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Abstract 
Am increase in induced abortions in Swe4es has been 
accompanied by an increase in the incidence ofbreast cancer ofabout 40% in women aged 20-44. To 
assess whether the apparent risk is real the risk of
breast cancer was investigated in practically al
Swedish women with a history of a legal abortion in
the first trimester before the age of30 during 1966-74
(a=49000). The cohort followedwas up in the
Swedish cancer register to identify cases of breast 
cancer diagnosed more than five years after the
abortion until the end of 1984. The number of 

- observed cases of breast cancer was 65 compared
with an expected number of 84.5, estimated from
the contemporary Swedish population with due
consideration to age, giving a relative risk of 0.8 (9S%
confidence interval 0.58 to 0.").

Contrary to most earlier reports, this study did not
indicate any overall increased risk of breast cancer
after an induced abortion in the first trimester in 
young women. 

Introduction 
Many epidemiological studies have investigated the

risk ofcancer of the breast in women who have had one 
or more abortions."' Although the findings were not
entirely consistent, most indicated increased risk. 

Hypotheses regarding the possible association 
between abortions and an increased risk of breast 
cancer are based on the premise of incomplete differ-
entiation of the cells in the glands of the breast during
the firm. trimester. The changing concentrations of sex 
hormones during the second and third trimesters of 
pregnancy lead to increased differentiation of these 

Department of Cancer cells. Interruption of a pregnancy during tie firstIpidemioloy and trimester causes an abrupt cessation of differentiation,Onco1W Department, which may result in asubsequent increase in the risk ofKarolinska Institute and breast cancer.'"" A causal association between abor-Hospital, tions and increased risk is also supported by experi-ladiumhemiet, S-10401 ments on animals."' 2"Stockholm, Sweden The association is consistent with the observationritt-MarieLindefors 
wrcA 

that an increase in the number of induced abortions inHarris, D, Sweden (from about 2800 per year in 1960 to more than
Gunnar Eklund, nin, 30000 in 1974," without any major change in the 

ProfessorLars Erik Rutqvist, MD, number offertile women during the same period) wasAtsoa professor accompanied by an increase in the incidence of breastKertinWikJund, Dm, cancer of about 40% from 1961 to 1981 in women aged

mou Pnfeo 20-44.- An increased risk if it were real would be of
prest concern as nowadays many women have a legal
Specl Fropamme of abortion; in Sweden there are more than 30000 legalItesearch, Devep,met, abortions annually and about 40% of these women arened Research Training iaHmanRe eTn, oulliparous at the time of abortion.-"World Health This study assessed the risk of breast cancer afterOhaniatiou, 1211 abortion induced in the first trimester among womenGeneva, Switedand below 30 at that time.Olv Meirik, AM, md cal 

Subjects and methodsCorrespondenceand Until 1975 legal abortion could be applied for in tworequestsfor reprints to: Dr ways in Sweden. Regardless of the method of applics-Landos Harris. tion, all reports were stored in the archives of the 
bm dy rn. 143&2 National Board of Health and Welfare. Since January 

study was a case-cohort study, based on incidence ofbreast cancer from the general population statistics"and using the stratified ratio method." So far there are no official data in Sweden about the incidence of breast 
cancer regarding parity. 

The number of women in the study cohort had to beestimated (appendix) because manual searches of
records of the total cohort were too expensive. The
total cohort was divided into four strata according to 
year of birth and general incidence of cancer of the
breast in the different age ranges (table 1). Theprecision of the estimated values was increased by 
using separate sample fractions drawn from eachstratum by computerised random sampling; searches 
were performed for every record in the samples. (Thenumber of sampled records. for each stratum was atleast four times that of the rough number of cases ofbreast cancer in each stratum, to ensure that the
random errors from the samples would be much lessthan those among the cases.)

Womeyas et risk-In calculating women years atrisk allowance was made for an induction period for 
cancer offive years, the most common period of latency 

1975, according to a new abortion law, there has been 
stistical but no individual registration of legal
abortions. 

For this study a comrputerised register was con.
Structed from the 166 840 application reports during1966-74. Applications before 1966 were excluded 
because too many reports were incomplete. To 
preserve integrity of the data the computerised infor
mation was limited to identification number, county
code, and aserial number for reference to the original
report. The identification number is unique to an
individual person living in Sweden; it is composed of
six digits based on date of birth, supplemented
with Athree digit serial number and acheck digit and is 
not affected by changes in name or address. 

