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Extended abstract

Title:

Previous pregnancy loss has an adverse impact on distress and behaviour in
subsequent pregnancy.

Abstract

Study question:

Do women with previous miscarriages or terminations have higher levels of distress,
perceived stress and unhelpful behaviours in pregnancy and if so, is the magnitude of
any observed changes related to the number of previous miscarriages or terminations
of pregnancy.

Summary answer:

Women with previous miscarriages or terminations of pregnancy have higher levels of
distress, perceived stress and unhelpful behaviours in pregnancy.

What is known already:
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Miscarriage affects approximately 20% of pregnancies and as many as a further 20%
of pregnancies undergo termination. Previous pregnancy loss (miscarriage or
termination) is associated with significant depression and anxiety.

Study design, size, duration

We utilised data from 5575 healthy nulliparous women with singleton pregnancies
recruited to the Screening for Pregnancy Endpoints (SCOPE) study, a prospective
cohort study performed between November 2004 and January 2011.
Participants/materials, setting, methods:

Patients were interviewed and primary outcomes recorded at 15 and 20 weeks’
gestation. Primary outcomes were Short form State- Trait Anxiety Inventory (STAI)
score measuring anxiety (range 6-24), Perceived Stress Scale score (PSS, range 0-30),
Edinburgh Postnatal Depression Scale (EPDS) score (range 0-30 or categories a-c)
and pregnancy related behaviour measured using behavioural responses to pregnancy
score (limiting/resting [range 0-20] and all-or-nothing [range 0-28]).

Main results and the role of chance:

Of the 5690 women who were recruited to the SCOPE study, 4331 women (78%) had
no history of miscarriage or termination, 559 (10%) had one and 94 (2%) had two
previous miscarriages. 415 (8%) had one and 66 (1%) had two previous terminations
of pregnancy. Women with one previous miscarriage had increased anxiety (adjusted
mean difference 1.85; 0.61, 3.09), perceived stress (adjusted mean difference 0.76;
0.48, 1.03) and depression (adjusted mean difference 0.62; 0.00, 1.23 and adjusted OR
1.26; 1.08, 1.45 for continuous and categorical scores respectively) scores at 15
weeks’ gestation. Significant changes were also seen at 20 weeks’ gestation in all of

anxiety (adjusted mean difference 1.15; 0.73, 1.56), stress (adjusted mean difference
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0.62; 0.23, 1.01) and depression (adjusted mean difference 0.44; 0.00, 0.88 and
adjusted OR 1.13; 1.00, 1.28 for continuous and categorical scores respectively).
Women with either two previous miscarriages or two previous terminations displayed
altered behavioural responses to pregnancy. In those with two previous terminations,
increased limiting/resting responses to pregnancy scores (adjusted mean difference
4.12; 0.51, 7.73) and increased all-or-nothing response scores (adjusted mean
difference 3.97; 0.84, 7.10) at 15 weeks’ gestation were observed.

In women with two previous miscarriages changes were observed in limiting/resting
behavioural response to pregnancy score (adjusted mean difference 5.23; 0.71, 9.76).
Limitations, reasons for caution:

Although every effort was made to record accurate previous pregnancy losses it was
not feasible to confirm the history of previous pregnancy loss by hospital records.
This may have introduced recall bias.

Wider implications of the findings:

This study highlights the psychological implications of miscarriage and termination of
pregnancy, effects which persist long after the event. Further research is needed to
determine whether support may help women deal with these additional adverse effects
of pregnancy loss.

