Ex 
Current 

Age started* 

Ex-smoker 

Current 
smoker 

Pack-yearst 

Ex-smoker 

Current 
smoker 

45 31 42 32 27 
17 13 10 12 14 
39 56 48 56 59 

~16 33 
17-20 55 

a21 12 

1 ~16 221 17-20 49 37 14 

1 0.01-2 4.01-8 2.01-4 8.01-12 >12 26 39 11 14 11 

0.01-2 21 
2.014 21 
4.01-8 25 
8.01-12 15 

>12 18 

40 27 50 40 
52 64 50 50 

8 9 0 10 

46 42 44 47 
48 46 53 46 

7 12 4 7 

31 27 67 21 
12 18 0 13 
30 36 8 34 
15 18 8 16 
13 0 17 16 

12 18 13 10 
15 22 18 12 
24 28 32 19 
20 10 20 23 
30 22 18 36 The only significant risk factor for CIN I was a history of 

genital warts. This was also the most significant factor for risk 
of CIN II, followed by age at first birth, and pack-years for 
current smokers. No other variables were significant nor were 
any interactions. 

*Excluding ‘not known’ and ‘never’ smokers; percentages refer to totals 
of 139,63,11,12 and40ex-smokersand 321,273,52,57 and 167 
current smokers. 
tpercentages refer to 137,61, 11, 12 and 38 ex-smokers and 310,272, A different picture emerged for CIN III. The most significant 
50, 56 and 166 current smokers. variable was education, followed (in order of entry) by number 

Smoking kistory 
The distribution of selected smoking indicators is shown in 

Table 7. Current smoking had a limited effect on the risk of 
CIN I and a large effect on the risk of CIN III; the results for 
CIN II were intermediate (Table 8). Age of first smoking was 
important for the risk of CIN III in current smokers but not in 
ex-smokers. Similarly pack-years, computed as the product of 
daily consumption of packets of 20 cigarettes and the total 
number of years of smoking, showed highly significant trends 
for current smokers in the CIN III group (x2 trend = 56.4, 
P < 0.001). The effect of current smoking on the risk of CIN 
III was much reduced, but still significant, after 
for sexual and reproductive variables (Table 8). 
adjustment for education did not alter these results. 

adjustment 
Additional 

Multivariate analysis 
Multiple sexual partners, early age at first childbirth, history 

of genital warts and current smoking appeared to be associated 
with an elevated risk of CIN II and CIN III. For CIN I these 
factors showed weaker or no effects, except for a history of 
genital warts. To identify the most important independent 
factors for each grade of disease, stepwise multivariate logistic 
regression analyses were performed. The variables entering the 
model at the 5% significance levels are shown in Table 9. 

Table 8. Odds ratios for smoking variables (refmence group is defined by lowest category for each 
variable) 

Variable 

CIN I CIN II CIN III All cases 

OR1 OR, OR, OR, OR, OR2 OR, OR* 

Smoking 
Never 1 
Ex 0.76 
Current 1.30 
x: for trend 1.4 

Age started smoking 
(current smoker) 

Never 1 
220 1.31 
17-19 1.20 
cl6 1.43 
x: for trend 1.6 

Pack-years 
(current smoker) 

Never 1 
0.01-2 0.83 
2.01-4 1.24 
4.01-8 1.48 
8.01-12 1.07 
>12 2.23* 
xj for trend 3.3 

1 1 1 1 1 1 1 
0.79 1.16 1.02 1.30 1.11 1.12 1.02 
1.21 2.03* 1.52 2.44* 1.72* 2.02* 1.52* 

0.7 15.0*** 3.0 34.0*** 10.6*** 32.3*** 9.8*** 

1 1 1 1 1 ’ 1 1 
1.00 0.77 0.60 1.08 0.81 1.09 0.82 
1.07 2.17* 1.79* 2.32* 1.87* 1.96* 1.61* 
1.56 2.34* 1.57 3.22* 1.94* 2.47* 1.72* 
1.5 ll.O*** 3.2 41.2*** 12.2*** 37.8*** 12.1*** 

1 1 1 1 1 1 1 
0.67 0.96 0.73 1.27 0.92 1.07 0.82 
1.14 1.52 1.26 1.23 1.01 1.28 1.08 
1.51 2.71* 2.14 2.00* 1.55 1.95* 1.56* 
1.08 2.98* 2.25 3.85* 2.72* 2.87* 2.21* 
2.49 2.97* 1.77 4.91* 3.14* 3.86* 2.72* 
3.1 15.0*** 5.8* 56.4*** 23.6*** 54.4*** 23.6*** 

