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Summary The relationship between fetal growth as indicated by weight and length at birth, and cancer risk in 1080 adult Swedish women was
examined. Birth factors were retrieved from original midwife records for the years 1914, 1918, 1922 and 1930, and primary cancer cases were
identified by matching with national and regional cancer registries through the year 1998. A positive and statistically significant increased risk
for cancer was found with increasing birth weight or birth length for all site cancer and non-hormone related cancer, defined as all cancer sites
excluding breast, uterus and ovary. Addition of factors suspected to influence cancer risk, maternal proteinuria, birth order, own parity and age
at menarche, did not attenuate this relation. Previously only breast cancer has been reported to be related to size at birth in adult women and
this is the first study to report that cancer sites other than the major hormone-related sites may be influenced by size at birth, as measured by
either weight or length at birth; these findings warrant further investigation. © 2001 Cancer Research Campaign http://www.bjcancer.com
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Known risk factors for various cancer forms can only partlypqeTHODS
explain the incidence of cancer in adult populations. There is
general agreement that non-genetic factors occurring in adult life,he present investigation is based on a prospective study initiated
including exposure to smoke or pollutants, dietary factors, occupd? 1968 of 4 birth cohorts of altogether 1260 women born on
tional exposure and viral infections, are the predominant contribuselected dates in the years 1914, 1918, 1922 and 1930 residing ir
tors to cancer causation. Only about 5-10% of all cancer can KeSteborg at the study start (Bengtsson et al, 1973). We comple-
attributed to dominant genes or inherited cancer syndrome¥ented the original population study material by tracing all
(Lynch et al, 1997). The prenatal or in utero environment has on|§emales bornin Gdteborg on the same dates who had survived to af
recently been examined for its role in cancer in adults (Ekbomi€ast 15 years of age but who had moved out of the area before the
1998). study onset in 1968 and/or had died before 1968709). The
During the past decade, it has been observed that seveMPmen included in the study were of singleton birth, born in
chronic diseases in adulthood may be a consequence of influencewedenif 1739).
occurring during the period of gestational development (Joseph Original midwife records for both home and hospital deliveries
and Kramer, 1996). Size at birth, an indicator of conditions duringvere traced in city and regional archives in Sweden. Measures of
fetal development, may be an important factor in cancer pathogefirth weight, birth length and other birth factors were available
esis. Previous studies relating size at birth to adult cancer ha@ependent on year of birth and delivery site (Andersson et al,
focused on, what may be termed, hormone-related cancers, that 2§00b). Demographic variables and maternal characteristics were
breast, uterine, ovarian, prostate and testicular cancer (Brown et gerived from midwife records (gestational age, maternal protein-
1986; Ekbom et al, 1992, 1996, 1997: Michels et al, 1996Uria, maternal age, birth order), parish records (maternal age, birth
Sanderson et al, 1996; Tibblin et al, 1995). The relation betwee@rder, own parity), and by questionnaire prior to health examina-
size at birth and other adult cancers has not been reported in tHens in 1968 and 1974 (prospective population study) or sent home
literature, while among children, high birth weight has been assdn 1995 (complementary population) to attain information on age at
ciated with certain cancers including neuroblastoma, Wilmsmenarche and own parity. The questionnaire was reviewed at each
tumour, leukaemia and brain tumours (Daling et al, 1984; Yeazdlealth examination with a study nurse or by telephone interview
et al, 1997). (complementary population) to assure completeness of data collec-
The relation between size at birth, as indicated by birth weightion. Missing data on age at menarche is mainly for the comple-
and birth length, and cancer risk was assessed in a populatiéientary population who were deceased before 1995.

study of adult Swedish women. At the time of the study, the Swedish National Cancer Register
was complete up to 1997 and the Regional Cancer Register for
Received 25 September 2000 western Sweden through 1998. Since 1958, the attending physician
Revised 23 January 2001 must report all newly diagnosed cases of cancer to one of 6 regional
Accepted 25 January 2001 cancer registries covering the whole country, and a separate report i
Correspondence to: SW Andersson required from the pathologist or cytologist (Socialstyrelsen, 1997).
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These reports are compiled at both the regional and national levetudy. Women included in the study had slightly younger mothers

By means of the unique 10-digit personal number assigned to &P < 0.05) (Table 1a) and were subsequently of lower birth order

residents of Sweden, the population study database could KB < 0.001) (Table 1b). Ages ranged from 28 (1930 cohort, age in

matched with the cancer registries to identify primary incidentl958) to 84 years (1914 cohort, age in 1998). Mean, standard devi-

cases. Date of death (from any cause) was determined by matchiation and range of birth weight per quintile and birth length per

personal identification numbers with the Swedish Cause of Deattertile are shown in Table 2.