Study funding/competing interest(s):

New Zealand; New Enterprise Research Fund, Foundation for Research Science and
Technology; Health Research Council; Evelyn Bond Fund, Auckland District Health
Board Charitable Trust. Australia; Premier’s Science and Research Fund, South
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Carmarthen, United Kingdom Manchester: National Health Service NEAT Grant,

United Kingdom. Manchester Biotechnology and Biological Sciences Research
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Introduction

Miscarriage affects approximately 20% of pregnancies (Regan and Rai, 2000) and, in
some regions including England and Wales as many as a further 20% of pregnancies
undergo termination (Department of Health). Pregnancy loss can have significant
psychological implications for a couple and can impact adversely on relationships
(Johnson and Baker, 2004, Kashanian, et al., 2006, Kong, et al., 2010, Lok, et al.,
2010). Depression, anxiety and grief are important consequences of miscarriage (Lok
and Neugebauer, 2007, Nakano, et al., 2013). Women who have experienced

a miscarriage have been shown to experience subsequent mental distress while
women who have undergone termination of pregnancy have been shown to have
feelings of guilt, shame and anxiety up to five years after the termination (Broen, et
al., 2004, Broen, et al., 2005). Factors influencing the development of subsequent
anxiety and depression include recent life events and a history of previous psychiatric
illness (Broen, et al., 2006). Some studies suggest that women with a history of
miscarriage suffer more from pregnancy-specific anxieties in the first trimester of a
new pregnancy than pregnant women with no history of miscarriages (Bergner, et al.,

2008) while other studies suggest that these anxiety effects last only up to four months
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following miscarriage (Geller, et al., 2004).

Recently published research investigated the association between previous pregnancy
losses and adverse pregnancy outcomes in subsequent pregnancy (McCarthy, et al.,
2013). In this follow on study of a large prospective cohort of nulliparous women with
a singleton pregnancy, we investigated the association between spontaneous
miscarriage or termination of pregnancy and distress and behaviour in subsequent
pregnancy. We hypothesised that women with previous miscarriage or termination
would have higher levels of distress and would display altered behavioural responses

to pregnancy.

Methods

SCOPE (Screening for Pregnancy Endpoints) is a prospective, multicentre cohort
study with the main aim of developing screening tests to predict pre-eclampsia, small
for gestational age infants, and spontaneous preterm birth (North, et al., 2011).
Methods are described in detail elsewhere (McCarthy, et al., 2013). In brief,
participants were healthy nulliparous women with singleton pregnancies recruited
between November 2004 and January 2011 in Auckland, New Zealand, Adelaide,
Australia, Cork, Ireland, and Manchester, Leeds and London, United Kingdom.
Women were recruited at 15+£1 weeks’ gestation as previously described.(McCowan,
et al., 2009, North, et al., 2011) Women were excluded if they were considered to be
at high risk of pre-eclampsia, small for gestational age babies, or spontaneous preterm
birth because of underlying medical conditions, gynaecological history, three or more
previous miscarriages, three or more terminations of pregnancy, or had received

interventions, such as aspirin, that might modify pregnancy outcome.
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Ethical approval was obtained from local ethics committees [New Zealand
AKX/02/00/364, Australia REC 1712/5/2008, London, Leeds and Manchester
06/MRE01/98 and Cork ECM5(10)05/02/08] and all women provided written
informed consent.

SCOPE participants were interviewed and examined by SCOPE research midwives at
15+1 and 20+1 weeks’ gestation. At the time of interview, data were entered on an
internet accessed central database with a complete audit trail (MedSciNet).
Participants were followed up prospectively, with pregnancy outcome data collected
by research midwives. Primary outcomes, reported at the 15+1 week and 20+1 week
interview, were anxious mood measured using the short form of the State Trait
Anxiety Index (STAI) (Marteau and Bekker, 1992), how much stress the individual
feels they are currently experiencing measured using the Perceived Stress Scale (PSS)
(Cohen, et al., 1983), depressed mood measured using the Edinburgh Postnatal
Depression Scale (EPDS) (Peindl, et al., 2004) and pregnancy related behaviour
measured using the Behavioural Response to Pregnancy Questionnaire, a modified
version of the Behavioural Response to Illness Questionnaire (Spence, et al., 2005)
(Table 1). The Behavioural Reponses to Pregnancy has two subscales, all-or-nothing
behaviour - a pattern of alternating extremes of behaviour characterised by a cyclical
response of pushing oneself to keep going until this no longer feels physically
possible. Limiting/resting behaviour refers to a tendency to curtail activities of daily
living in response to symptoms or to respond to symptoms by resting, e.g.”’l have
avoided my usual activities”. Each of the primary outcomes was analysed as a
continuous variable with the exception of the EPDS which was also analysed as a
categorical variable using ordered logistic regression. The EPDS is the only primary