OR, adjusted for age and social class; OR, adjusted in addition for sexual and reproductive factors. 
*P < 0.05, **lJ < 0.01, ***r < 0.001. 
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Table 9. Multivariate analyses* (OR and 95% CZ) DISCUSSION 

Variable CIN I CIN II CIN III All cases 

Genital warts: yes 8.15 7.64 3.17 5.10 
(4.80-13.84) (4.26-13.70) (1.91-5.26) (3.37-7.70) 

x: to delete 56.3*** 43.4*** 20.3*** 69.2*** 

Pack-years 
(current smokers) 

0.01-2 

2.01-l 

4.01-8 

>8 

x$ to delete 

0.89 0.84 0.72 
(0.35-2.24) (0.43-1.63) (0.43-1.22) 

1.73 0.96 1.10 
(0.82-3.62) (0.54-1.74) (0.71-1.72) 

2.72 1.44 1.49 
(1.41-5.24) (0.862.40) (0.98-2.25) 

2.14 2.37 2.10 
(l.ll-l.11) (1.58-3.56) (1.47-3.01) 

13.0*** 20.3*** 21.8*** 

The choice of appropriate controls was the major difficulty in 
this study. An ideal approach would have been to select controls 
at random from the lists of the GP of each individual case. This 
had severe logistic problems in an inner city area since lists are 
inaccurate and out of date because of the mobile population. 
Also, even when contacted, consent from controls to be inter- 
viewed is likely to be low. To overcome this problem we decided 
to collect most of the GP controls from one representative 
practice with up-to-date lists and an enthusiastic GP who would 
encourage women to take part. To cover outlying areas a few 
controls were taken from other GP lists. We feel the resulting 
inclusion rate of 55% is acceptable for this type of study. As a 
check on the possible biases that might have been introduced, a 
second control group was taken from FPCs. We chose the three 
largest clinics in the catchment area of the hospital. These clinics 
are used by most sexually active young women and sampling 
from them gives a broad spectrum of the population at risk. 

Age at first birth 
20-29 

330 

Nulliparous 

x$ to delete 

0.23 0.70 0.71 
(0.09-0.58) (0.40-1.25) (0.43-1.19) 

0.10 0.19 0.16 
(0.01-0.85) (0.06-0.57) (0.06-0.44) 

0.33 0.56 0.66 
(0.15 0.69) (0.32-0.99) (0.40-1.09) 

12.7”** 11.9*** 16.2*** 

No. of partners 
2 

3-5 

6-19 

a20 

x: to delete 

0.96 1.41 
(0.47-1.97) (0.82-2.42) 

2.17 2.34 
(1.25-3.75) (1.5S3.63) 

2.71 2.67 
(1.60-4.57) (1.74-4.08) 

3.12 2.51 
(1.57-6.19) (1.4M.50) 

25.2*** 27.2*** 

Before analysing our data, we checked whether the main GP’s 
patients had different characteristics from the rest of the GP 
controls and whether the GP and FPC controls differed from 
each other. We found that the main GP’s patients were slightly 
older than the other GP controls and were more educated. This 
was reflected by the distribution of their fathers’ occupations 
and the higher percentage of nulliparous women. However, 
there were no significant differences in the other factors. In 
particular, no significant differences were found in the use of 
OCs, barrier methods or the IUD. Thus an analysis adjusted 
for education and social class, as in Table 9, is valid. 

Education 
0 levels 

A levels 

Degree 

XJ to delete 

0.53 0.62 
(0.34-0.82) (0.42-0.90) 

(0.2::76) (0.3;?74) 
0.30 0.41 

(0. U-0.49) (0.27-0.63) 
23.0*** 18.9*** 

The results identified differences between risk factors for CIN 
I and CIN III in young women. Women with CIN I w&e similar 
to the controls in sexual and reproductive histories, use of 
contraceptives and smoking habits. The only important differ- 
ence was a history of genital warts, which was strongly associated 
with CIN I and only weakly related to CIN III. Since the 
histological appearance of CIN I is similar to that for human 
papilloma virus infection it is possible that most of these lesions 
have low malignant potential. 

