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Abstract

Objective—To study whether placental weight in the first pregnancy is associated with
preeclampsia in the second pregnancy.

Study design—In this population-based study, we included all women with two consecutive
singleton pregnancies reported to the Medical Birth Registry of Norway during 1999-2012 (n =
186 859). Placental weight in the first pregnancy was calculated as z-scores, and the distribution
was divided into five groups of equal size (quintiles). We estimated crude and adjusted odds ratios
with 95% confidence intervals for preeclampsia in the second pregnancy according to quintiles of
placental weight z-scores in the first pregnancy. The 3rd quintile was used as the reference group.

Results—Among women without preeclampsia in the first pregnancy, 1.4% (2507/177 149)
developed preeclampsia in the second pregnancy. In these women, the risk for preeclampsia in the
second pregnancy was associated with placental weight in the first pregnancy in both lowest (crude
odds ratio (cOR) 1.30, 95% confidence interval (Cl); 1.14-1.47) and highest quintile (cOR 1.20,
95% ClI; 1.06-1.36). The risk associated with the highest quintile of placental weight was confined
to term preeclampsia. Among women with preeclampsia in the first pregnancy, 15.7% (1522/9710)
developed recurrent preeclampsia, and the risk for recurrent preeclampsia was associated with
placental weight in lowest quintile in the first pregnancy (cOR 1.30, 95% CI; 1.10-1.55).
Adjustment for interval between pregnancies, maternal diabetes, age, and smoking in the first
pregnancy did not alter these estimates notably.
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Conclusion—Placental weight in the first pregnancy might help to identify women who could be
at risk for developing preeclampsia in a second pregnancy.

Keywords

Placental weight; Population study; Preeclampsia; Pregnancy

Introduction

Preeclampsia is a pregnancy complication characterized by high blood pressure and
proteinuria. The condition arises in about 3—-6% of first pregnancies, and in 1-2% of second
pregnancies [1,2] Preeclampsia is associated with increased risk for preterm delivery,
intrauterine growth restriction, and perinatal mortality [3]. Despite its clear impact on
maternal and infant health, the etiology of this condition is not well understood, and
prediction of women who will develop preeclampsia is difficult.

Studies suggest that there is a strong correlation between prepregnancy cardiovascular risk
factors and development of preeclampsia [4], and also between preeclampsia and
cardiovascular disease later in life [5]. Several of the cardiovascular risk factors associated
with preeclampsia such as high body mass index, diabetes and chronic hypertension have
also been associated with placental weight [6-8]. Abnormal placental development is
considered the prevailing cause of preeclampsia [9], and both small and large placentas are
overrepresented in preeclamptic pregnancies [10].

Taken together, these studies suggest that factors that increase cardiovascular disease risk
also contribute to the placental pathology that causes both abnormal placental weight and
preeclampsia. If this is true, high or low placental weight may be a marker of a woman’s
underlying risk for preeclampsia. If placental weight is a marker of a woman’s risk for
preeclampsia, the placental weight from the first pregnancy could possibly predict the risk
for preeclampsia in a subsequent pregnancy. If so, placental weight could be routinely
measured and used to identify women at higher risk for developing preeclampsia in a future
pregnancy. To our knowledge, the possible association of placental weight in the first
pregnancy with the risk for preeclampsia in the second pregnancy has not been studied.

Among 186 859 women in Norway with their first and second singleton pregnancy during a
14 year period (1999-2012), we studied the association of placental weight in the first
pregnancy with the risk for preeclampsia in the second pregnancy.

Materials and methods

We performed a population-based study using data from the Medical Birth Registry of
Norway. The Medical Birth Registry contains information on all births after the 16th
gestational week in Norway since 1967 [11]. The reporting is compulsory by law and is
performed by the doctor or the midwife in charge of the delivery. Placental weight has been
reported since 1999.
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In this study, we included women with a first and second singleton delivery after the 20th
gestational week during the period 1999-2012 (/7= 193 637). We excluded women with
missing information on placental weight (7= 6599), birthweight (7= 170) or offspring sex
(n=9). A total of 6778 women were thus excluded, leaving 186 859 women for statistical
analyses.