A total of 34909 reports (21% of all applications)
did not have a complete identification number. By
computerised linkage with countrywide population
registers 26911 records were identified. Finally,
158842 records (95"2% of all applications) had a 
complete identification number: 92 969 applicants had 
been born after 1936 (referred to as the total cohort),
of whom 9336 bad applied more than once during1966-74. 

Study cohort-Women from the total cohort were
included in the study cohort if they fulfilled three
criteria: age below 30 at the time of abortion, abortion
performed during the first trimester of gestation (that
is, within 90 days after the last menstrual period), and
Swedish citizenship. (Immigrants tend to leave the
country more frequently than Swedes, and a sub
sequent diagnosis of breast cancer would not be
reported in Sweden.) The information was abstracted 
manually from the original reports.

Index abortion-An abortion as defined in the inclu
sion criteria was called an index abortion. A woman was not included in the study cohort ifshe hadnot had 
an index abortion, unless she hadanother legal abortionlater during 1966-74 as definedinthe inclusion criteria,which thus became the index abortion. The present 



sow in research on breas mcer, givin a(dow up Te rmo bewree the oberd and the xpectedperio fom the fifth year after the year of the index nmber of breast cem cam constituted the relative
aboriontotheendoffollowup-th3tis,31 Decmber tik. Diffrat methods were used for atiinst1964. (All women in the study cobort were wuined to Variances (appendix).be aive at theend ofolow up, andmlwere under48at The maximum Mllow up periods for the studythe end of follow up.) To iass risk of breast cmacer coort were 64 years (33 000 women), 0.1i yearshnmedit ely after a legal abortion calculations were (11000), and 12-14 years (5000).
also performed with an induction period for am of Ofthe sudy cohar, 41% owomen were nullpouswe year. at the time of tLe ibdx abortion. The corresponding

Expaiud mUbr of cam of bmr amwr was cau- figure in the general population durng the amperiodhted ineach msrum, baed on its annual incidence in in the same oe groups was 49%.
Sweden with regard to age and calendar year (appen. To study whether the risk of britca ncreased
dix). Information on diagoosed cses of breast can= during the first years after afull term pregnancy inwas obtained by computerised linkage of records with young women the data were analysed for an inductionthe Swedish Caner Register. The completeness of the period ofone year. Some epidemiological studies haveregistration of ases of breast cancer in Sweden is indicated that the risk of breast cae depends on theestimated at 98-2%." total number of abortions or tht number before firstOburvedmmberofcasofbruucsw-Theserch full term pregnancy, of both."" Because of smallwas made for every woman in the total cohort who had numbers 2940 (6%) ofthe study cohort and 603 (3%) ofbreast cancer diagnosed akr the index aborton, the nuiparas had had an induced abortion before thewomen who fUed the indusion criteria in whom index abortion) further analyses of the number ofbreast cancer was diagnosed at least fiveyears after the abortions were not expected to iinc-r e the power ofabortion constituted the observed number of cases of trting of the main hypothesis.
breast cancer. 

Tmu Y-Da maweokw misnm acmtrd wywfbwA Reults 

The observed number of caes of bre st cancer(193742) (19436) (1947.50) (95.40) TOW among all women in thn study cohort was 65 cmpareNo(%)o( mammu 77f(I) 20735(22) 26525 () D1 (41) with an expected number of 8453. The correspoding 
m soulative risk was 0"77 (significant at p<0'05, table I).Fm aid No(%)o(eibe 2400(s) 10800(22) 1200(26) 23200(47) ,uoowomen n"ycoon The lowest relative risk (0.58) was observed among theRoh No (%S)o erv 43(29) 60(40) 32(21) women who were parousam- o,,u 14(9) 149 W h atttetleothe time of the indexof 4())9 h ~Cabortion; therisk among women who were oulliparous 

No(%)o(,bikolba 1107) 31(41) >4(22) 9(14) 65 (1-09) was significantly higher (p<005)(table I!).
 
Ewimae No (%)ofwm 27200(7) 9390(24) 10500 (26) 172 00 (43)
,itk 3!00 Analyses with an induction perid for cancer of only

mimuNootapem1531 35(07 2242 11343 
one year showed 71 observed cases of bist cancer(36 in nulliparous women) an 93"57 expected cases 

WOmapanim of 0-10 0-25malhpMaOsMM 0S2 -1 (33"61 in nulliparous women), whichgave almost ihes-Om mm: point estimates of relative risk (nullip r 1'07, 
NO O(W01MimOb"mPe 174 240 128 201Noo i bkuommdh 54 325 61 123 

pars 0"60, and overall 0.76) as an inductioa period offive years. Thus the present study sugerted no major
 