Registry and by confirmation with parish records. In total, 262 primary cancer cases (24.3% of the 1080 women)
Cancer cases were analysed as combined all site canoeere identified from the matching of our database with that of the

morbidity and also divided into ‘hormone-related’ and ‘non- Swedish National Cancer Registry (1958—-1997) and the Regional

hormonal’ cancers and are referred to as such in the followinGancer Registry (1958-1998) (Table 3). The distribution of cancer

analysis and discussion; the former comprises cancers of tlwses per birth weight quintile and birth length tertile is presented

breast, uterus and ovaries, the major cancer sites with a hormonalTable 2.

aetiology (Miller, 1978). Non-hormonal cancers, as defined here,

are thus all other cancer sites. As there is evidence that cancerBifth weight and cancer risk

the colon may be hormone-related (Potter, 1995), the defined

hormone-related sites and colon cancer are also examined ivariate analysis

combination. Cancers of the ‘digestive system’, ICD7 codeﬁ significant and positive trend was found between birth weight,

150-158, are analysed separately to examine a sub-group of tﬂ@ a continuous variable, and all CngQ;(0.00G) and non-

‘non-hormone-related’ cancers. ormonal cancersP(= 0.003). A positive trend was also found
This study was approved by the Research Ethics Committee tween birth weight and combined hormone-related cancers,

Goteborg University reast cancer alone, cancers of the digestive system and for

’ hormone-related cancer together with colon cancer, but these
relations were not statistically significant.
Statistical methods

Characteristics of participants and non-participants WeréVIOde”mg cancer_rlsk and b_lrth weight N . .
compared using a 2-sampiéest for continuous variables and chi- Cancer risk (all sites combined) was significantly higher in the 3

squared test for proportions for factors which may influenc ighest birth weight quintiles in relation to the lowest quintile of
cancer risk or birth outcome — maternal age, birth order of th irth weight, an increase in risk by 54—71% adjusted for gestational
participant, own parity (defined as number of pregnancies) and a Ie ((']Il'able 4)- thn separately alnalysm% comblne_d hformone-
of menarche of the participants. Birth weight and birth length wer elated cancers or breast cancer alone and accounting for gesta-

analysed as continuous variables and in population quintiles birt}llonal Ege, adp?)5|':|ve bUtb_S:Et'St'c_aui/ no(rjw-S|gn|f|can_t l;o\szouatlon
weight and tertiles birth length. Cox proportional hazards mode|¥/aS Observed between birth weight and cancer risk. HOWever,
ling was used to examine trend in cancer risk in relation to size é‘}!hen on!y Fhe non-.horr.nonal cancers were !ncluded in the angly3|s,
birth, treating weight and length separately, and in modeIIindF e ;tatlstlcally S|gn|f|cant . positive relatlon to bl.rth we!ght
cancer risk with consideration of covariates implicated in cance emained. A 2-fold increase in cancer risk was found in the highest

. P ; intile of birth weight with reference to the lowest quintile (Table
pathogenesis: maternal proteinuria, birth order, own parity and a ) :
at menarche. All analyses were adjusted for gestational age as welt (RR 2.07, 95% CL 1.22, 3.50, adjusted for gestational age). The

as cohort membership to adjust for cohort effects. All individuaISSUbg‘]r(mp of digestive cancer found_ a more than 2-fold risk for
ancer in the highest birth weight quintile compared to the lowest,

were included in the Cox models up to time of first cancer diag9 - o -
nosis, death from any cause or the cessation of the study. T'q(gwever not statistically significant. A similar trend was found for
validity of the proportional hazards assumption was tested and %o;n;gqg -relz-;ted Cancfr snttestkt]ogethzr \I/wtg_golor; (;]ancer. ked
significant effects for time dependence were found. All analyses ltion of covariates 1o thé models did not have a marke

were carried out using the SAS software release 6.12 statisticS{Tect on the relation between birth weight and cancer risk (Table
4

package 1989-1996 and specifically the PHREG procedure. . Although not statistically significant, slightly different effects
are seen dependent on whether hormonal or non-hormonal cancers

are included in the analysis. For hormone-related cancers, birth
RESULTS order and age at menarche had the most influence on this relation,