Preeclampsia in second pregnancy was our outcome variable. Preeclampsia was reported to
the Medical Birth Registry. The diagnosis was made by clinical examination in antenatal
care and/or at the maternity ward [12] and defined as blood pressure =140/90 mmHg
combined with proteinuria (protein dipstick 1+ or > 0.3 g/24 h) after the 20th gestational
week. Almost all women in Norway attend the public antenatal health care program, and on
average, each woman has attended twelve antenatal care visits before delivery, with
increasing frequency as the pregnancy proceeds. Preeclampsia with preterm delivery is
likely to be an indicator of early onset and severe preeclampsia [13], and we performed sub-
analyses using preterm (delivery before pregnancy week 37) and term preeclampsia
(delivery in pregnancy week 37 or later) as secondary outcomes.

Our main exposure variable was placental weight in the first pregnancy. The placenta was
weighed within one hour after delivery at the obstetric ward, with membranes and umbilical
cord according to obstetric standards in Norway.

The following variables from the first pregnancy were included in the data analyses as
potentially confounding factors: birth-weight (in grams) [14], preeclampsia (yes/no) [14],
maternal diabetes (yes/no) [7], maternal age (in years) [15], maternal smoking (yes/no) [16],
and the interval between pregnancies (in years) [17]. Diabetes included; diabetes type-1,
type-2, gestational diabetes, non-specified diabetes prior to pregnancy, and use of oral anti-
diabetic medication. Gestational diabetes was diagnosed in the antenatal screening program,
and was defined as a plasma glucose concentration =7.8 — <11.1 mmol/l two hours after 75
mg oral glucose tolerance test. Smoking was reported as daily or occasional smoking at the
first antenatal visit, typically pregnancy week 8-12.

Differences in the distribution of study factors in the first pregnancy according to
development of preeclampsia in the second pregnancy were tested by using the Student’s &
test for continuous variables and the Chi-square test for categorical variables.

Placental weight and birthweight are closely linked to gestational age at birth. To adjust for
differences in gestational age between pregnancies, we calculated z-scores of placental
weight by using means and standard deviations of placental weight for each pregnancy week
at birth in the sample as a whole. Z-scores were calculated separately for male and female
offspring. Gestational age at birth was estimated on the basis of a routine ultrasonographic
fetal examination in pregnancy week 17-19. If ultrasonographic examination had not been
performed (for 2.7%), gestational age at birth was based on the first day of the last
menstruation. The distribution of placental weight z-scores in the first pregnancy was
divided into quintiles. Thus, 20% of the pregnancies were expected to fall into each quintile,
assuming normal distribution.
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The risks for preeclampsia in the second pregnancy according to quintiles of placental
weight z-score in the first pregnancy were estimated as crude and adjusted odds ratios (OR)
with 95% confidence intervals (Cl) separately for women with and women without
preeclampsia in the first pregnancy. Women with placental weight z-scores in the 3rd
quintile were used as the reference group. In additional analyses, we estimated the risks for
preterm and for term preeclampsia in the second pregnancy. Women who delivered preterm
were not included in the analyses of risk for term preeclampsia. All statistical analyses were
conducted by using the IBM SPSS Statistics Version 22.0, (IBM Corp., Armonk, NY, USA).

The Medical Birth Registry of Norway is approved by the Norwegian Data Inspectorate. The
use of data for this study was approved by the Regional Committee for Ethics in Medical
Research (Reference number 2014/131).

Characteristics of our study sample are presented in Table 1. In total, 5.2% (9710/186 859)
of all women had preeclampsia in the first, and 2.2% (4029/186 859) had preeclampsia in
the second pregnancy. Of the women with preeclampsia in the first pregnancy, the risk for
recurrence was 15.7% (1522/9710), and 0.8% (1522/186 859) of all women had
preeclampsia in both pregnancies. The women with recurrent preeclampsia represented
37.8% (1522/4029) of all cases of preeclampsia in the second pregnancy, and 62.2%
(2507/4029) of the preeclampsia cases in the second pregnancy had no history of
preeclampsia (Fig. 1).