outcome to have recognised cut-offs which relate to risk of depression (see Table 1)
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and has been extensively studied during pregnancy as well as postnatally.(Austin, et
al., 2005, Austin, et al., 2005, Stewart, et al., 2013)

Miscarriage was defined as spontaneous pregnancy loss less than 20 weeks’ gestation.
Student’s t-test was used to compare continuous variables and y* was used to compare
categorical variables in relation to previous miscarriage(s) only and previous
termination(s) only. In all the statistical tests women with no previous pregnancies
represented the reference group. Linear regression and ordered logistic regression (for
EPDS categorical variable) were used to analyse the continuous and categorical
variables respectively. All regression models were adjusted for maternal age,
smoking, alcohol consumption, ethnicity, body mass index (BMI), infant sex, marital
status and income. The models were further adjusted for any clustering effect of
SCOPE centres using the “cluster” option in Stata which specifies that the standard
errors allow for intragroup correlation, relaxing the usual requirement that the
observations be independent. That is, the observations are independent across centres
but not necessarily within groups.

Analyses were performed to assess the effect of previous miscarriages or terminations
of pregnancy on primary outcomes. This was done by generating a three-category
variable; 1) no previous miscarriage or termination; 2) one previous miscarriage or
termination and 3) 2 previous miscarriages or terminations.

Women who had previous terminations of pregnancy were excluded from the
miscarriage analyses. Similar women with previous miscarriages were excluded from
the termination of pregnancy analysis. All statistical analyses were performed in

STATA 10.0.

Results
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Of the 5690 women who were recruited to the SCOPE study 5575 (98%) were
included in this study (Table II). 4331 women (78%) had no history of miscarriage or
termination, 559 (10%) had one and 94 (2%) had two previous miscarriages. 415 (8%)
had one and 66 (1%) had two previous terminations of pregnancy. Women with
previous miscarriages or terminations tended to be older and more likely to be
overweight compared with those with no miscarriages or terminations (Table III).
Women with one previous miscarriage had increased anxiety (adjusted mean
difference 1.85; 0.61, 3.09), stress (adjusted mean difference 0.76; 0.48, 1.03) and
depression (adjusted mean difference 0.62; 0.00, 1.23 and adjusted OR 1.26; 1.08,
1.45 for continuous and categorical scores respectively) scores at 15 weeks’ gestation
(Table IV). Behavioural response to pregnancy scores were not significantly different
(adjusted mean difference 2.03; -3.20, 7.27 and adjusted mean difference 1.25; -4.22,
6.73 for limiting/resting and all-or-nothing responses to pregnancy respectively).
Significant changes were also seen at 20 weeks’ gestation in all of anxiety (adjusted
mean difference 1.15; 0.73, 1.56), stress (adjusted mean difference 0.62; 0.23, 1.01)
and depression (adjusted mean difference 0.44; 0.00, 0.88 and adjusted OR 1.13; 1.00,
1.28 for continuous and categorical scores respectively).

In women with two previous miscarriages significant changes were observed in
depression scores at 15 weeks gestation (adjusted OR 1.65; 1.01, 2.70) and in a
limiting/resting behavioural response to pregnancy score (adjusted mean difference
5.23; 0.71, 9.76). No differences were observed in women with two previous
miscarriages at 20 weeks gestation in any of the measured outcomes.