Of the 1739 women eligible for inclusion in the study, midwife while maternal proteinuria, birth order and own parity had the
' rjwost effect on non-hormonal cancer risk.

records (home and hospital deliveries) for the births of 1184 (68%
of the women were identified in which birth weight was recorded._ .
Of these records, 1105 contained useable information on gest&irth length and cancer risk
tional age. Another 25 women were removed from further analysig/njvariate analysis
as they were not alive in January 1958 when the National Canc@ positive and statistically significant trend was found between
Register was initiated. A total of 1080 women were thus includedirth length and all cancers combinel £ 0.007), and non-
in the present study. This represents participation by 53.4% (bomormonal cancer$(= 0.011), while a marginally significant trend
1914), 50.4% (1918), 64.2% (1922), and 77.8% (1930) of the orignas found for combined hormone-related cancers and colon
inal birth cohorts. In total 76.7% (827/1080) of the participantscancer P = 0.058), adjusted for gestational age.
were born in Géteborg.

There was no statistically significant difference in age atModelling cancer risk and birth length
menarche or own parity in women without known birth weight orThe incidence of all site cancer was statistically significantly
gestational age from midwife records and those included in thhigher in the highest tertile of birth length in reference to the

British Journal of Cancer (2001) 84(9), 1193-1198 © 2001 Cancer Research Campaign
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Table 1a  Study population characteristics

Participants 2 Women excluded ®°
No. Mean (SD) Range No. Mean (SD) Range
Demographic characteristics
Maternal age (y)° 1080 29.2 (6.3) 16.3-48.0 650 30.3 (6.5) 16.5-47.7
Age at menarche (y) 912 13.8 (1.4) 10-20 579 13.8 (1.3) 10-20

aWomen with original midwife records and known gestational age. "Women without traced midwife records or
with missing gestational age. °t-test for heterogeneity, P < 0.05.

Table 1b  Study population characteristics

Participants @ Women excluded ®

No. % No. %

Demographic characteristics
Birth ordercd

1 419 38.8 157 28.8

2-3 406 375 193 35.4

24 255 23.7 196 35.8
Parity®

0 177 16.4 132 20.2

1-2 542 50.3 314 48.1

>3 357 33.2 207 31.7

aWomen with original midwife records and known gestational age. "Women without
traced midwife records or with missing gestational age. °Missing for 113 women excluded
from study. “chi-squared test for heterogeneity, P < 0.001. Missing for 4 participants and
6 excluded women.

Table 2  Birth weight, birth length and cancer cases (no.) by cancer site per birth weight quintile (Q) and birth length tertile (T)

Birth weight (g) Cancer site (no. of cases)

No. Mean SD Range All site Hormonal Breast Non- Digestive Hormonal +
hormonal colon

Q1 217 2745 277  1600-3000 39 17 9 22 6 21
Q2 207 3204 92 3010-3349 45 18 10 27 9 23
Q3 206 3475 62 3350-3590 54 25 14 29 5 27
Q4 217 3738 99 3600-3960 57 21 14 36 9 24
Q5 233 4241 285  4000-5500 67 23 15 44 14 32
All 1080 3495 547  1600-5500 262 104 62 158 43 127

Birth length (cm)

T1 292 47.6 21 35-49 55 22 11 33 11 27
T2 226 50.0 0.2 49.5-50.5 44 17 12 27 6 19
T3 354 52.4 1.7 51-60 99 35 20 64 19 47
All 872 50.2 2.6 35-60 198 272 43 124 36 93

SD, standard deviation.

lowest tertile (Table 5), an increase of about 60% adjusted faertiles. The combination of hormone-related cancer and colon
gestational age. For hormone-related cancer sites combined aodncer resulted in a raised cancer risk in tertile 11l compared to
breast cancer alone, respectively, cancer risk increased by 35% aedtile |, however not statistically significant (RR 1.57, 95% CL

48% in the highest tertile birth length in reference to the lowest).96, 2.56). The addition of covariates in the Cox models did not
however not statistically significant. Analysis of non-hormonalhave any marked effect on the relations with all cancer sites
cancer revealed a significant positive relation between birth lengtbombined (Table 5). However, analysis of the subdivisions of

and cancer risk. This reflects a 72% increase in risk in the highestaincer sites revealed a different picture with respect to the
tertile in relation to the lowest tertile birth length (RR 1.72, covariate age at menarche. Inclusion of age at menarche in the
95% CL 1.12, 2.66 adjusted for gestational age). There was nmodels resulted in a 62% increase in hormone-related cancer risk
significant increase in risk for digestive cancer across birth lengtin the highest birth length tertile compared to the lowest tertile,

© 2001 Cancer Research Campaign British Journal of Cancer (2001) 84(9), 1193-1198
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Table 3 Frequency of cancer diagnosis in 1080 Swedish women

in non-hormonal and digestive cancer models resulted in a slight

decrease in cancer risk for these cancer forms.