*All analyses were adjusted for age and social class. Reference group is 
d&ed by lowest category for all variables. (i.e. no genital warts, non- 
smoker and ex-smokers, age at first child <20,1 partner, no or CSE 
education). Subjects with ‘not known’ answers in any variable were 
excluded. 
***r < 0.001. 

of partners, history of genital warts, pack-years for current 
smokers and age at first birth. The inclusion of history of genital 
wart infections partly reduced the initial significance of number 
of partners, whilst the entry of pack-years and age at first birth 
did not substantially affect risks associated with the other 
variables. Education and number of partners were partly con- 
founded, with the protective effect of education being reduced 
when the number of reported partners was 20 or more (result 
not shown). 

For CIN III the risk factors were similar to those found for 
invasive disease. In particular the most important sexual factors 
were age at first childbirth and number of partners. The former 
appeared to be more important than parity by itself and to carry 
most of the effect of early age at first intercourse, in general 
agreement with the findings of Jussawalla et al. [25] who 
suggested that multiparity at early age might be an independent 
factor for invasive cervical cancer. Also Parazzini et al. [26] 
found that number of births, and early age at first child, had an 
independent effect on risk of invasive cervical cancer, after 
adjustment was made for sociodemographic and sexual variables. 
However, in contrast with our results, they did not find this for 
CIN, possibly because the three grades were combined in their 
analysis. Compared with women with a single sexual partner, 
3-5 partners doubled the risk of CIN III and 5 or more partners 
increased risk about threefold in our study. These figures are 
consistent with other studies of the risk of invasive cervical 
cancer and CIN [3-51 although higher values were found in a 
Canadian study of cervical dysplasia [ 181. 

A history of genital warts explained much of the risk associated 
with number of partners for CIN III. Other studies have found 
a history of genital warts more frequently among cases than 
controls [4, 271, but none have found such strong effects, 
possibly because of the low total reported frequency. 
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Age at first intercourse had some effect independent of number 
of partners, in agreement with some studies [3, 5, 141 but in 
contrast to Harris et al. [ 111. In most of the other studies and in 
our work, population controls were used, whilst Harris et 
al. used hospital contols. This could explain some of the 
discrepancy. The relation of age at first intercourse and parity 
to risk remains unclear. Our data suggest parity is the more 
important factor and the related variable, age at first childbirth, 
appeared to be more predictive than either of these. 

Our results did not show a significant relation with duration 
of OC use but more than 10 years of use yielded slightly elevated 
risks, in agreement with Brinton et al. [5] and others [ll, 121. 
The estimated ORs were corrected for interval since last negative 
smear because this could act as a negative confounder of the OC 
effect [13, 14, 281. Also exclusion of the FPC controls, which 
might have biased the results, did not modify these values. Life- 
time use of barrier methods showed some protective effect which 
was highly correlated with education. We did not have data on 
use of contraceptive foams, creams or jellies so we could not 
verify the protective effect of these found by Peters et al. [4] and 
Celentano et al. [ 141. 

Smoking had an independent effect on risk of CIN II and 
CIN III with a monotonic dose-response curve and consumption 
of 4 or more pack-years in current smokers being associated 
with a doubling of risk. Dose-response relations have been 
shown in most other studies [4, 9, 291 but not in all [7]. Nischan 
et al. [lo] found significant interactions between smoking and 
number of partners and smoking and number of pregnancies, 
neither of which occurred in our data. Winkelstein et al. [8] first 
suggested smoking might be a real risk factor for invasive 
cervical cancer, as opposed to being a correlate of some other 
variable such as unmeasured sexual behaviour. Biological studies 
have strengthened this belief: nicotine has been found in cervical 
mucus of smokers [6] and the cervical epithelium of smokers 
has been found to contain smaller numbers of Langerhans’ cells 
than that of non-smokers, suggesting that local immunity is 
impaired [30]. This could be an important cofactor in the natural 
history of human papilloma virus infections. 

After adjusting for all other variables, education was still an 
important risk factor for CIN III. This might be due to the 
choice of the controls, but it is a consistent finding in other 
studies [4, 18, 311 and suggests that either some additional 
aetiological factor, correlated with education, is yet to be ident- 
ified and/or that some of the factors known to influence risk are 
poorly measured and the measurement error is correlated with 
education. 
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