Women without previous preeclampsia

Among women without preeclampsia in the first pregnancy, mean placental weight in the
first pregnancy was 662 g (SD 184 g), and mean birthweight was 3490 g (SD 547 g) (Table
1). The overall absolute risk for preeclampsia in the second pregnancy was 1.4%, and the
risk was 1.6% for women with low placental weight (1st quintile) and 1.5% for women with
high placental weight (5th quintile) in the first pregnancy (Table 2). The OR for
preeclampsia in the second pregnancy was increased for both low (cOR 1.30, 95% ClI; 1.14—
1.47) and for high placental weight (cOR 1.20, 95% CI; 1.06-1.36) in the first pregnancy as
compared to women with placental weight in the 3rd quintile (reference). Low placental
weight in the first pregnancy increased the risk both for preterm and for term preeclampsia
in second pregnancy (Table 3, Fig. 2a and b). However, the increased risk for preeclampsia
associated with high placental weight was confined to term preeclampsia (COR 1.32, 95%
Cl; 1.15-1.53) (Table 3, Fig. 2b).

Women with previous preeclampsia

Among women with preeclampsia in the first pregnancy, mean placental weight in the first
pregnancy was 625 g (SD 201 g), and mean birthweight was 3134 g (SD 840 g) (Table 1).
The overall recurrence risk for preeclampsia was 15.7%, and the recurrence risk was 18.5%
for women with low placental weight in the first pregnancy (Table 2). The OR for
preeclampsia in the second pregnancy was increased for low placental weight in the first
pregnancy as compared to the reference group (3rd quintile) (cOR 1.30, 95% ClI; 1.10-1.55)
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(Table 2). Low placental weight increased the risk particularly for preterm preeclampsia in
the second pregnancy. The absolute risk for preterm preeclampsia in the second pregnancy
was 6.4% in women with low placental weight (cCOR 1.58, 95% Cl; 1.18-2.12) (Table 3, Fig.
2¢). Adjustment for other study factors did not alter any of the above estimated ORs notably
(Table 2, Table 3).

In this study of 186 859 women with two singleton pregnancies, we found that low placental
weight in the first pregnancy increased the risk for preeclampsia in the second pregnancy.
Additionally, in women without preeclampsia in the first pregnancy, high placental weight
increased the risk for developing term preeclampsia in the second pregnancy.

We used data from the Medical Birth Registry of Norway, and the source population
included all women in Norway with two singleton pregnancies during the years 1999-2012.
Women with missing information on study variables were excluded (3.5%), of whom the
majority (97%) were excluded due to missing information on placental weight in the first
pregnancy. In separate analyses of women excluded due to missing placental weight, the
prevalences of preeclampsia in first and second pregnancies were similar to the women
included in our analyses. Also, mean offspring birthweight was similar, suggesting no
selection bias.

Some women with severe preeclampsia in a first pregnancy may not have a second
pregnancy. Thus, the women with severe preeclampsia in the first pregnancy may be
underrepresented in our study, and it is possible that our estimated association of low
placental weight with risk for recurrent preeclampsia represents an underestimate. It is also
possible that the interval between pregnancies may be longer for women with previous
preeclampsia as compared to women without previous preeclampsia [17]. However,
adjustment for interval between pregnancies did not change the associations notably.

The diagnosis of preeclampsia in the Medical Birth Registry has high validity [12]. Also, the
prevalence of preeclampsia in the first and in the second pregnancy in our study was similar
to other studies [2,18]. Erroneous reporting of placental weight and other study factors in the
first pregnancy may have occurred, but it is unlikely that such possible misclassifications
differed by occurrence of preeclampsia in the second pregnancy.

Placental weight is strongly influenced by gestational age at birth, and pregnancies with
preeclampsia may have shorter duration than pregnancies without preeclampsia. Therefore,
we made adjustment for possible differences in gestational age at birth by using z-scores. We
also made adjustments for maternal diabetes, age, smoking and interval between
pregnancies, since preeclampsia and placental weight previously has been associated with
these factors [7,15-17]. However, both in pregnancies with and pregnancies without
previous preeclampsia, adjustments for these factors did not alter our estimates notably.
Unfortunately, information on changes from first to second pregnancy in maternal body
mass index, blood pressure or other risk factors of cardiovascular disease was not available.
To study whether placental weight in preterm and in term preeclampsia in the first pregnancy
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is associated with preterm or with term preeclampsia in the second pregnancy was beyond
the scope of this study.