Cancer site ICD-7 No. of cases
Hormone related
Breast 170 62
Female reproductive organs 172-176 42
Non-hormone related
Ear, nose & throat 140-148, 160, 161 5
Digestive system (total) 150-158 43
Colon (alone) (153, 154) (23)
Lung 162, 163 19
Urinary system 180-181 9
Malignant melanoma 190 6
Nervous system 193 14
Endocrine system 194, 195 10
Leukaemia & lymphoma 200-209 23

Others

164, 171, 191-192,196-199 29

Total cases 262

DISCUSSION

High weight or length at birth was associated with a significant
increase in risk for cancer in adulthood. To look at more specific
divisions of cancer sites, analyses were carried out at the level of
non-hormonal and hormonal-associated cancer sites. Non-
hormonal cancer sites combined (all sites other than the breast,
uterus or ovary) showed a linear and statistically significant
increase in cancer risk from the lowest to highest birth weight
quintile and birth length tertile, a relation not previously reported.
The different association patterns for non-hormonal and
hormonal-associated cancers suggest that several factors may be
involved in the relationship, working in different directions, of
possibly varying importance and mechanistic expression depen-

dent on cancer site.

although not statistically significant (RR 1.62 95% CL 0.86, 3.06, In 1990 a role for size at birth in breast cancer morbidity was
P for trend = 0.12). For breast cancer risk there was a 2-folthypothesized (Trichopoulos, 1990). Indications were reported of a
increase in risk in the highest length tertile compared to the lowegtositive (though not significant) relationship between weight at
(RR 2.21 95% CL 0.88, 5.58,for trend = 0.09). With hormonal birth and breast cancer (Ekbom et al, 1992, 1997) as was also
and colon cancers combined, inclusion of age at menarche resultéind in a recent British cohort (Stavola et al, 2000) and in the
in a significantly increased cancer risk in the highest birth lengtleurrent study. An increased risk for prostate cancer has been found
tertile (RR 1.80 95% CL 1.02, 3.17). Inclusion of age at menarchwith high birth weights (Ekbom et al, 1996; Tibblin et al, 1995),

Table 4 Cancer risk by quintile? birth weight, singleton births, with known gestational age (n = 1080 women)

Rate ratio (95% confidence limits)

Q2

All sites ° (Cases = 262)
¢ + maternal proteinuria
+birth order
+own parity
+age at menarche?

Hormonal P¢ (Cases = 104)
¢ + maternal proteinuria
+birth order
+own parity
+age at menarche?

Breast® (Cases = 62)
“+maternal proteinuria
+birth order
+own parity
+age at menarche?

Non-hormonal ®f(Cases = 158)
‘+maternal proteinuria
+birth order
+own parity
+age at menarche¢

Digestive system ° (Cases = 43)
¢ + maternal proteinuria
+ birth order
+ own parity
+ age at menarche?

Hormonal + colon ® (Cases = 127)
¢ + maternal proteinuria
+ birth order
+ own parity
+ age at menarche?

1.27 (0.82, 1.96)
1.38 (0.88, 2.16)
1.26 (0.82, 1.94)
1.29 (0.83, 1.99)
1.39 (0.86, 2.23)

1.12 (0.56, 2.19)
1.13 (0.57, 2.25)
1.12 (0.57, 2.19)
1.09 (0.56, 2.13)
1.06 (0.50, 2.22)

1.16 (0.47, 2.87)
1.18 (0.45, 3.07)
1.14 (0.46, 2.84)
1.14 (0.46, 2.83)
1.13 (0.39, 3.29)

1.39 (0.78, 2.46)
1.59 (0.89, 2.87)
1.37 (0.77, 2.43)
1.45 (0.81, 2.59)
1.68 (0.90, 3.14)