E= No cmo bmt, 
 6-345 0402 .1093 #m changes in the z6sk of breast cancer during the first-,a._
.- _ __ _ years after an abortion in the first trimester compared 

with later. 
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Wode,bon apudNoofca "5%C=dam M dNoo Table III summarises the difering results fromReIaiaurw k hMV Vm M A ealier 'epidemiological studies. In all but one a 
Nullapahos 431'22 1.09 0.71 to1.56 retropectve interview or questionnaire technique was3r5om
3/.29 0.53 oumo.854 MOoo used. In two the poesibility of recall bias in what isa
AU 0554.50 077 o.8,.099 4Uo sensitivesubject was discussed.'1
 

Whether ourobserved difference in the riskof breast 
cancer betwee nuiliparous and parous women my beTaL il-uy u yof wim ffip ofmidfin ow fbrmn gfmtW" emw attributed to the postponement 'a first birth by the 
nuipa wommor toadiffes effect oftnination 

D eMimmbl~sabortion GlmPMWMy 
of an early prepany could not be detei-mined fromstudy Kab,/h AA s aa.pm*, (u,&), 
 the data availabltas we did not have information about 

ate in possble c os a firt birth fer theidvdm > I NO NoNo NDND abortion, a variable repored to influence the risk of
orep YUs 


Lier eP >1 
 Yes 
 No 4 brest cancer in pre Uenopusa! women.MNO NOadMwm. The present sudy included only kplly inducedNO ND 

Ya mdMwA.Maho > I Ye No ND
lAksraMilm -CI Novm'symd, 

P 
-. ' >3 

NO ND abortions-that is, interruption ofthelthy pregnncy.NO NO ND Furthermore, the proportionowomen in theSwehSWE? >3 To No NDChoior IT No 4 population who had had spontaneous abortion, sasumn" No No KID ing the same oe distribution as that of the studym ap, -C1 NO Noi . 0.s No No NDnor, cobort at the time of the indx abortion, was estimated> No No NDi" >1 at Jess than 0-I. Women who had had an illegalyu U abortion were not identi.nble from the data. The3siammae >1 NO NO I 
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Plums..p >1 NO v. 6 
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Meumii >i Tms Tm (with the introduction of the contraceptive pill and 
Fprom >1
<U 
 m Tm prmitted use of intrauterine devices) combined withwad < ye T Imore liberal interpretations of the low rmutng 



abortions considerably decreased the number of iMegal 
abortions, as occurred in the United States." 

The eneral population statistics were based on all 
Swedish wmen, including the women in the study 
cohort. A possible contribution from this cohort to the 
pgenl incidence of breast cancer would shift the 
relative'risks in the present study towards unity. Our 
results, however, showed significantly decreased risks 
for women with 100% exposure to induced abortion. 

The short follow up in the study is a limitation; only
5000 of the women in the study cohort were followed 
up for more than Il years after the induction period. It 
would therefore be appropriate to perform a similar
linkage with the cancer register and subsequent analysis 
in five, 10, or 20 years.

The design of this study differed from those af 
previous epidemiological studies on breast cancer in
that it was based on a cohort; data were available from 
almost all (95"2%) Swedish women who applied for 
legal abortion during 1966-74; information regarding 
the abortions was reported from the hospitals at the
time of the abortion, following mandatory require-
ments, and not from the women by interview; data on
the incidence of breast cancer in the general Swedish 

population were obtained from the National Cancer 

Registry (whose completeness of registration of breast 


mscancer in women has oeen estimated at 98.2%); and an 
induction period for cancer of five years was allowed. 
Most of the earlier. epidemiological studies showed 
increased risk among women who had had an abortion; 
one reason for this could be recall bias. A woman with 
cancer is perhaps more likely to remember and report a 
previous abortion than a healthy control,"' and as data
in the case-control studies were collected by interview 
or questionnaires'" recall bias may have influenced 
their results. 

In the original records there was no information 
about confounding factors such as smoking and family 
history of cancer, and notes regarding taking of the 
contraceptive pill, education, and economics were 
incomplete. Marital state was given but was most 
probably changed for most of the young unmarried 
women. These confounding factors have not been 
considered in analyses of abortions in previous ttudies, 
with which our results were compared. If any of them, 
which increased the risk of breast cancer, were more 
common among women who have had induced abortion 
they would tend to change our results towards unity. 

This study was supported by grants from King Gustav V's 
Jubilee Fund, Stockholm, and Family Heath International,
NC27709, United States. 
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