To our knowledge, the association of placental weight in the first pregnancy with risk for
preeclampsia in the second pregnancy has not previously been reported. However, low
birthweight in the first pregnancy has been associated with increased risk for preeclampsia in
the second pregnancy, independent of previous preeclampsia [14]. This previous finding
supports our results since birthweight and placental weight are correlated [19].

We found that low placental weight in the first pregnancy was associated with preeclampsia
in the second pregnancy in women without, and in women with previous preeclampsia. The
mechanisms underlying this association are unknown, but could involve several pathways.
Preeclampsia and cardiovascular disease share several risk factors [4,5]. Our finding may
therefore suggest that the biology underlying placental growth is also related to preeclampsia
and to cardiovascular disease. For example, prepregnancy hypertension [8] and
thrombophilia [20] are associated with low placental weight and also with the development
of preeclampsia [20-22]. Arterial stiffness and arteriosclerosis could be other maternal
vascular conditions that could possibly restrict placental growth [23]. Thus, low placental
weight in the first pregnancy may be an indicator of an underlying increased risk for
hypertensive disorders.

Placental development depends on a well-functioning endometrium. Any anatomic,
hormonal, or immunological abnormality of the endometrium could possibly cause sub-
optimal endometrial function and thereby impair trophoblast proliferation and consequently
placental development [24]. Several growth factors and angiogenic factors are synthesized in
trophoblastic cells in the placenta. Low levels of placental growth factor, endoglin and
human chorionic gonadotropin in early pregnancy are associated with increased risk for
preeclampsia [25,26] and for low birthweight [27]. Thus, for some women, underlying
factors that caused low placental weight, in the first pregnancy, such as impaired endometrial
function or maternal vascular conditions, may still be present or have progressed by the
second pregnancy and possibly be a cause of preeclampsia.

Placental growth is regulated by both maternal and paternal genes, and for most women in
our study it is likely that both pregnancies have the same father [17]. Thus, both maternal
and paternal genes may influence placental growth and also the risk for developing
preeclampsia [28].

Among women without previous preeclampsia, both low and high placental weight in the
first pregnancy increased the risk for preeclampsia in the second pregnancy. High placental
weight was associated with preeclampsia at term only, and term preeclampsia may be less
severe than early onset preeclampsia [1]. Our finding may suggest different underlying
maternal factors behind the development of preterm and term preeclampsia in a second
pregnancy. High maternal body mass index has been associated with both high placental
weight and with preeclampsia [6]. Hence, some women with high placental weight in the
first pregnancy may have high maternal body mass index, and their body mass index may
have increased from the first to the second pregnancy. Also, presence of other maternal
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factors associated with high placental weight, such as glucose concentrations [7] and blood
pressure, may have increased in the interval between pregnancies. Thereby, their risk for
preeclampsia may be higher in the second as compared to their first pregnancy [22,29].

Most cases of preeclampsia in second pregnancies were among women with no history of
preeclampsia (62.2%). However, in women with no history of preeclampsia, the absolute
risk for preeclampsia in a second pregnancy was low (1.4%), and the risk difference
according to placental weight may not be of clinical importance (range 1.2-1.6%). In
women with preeclampsia in the first pregnancy, a total of 15.7% developed recurrent
preeclampsia, and 4.4% developed preterm preeclampsia. The women with low placental
weight were at increased risk for recurrence, particularity for preterm preeclampsia. Such
information may help to identify women who could be at risk for developing preeclampsia
in a second pregnancy.

In conclusion, we found that low placental weight in the first pregnancy was associated with
increased risk for developing preeclampsia in the second pregnancy. Additionally, in women
without preeclampsia in the first pregnancy, high placental weight increased the risk for
developing term preeclampsia in the second pregnancy.

Acknowledgments

The authors thank the South-Eastern Norway Regional Health Authority for funding our research (grant number
27408).