1.73 (0.60, 4.94)
2.07 (0.68, 6.29)
1.68 (0.59, 4.81)
1.70 (0.59, 4.86)
1.57 (0.53, 4.67)

1.20 (0.66, 2.19)
1.26 (0.68, 2.35)
1.20 (0.66, 2.19)
1.17 (0.64, 2.14)
1.11 (0.57, 2.14)

1.54 (1.01, 2.33)
1.57 (1.02, 2.42)
1.50 (0.98, 2.28)
1.57 (1.03, 2.39)
1.37 (0.85, 2.22)

1.56 (0.84, 2.92)
1.51 (0.79, 2.88)
1.55 (0.83, 2.91)
1.54 (0.82, 2.87)
1.17 (0.56, 2.43)

1.65 (0.71, 3.86)
1.69 (0.69, 4.12)
1.59 (0.68, 3.73)
1.64 (0.70, 3.82)
1.53 (0.56, 4.21)

1.50 (0.85, 2.63)
1.61 (0.90, 2.90)
1.44 (0.82, 2.54)
1.58 (0.89, 2.79)
1.53 (0.80, 2.91)

0.97 (0.29, 3.23)
1.04 (0.30, 3.66)
0.89 (0.27, 2.97)
0.96 (0.29, 3.20)
0.63 (0.15, 2.56)

1.42 (0.79, 2.53)
1.40 (0.76, 2.56)
1.42 (0.79, 2.53)
1.41 (0.79, 2.51)

Q3 Q4 Q5 P for trend
1.61 (1.06, 2.44) 1.71 (1.14, 2.56) 0.0054
1.68 (1.09, 2.60) 1.77 (1.16, 2.70) 0.0064
1.56 (1.02, 2.37) 1.60 (1.05, 2.43) 0.0189
1.63 (1.07, 2.49) 1.74 (1.16, 2.62) 0.0046
1.53 (0.95, 2.45) 1.66 (1.05, 2.63) 0.0343
1.29 (0.67, 2.49) 1.28 (0.67, 2.42) 0.427
1.28 (0.65, 2.51) 1.30 (0.67, 2.51) 0.431
1.28 (0.66, 2.48) 1.25(0.65, 2.42) 0.479
1.25 (0.65, 2.41) 1.27 (0.67, 2.41) 0.430
1.21 (0.58, 2.49) 1.38 (0.69, 2.76) 0.325
1.58 (0.67, 3.72) 1.57 (0.67, 3.64) 0.228
1.73 (0.71, 4.22) 1.63 (0.67, 3.97) 0.198
1.51 (0.64, 3.58) 1.43 (0.60, 3.41) 0.348
1.56 (0.66, 3.68) 1.57 (0.68, 3.66) 0.223
1.76 (0.66, 4.69) 1.93 (0.75, 5.00) 0.105
1.87 (1.08, 3.22) 2.07 (1.22, 3.50) 0.0033
2.03 (1.15, 3.59) 2.19 (1.26, 3.80) 0.0042
1.78 (1.03, 3.08) 1.88 (1.09, 3.23) 0.0143
1.95 (1.12, 3.40) 2.14 (1.25, 3.66) 0.0028
1.81 (0.97, 3.38) 1.92 (1.04, 3.55) 0.0042
1.74 (0.60, 5.04) 2.47 (0.92, 6.62) 0.0829
1.82 (0.59, 5.62) 2.22 (0.76, 6.50) 0.2214
1.56 (0.53, 4.54) 1.97 (0.71, 5.47) 0.2379
1.71 (0.59, 4.96) 2.48 (0.93, 6.66) 0.0792
1.19 (0.37, 3.84) 1.52 (0.51, 4.58) 0.6558
1.25(0.69, 2.28) 1.51 (0.86, 2.67) 0.182
1.25(0.67, 2.34) 1.51 (0.84, 2.73) 0.227
1.25 (0.68, 2.28) 1.50 (0.84, 2.68) 0.208
1.22 (0.67, 2.23) 1.51 (0.86, 2.66) 0.177
1.18 (0.61, 2.27) 1.37 (0.74, 2.57) 0.318

1.03 (0.52, 2.02)

2 Where quintile 1 (Q1) is reference. "Adjusted for cohort membership and gestational age. °Further adjusted for listed factor. YAge at menarche available for
only 912 women. ®Where hormonal = breast, uterine and ovarian cancers and fnon-hormonal = all other sites.
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Table 5 Cancer risk by tertile? birth length (n = 872 women)

Rate ratio
(95% confidence limits)

T2 T3 P for trend
Al sites P (cases = 198) 1.13 (0.76, 1.69) 1.57 (1.12, 2.21) 0.0071
°+ maternal proteinuria 1.16 (0.77, 1.75) 1.57 (1.11, 2.24) 0.0090
+ birth order 1.13 (0.75, 1.69) 1.54 (1.09, 2.18) 0.0110
+ own parity 1.14 (0.76, 1.70) 1.56 (1.11, 2.19) 0.0082
+ age at menarche? 1.00 (0.63, 1.58) 1.54 (1.06, 2.25) 0.0178
Hormonal P¢ (cases = 74) 1.06 (0.56, 2.02) 1.35(0.78, 2.33) 0.272
°+ maternal proteinuria 1.02 (0.53, 1.97) 1.33(0.76, 2.34) 0.293
+ birth order 1.06 (0.56, 2.02) 1.33(0.77, 2.32) 0.295
+ own parity 1.07 (0.56, 2.04) 1.35(0.78, 2.34) 0.271
+ age at menarche? 1.07 (0.50, 2.30) 1.62 (0.86, 3.06) 0.119
Breast " (cases = 43) 1.41 (0.61, 3.25) 1.48 (0.70, 3.16) 0.330
°+ maternal proteinuria 1.36 (0.57, 3.27) 1.48 (0.67, 3.26) 0.343
+ birth order 1.41 (0.61, 3.25) 1.43 (0.66, 3.06) 0.392
+ own parity 1.41 (0.61, 3.26) 1.48 (0.70, 3.16) 0.327
+ age at menarche? 1.58 (0.56, 4.49) 2.21(0.88, 5.53) 0.087
Non-hormona [°f (cases = 124) 1.17 (0.70, 1.97) 1.72 (1.12, 2.66) 0.0107
°+ maternal proteinuria 1.26 (0.75, 2.14) 1.75 (1.11, 2.74) 0.0129
+ birth order 1.17 (0.70, 1.97) 1.68 (1.09, 2.61) 0.0163
+ own parity 1.17 (0.70, 1.97) 1.70 (1.10, 2.63) 0.0130
+ age at menarche? 0.96 (0.54, 1.71) 1.50 (0.94, 2.41) 0.0712
Digestive system ° (cases = 36) 0.83(0.30, 2.30) 1.65 (0.76, 3.58) 0.169
°+ maternal proteinuria 0.88 (0.30, 2.30) 1.56 (0.76, 3.58) 0.178
+ birth order 0.83 (0.30, 2.27) 1.49 (0.68, 3.27) 0.279
+ own parity 0.85 (0.31, 2.32) 1.66 (0.77, 3.60) 0.165
+ age at menarche? 0.45 (0.12, 1.65) 1.43 (0.62, 3.30) 0.335
Hormonal + colon ® (cases = 93) 1.02 (0.56, 1.85) 1.57 (0.96, 2.56) 0.0581
°+ maternal proteinuria 1.00 (0.54, 1.86) 1.54 (0.93, 2.56) 0.0743
+birth order 1.02 (0.56, 1.85) 1.55 (0.94, 2.54) 0.0687
+ own parity 1.03 (0.57, 1.86) 1.57 (0.96, 2.57) 0.0568
+ age at menarche? 0.97 (0.48, 1.98) 1.80 (1.02, 3.17) 0.0296

a Where tertile 1 (T1) is reference "Adjusted for cohort membership and gestational age. °Further adjusted for listed factor. Age at
menarche available for only 752 women. ®Where hormonal = breast, uterine and ovarian cancers and 'non-hormonal = all other
sites.