References

1. Herndndez-Diéz S, Toh S, Cnattingius S. Risk of preeclampsia in first and subsequent pregnancies:
prospective cohort study. BMJ. 2009; 338:b2255. [PubMed: 19541696]

2. Campbell DM, MacGillivray |, Carr-Hill R. Preeclampsia in the second pregnancy. BJOG. 1985;
93:131-40.

3. Bilano VL, Ota E, Ganchimeg T, Mori R, Souza JP. Risk factors of preeclampsia/eclampsia and its
adverse outcomes in low- and middle-income countries: a WHO secondary analysis. PLoS One.
2014; 9(3):€91198. [PubMed: 24657964]

4. Magnussen EB, Vatten LJ, Lund-Nilsen TI, Salvesen KA, Smith GD, Romundstad R. Prepregnancy
cardiovascular risk factors as predictors of pre-eclampsia: population based cohort study. BMJ.
2007; 335(7627):978. [PubMed: 17975256]

5. McDonald SD, Malinowski A, Zhou Q, Yusuf S, Devereaux PJ. Cardiovascular sequelae of
preeclampsia/eclampsia: a systematic review and meta-analyses. Am Heart J. 2008; 156:918-30.
[PubMed: 19061708]

6. Wallace JM, Horgan GW, Bhattacharya S. Placental weight and efficiency in relation to maternal
body mass index and the risk of pregnancy complications in women delivering singleton babies.
Placenta. 2012; 33(8):611-8. [PubMed: 22695104]

7. Stram-Roum EM, Haavaldsen C, Tanbo TG, Eskild A. Placental weight relative to birthweight in
pregnancies with maternal diabetes mellitus. Acta Obstet Gynecol Scand. 2013; 92(7):783-9.
[PubMed: 23438319]

8. McNamara H, Hutcheon JA, Platt RW, Benjamin A, Kramer MS. Risk factors for high and low
placental weight. Paediatr Perinat Epidemiol. 2014; 28:97-105. [PubMed: 24354883]

9. Myatt L. Role of placenta in preeclampsia. Endocrine. 2002; 19(1):103-11. [PubMed: 12583607]

10. Dahlstrem B, Romundstad P, @ian P, Vatten LJ, Eskild A. Placenta weight in preeclampsia. Acta

Obstet Gynecol Scand. 2008; 87(6):608-11. [PubMed: 18568459]

Eur J Obstet Gynecol Reprod Biol. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Dypvik et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Page 8

Irgens LM. The medical birth registry of Norway. Epidemiological research and surveillance
throughout 30 years. Acta Obstet Gynecol Scand. 2000; 79:435-9. [PubMed: 10857866]

Thomsen LCV, Klungsgyr K, Roten LT, Tappert C, Araya E, Baerheim G, et al. Validity of the
diagnosis of pre-eclampsia in the Medical Birth Registry of Norway. Acta Obstet Gynecol Scand.
2013; 92:943-50. [PubMed: 23621424]

Tranquilli AL, Brown MA, Zeeman GG, Dekker G, Sibai BM. The definition of severe and early-
onset preeclampsia. Statements from the International Society for the Study of Hypertension in
Pregnancy (ISSHP). Hypertens Pregnancy. 2013; 3:44-7.

Rasmussen S, Irgens LM, Albrechtsen S, Dalaker K. Predicting preeclampsia in the second
pregnancy from low birth weight in the first pregnancy. Obstet Gynecol. 2000; 96:696-700.
[PubMed: 11042303]

Haavaldsen C, Samuelsen SO, Eskild A. The association of maternal age with placental weight: a
population-based study of 536 954 pregnancies. BJOG. 2011; 118:1470-6. [PubMed: 21749632]

England L, Zhang J. Smoking and risk of preeclampsia: a systematic review. Front Biosci. 2007;
12:2471-83. [PubMed: 17127256]

Skjaerven R, Wilcox AJ, Lie RT. The interval between pregnancies and the risk of preeclampsia. N
Engl J Med. 2002; 346(1):33-8. [PubMed: 11778000]

Mostello D, Catlin TK, Roman L, Holcomb WL, Leet T. Preeclampsia in the parous woman: who
is at risk. Am J Obstet Gynecol. 2002; 187:425-9. [PubMed: 12193937]

Salafia CM, Zhang J, Charles AK, Bresnahan M, Shrout P, Sun W, et al. Placental characteristics
and birthweight. Paediatr Perinat Epidemiol. 2008; 22:229-39. [PubMed: 18426518]

Facchinetti F, Marozio L, Frusca T, Grandone E, Venturini P, Tiscia GL, et al. Maternal
thrombophilia and the risk of recurrence of preeclampsia. Am J Obstet Gynecol. 2009; 200(1):e1-
5. 46.