while low birth weight has been associated with testicular cancdnyperinsulinism due to impaired maternal glucose tolerance or
in young adults (Brown et al, 1986). gestational diabetes (D’Ercole, 1999). In this study maternal
Birth order, pregnancy, toxaemia, age at menarche and preglucose measurements were not routinely made during the study
nancy history may be risk factors for cancer (Janerich et al, 198®eriod. In our own review of hospital births for this period
Hsieh et al, 1990; Potischman and Troisi, 1999). We therefor€1914—-1930), no mother was recorded as diabetic before or during
examined the effect of including these factors in the statisticathe period of pregnancy and women with diabetes were most prob-
modelling but found no marked effect on the relation betweerably advised against pregnancy at that time period, if they indeed
weight or length at birth and cancer in adulthood. survived into adulthood with childhood diabetes. Large size at
In Swedish studies of hospital-born infants, pre-eclampsia wakirth generally reflects genetic propensity based on maternal and
found to have a ‘protective’ effect on breast cancer risk (Ekbom gtaternal genotype rather than pathological overgrowth (D’Ercole,
al, 1992, 1997). In the present study, no marked effect on canc&®99). It cannot be excluded that an as yet unknown growth
risk was found with maternal proteinuria, which may be too cruddactor-X may lead to increased fetal growth and/or increased risk
a measure of pre-eclampsia, maternal blood pressure at delivefigr cancer. Insulin-like growth factor Il (IGF-II) plays a funda-
not being recorded. On the other hand, maternal proteinuria wasental role in human fetal growth and has been implicated to be
highly negatively associated with weight at birth (data not shownjnvolved in human tumorigenesis (O’'Dell and Day, 1998). Growth
in the current study. Low weight at birth, a possible consequendactors at birth were not assessed in our study.
of maternal pre-eclampsia, may be the determining factor in the Lack of statistical significance may be attributed to low power
relation rather than the pre-eclampsia per se. due to the small number of cases when looking at individual or
Age at menarche may be an explanatory factor for hormondimited groupings of cancer sites in this study. Despite lack of
related cancer risk and size at birth but was available for only significance in some of the modelling, there are strong suggestions
portion of our sample; it cannot be excluded as a possible impoonf an increase in cancer risk with higher birth weight and birth
tant covariate (Hsieh et al, 1990). length.
If size at birth is a risk factor for later disease, what factors predis- At the population study onset, the participation rate was
pose for large size? Larger size at birth may be a consequenced#f.6% (Bengtsson et al, 1973), and all women identified in the
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complementary population could be followed from birth to Ekbom A (1998). Growing evidence that several human cancers may originate in
endpoint by tracing parish records throughout the lifespan, utero-Semin Cancer Bid: 237-244 ,
Original birth records could be traced for 68% of the women in tI,“:'I\Ekbom A, Trichopoulos D, Adami HO, Hsieh CC and Lan SJ (1992) Evidence of
gl ! . u o L 0 W ! ; prenatal influences on breast cancer risk [see commeatsjet340
study population. Access to original midwife records and parish  1015-1018
records has the advantage of eliminating recall bias and misclasgikbom A, Hsieh CC, Lipworth L, Wolk A, Ponten J, Adami HO and Trichopoulos D
fication since we do not rely upon Self-reported birth data (1996) Perinatal characteristics in relation to incidence of and mortality from
. . . prostate canceBMJ, 313 337-341
(Ande_rsson et al, 2000a). .An earlier study _|n the same populatlolg(bom A, Hsieh CC. Lipworth L. Adami HQ and Trichopoulos D (1997)
material found the Swedish Cancer Reglstry database to have Intrauterine environment and breast cancer risk in women: a population-based
captured 99% of cancer cases (Helgesson et al, 1994) attesting to studyJ Natl Cancer Inst89: 71-76
completeness of the cancer endpoint. Aside from age at menarcHelgesson O, Bengtsson C, Lapidus L, Merck C and Sparen P (1994) Malignant

which was attained by questionnaire all variables were extracted disease observed in a cohort of women. A validation of Swedish Cancer
from original records ' Registry dataScand J Soc Me2R: 46-49

T . . Hsieh CC, Trichopoulos D, Katsouyanni K and Yuasa S (1990) Age at menarche,
The present findings can be seen from 2 viewpoints: (a) there is  age at menopause, height and obesity as risk factors for breast cancer:

a higher risk for cancer with higher birth weight or, (b) there is a  associations and interactions in an international case-control study [see

protective effect of low birth weight on cancer risk independent of ~ comments]int J Cancer46: 796-800

gestational age. In either case, the balance of evidence Sugge%a[%erich DT, Hayden CL, Thompson WD, Selenskas SL and Mettlin C (1989)
’ ' Epidemiologic evidence of perinatal influence in the etiology of adult cancers.

that size at birth may require consideration in the pathogenesis of ; cjin Epigemiouz 151-157
adult cancers. Our findings warrant further study in larger data setsSJjoseph KS and Kramer MS (1996) Review of the evidence on fetal and early
childhood antecedents of adult chronic diseBpédemiol Rew8: 158-174
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