Ness RB, Sibai BM. Shared and disparate components of the pathophysiologies of fetal growth
restriction and preeclampsia. Am J Obstet Gynecol. 2006; 195:40-9. [PubMed: 16813742]

van Oostwaard MF, Langenveld J, Schuit, et al. Recurrence of hypertensive disorders of pregnancy:
an individual patient data metaanalysis. Am J Obstet Gynecol. 2015; 212(624):e1-el7.

Hooijschuur MC, Ghossein-Doha C, Al-Nasiry S, Spaanderman ME. Maternal metabolic
syndrome, preeclampsia, and small for gestational age infancy. Am J Obstet Gynecol. 2015;
213(3):e1-7. 370.

Timeva T, Shterev A, Kyurkchiev S. Recurrent implantation failure: the role of the endometrium. J
Reprod Infertil. 2014; 15(4):173-83. [PubMed: 25473625]

Vatten LJ, Asvold BO, Eskild A. Angiogenic factors in maternal circulation and preeclampsia with
or without fetal growth restriction. Acta Obstet Gynecol Scand. 2012; 91(12):1388-94. [PubMed:
22882089]

Asvold BO, Vatten LJ, Tanbo TG, Eskild A. Concentrations of human chorionic gonadotrophin in
very early pregnancy and subsequent pre-eclampsia: a cohort study. Hum Reprod. 2014; 29(6):
1153-60. [PubMed: 24722241]

Asvold BO, Vatten LJ, Romundstad PR, Jenum PA, Karumanchi SA, Eskild A. Angiogenic factors
in maternal circulation and the risk of severe fetal growth restriction. Am J Epidemiol. 2011;
173(6):630-9. [PubMed: 21317220]

Skjeaerven R, Vatten LJ, Wilcox AJ, Rgnning T, Irgens LM, Lie RT. Recurrence of pre-eclampsia
across generations: exploring fetal and maternal genetic components in a population based cohort.
BMJ. 2005; 331(7521):877. [PubMed: 16169871]

Getahun D, Ananth CV, Oyelese Y, Chavez MR, Kirby RS, Smulian JC. Primary preeclampsia in
the second pregnancy: effects of changes in prepregnancy body mass index between pregnancies.
Obstet Gynecol. 2007; 110:1319-25. [PubMed: 18055727]

Eur J Obstet Gynecol Reprod Biol. Author manuscript; available in PMC 2018 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Dypvik et al. Page 9

6.0 %

5.0%

4.0 %

Recurrent preeclampsia
3.0%

M First occurence
preeclampsia

2.0%

1.0%

0.0%
First pregnancy Second pregnancy
Fig. 1.

Prevalence of preeclampsia in first and second pregnancy among 186 859 women in Norway
with two consecutive singleton pregnancies during the years 1999-2012.
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Term preeclampsia in the second pregnancy
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Crude odds ratios (OR) with 95% confidence intervals for preterm (a, ¢) and for term (b, d)
preeclampsia in the second pregnancy according to quintiles of placental weight z-score in
the first pregnancy, among women without preeclampsia in the first pregnancy (n = 177 149)
(a, b) and women with preeclampsia in the first pregnancy (n = 9710) (c, d).
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Means and proportions of study factors in the first pregnancy among 186 859 women in Norway with their
first and second singleton pregnancies during the years 1999-2012.

Study factorsin first pregnancy Total Preeclampsiain first pregnancy

Yes No p-value
Total number (%) 186 859 (100) 9710 (5.2) 177 149 (94.8)
Placental weight in grams (SD) 660 (185) 625 (201) 662 (184) <0.0017
Birthweight in grams (SD) 3471 (572) 3134 (840) 3490 (547) <0.0017
Gestational age in weeks (SD) 39.5(2.1) 38.0 (3.1) 39.5(2.0) <0.0017
Maternal age years (SD) 26.9 (4.5) 26.7 (4.6) 26.9 (4.5) <0.0017
Interval between pregnancies in years (SD) 3.1 (1.7) 32(1.7) 3.1(1.7) <0.0017
Diabetes, number (%) 2575 (1.4) 325(3.3) 2250 (1.3) <0.0017%
Smoking, number (%) 26817 (17.3) 1230 (15.2) 25587 (17.4) <0.001%

SD, standard deviation.

fStudent's Etest.

1ZLChi—square test.
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