In contrast to women with previous miscarriages, women with previous terminations
did not display differences in anxiety scores compared to women with no previous

terminations. Stress and depression scores were however significantly different in
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women with previous terminations. Stress scores were significantly elevated at 15
weeks gestation in women with both one (adjusted mean difference 0.65; 0.08, 1.23)
and two (adjusted mean difference 1.43; 0.00, 2.87) previous terminations (Table V).
No differences were observed at 20 weeks gestation. Elevated depression scores were
also observed in women with one (adjusted OR 1.25; 1.08, 1.45) and two (adjusted
OR 1.67; 1.28, 2.18) previous terminations. These scores remained elevated at 20
weeks gestation (adjusted OR 1.64; 1.01, 2.68 and 1.81; 1.25, 2.62 for one and two
previous terminations respectively). Women with two previous terminations displayed
altered behavioural responses to pregnancy having increased limiting/resting
responses to pregnancy scores (adjusted mean difference 4.12; 0.51, 7.73) and
increased all-or-nothing response scores (adjusted mean difference 3.97; 0.84, 7.10) at

15 weeks’ gestation.

Discussion

This study has demonstrated that previous pregnancy loss is associated with higher
levels of distress, perceived stress and unhelpful behaviours in subsequent pregnancy.
These changes are seen regardless of whether or not the pregnancy loss was a
previous miscarriage or termination. The magnitude of these effects appear to be
related to the number of previous pregnancy losses with higher losses associated with
higher observed differences in score variables. The observed differences in score
variables were generally higher at 15 weeks’ gestation compared with 20 weeks
gestation suggesting that women may perceive the early pregnancy period as a higher
risk time. Women with previous miscarriages but not terminations also reported
significantly elevated anxiety scores, most likely a reflection of the unpredictability of

miscarriage and increased risk of recurrence in subsequent pregnancies.
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There was also evidence that those with two, but not one, previous pregnancy losses
have more extreme behavioural responses to pregnancy. Women with either two
previous miscarriages or two terminations reported significantly higher levels of
limiting activity and resting in response to pregnancy at 15 weeks gestation. Those
with two terminations also reported an increased tendency to fluctuate between over
doing things and then needing prolonged periods of rest (all-or-nothing behaviours).
These differences in behavioural patterns were not evident at 20 weeks’ gestation
suggesting that early pregnancy may be perceived to be a higher risk period resulting
in behavioural changes. It is possible that these behavioural responses relate to
obstetric advice given to women with previous miscarriage to rest, although there is
no evidence that these behaviours improve pregnancy outcomes.(Crowther, 2001,
MccCall, et al., 2013) However, it is unlikely to explain the results for women with
previous terminations of pregnancy.

The strengths of our study are that detailed information about cognitive, behavioural
and emotional factors in pregnancy was collected prospectively and pregnancy
outcome data were available in more than 99% of participants. A limitation is the use
of self reported scales and questionnaires as indicators of depression etc rather than a
clinical diagnosis. Although we have reported significantly different scores in women
with previous pregnancy losses, the actual clinical effect of these differences remains
unclear and requires further research. The majority of pregnancy losses in this study
were early first trimester losses. Therefore, these findings may not be applicable to
later (second trimester) pregnancy losses.

In conclusion, there is evidence to suggest that women with previous pregnancy losses
display increased stress, anxiety (miscarriage only), depression scores and altered

behavioural responses to pregnancy. The magnitude of these effects was generally
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higher in early pregnancy (15 weeks’ gestation) compared with 20 weeks’ gestation
and higher in women with two miscarriages or terminations compared with women
with one miscarriage or termination. Although we have demonstrated significant
associations between previous miscarriage or termination of pregnancy loss and
subsequent cognitive, behavioural and emotional ill-health, an interpretation of any
causal effect of miscarriage or termination of pregnancy is not possible and further
studies are necessary to explore this. Further research is also needed to explore
whether interventions may be justified in order to provide additional supportive care
to women with previous pregnancy losses to help them manage their distress and
provide guidance and support for appropriate activity levels during pregnancy to
avoid excessive inactivity and distress in the early periods of gestation which may be

associated with adverse pregnancy outcomes.(Dunkel Schetter and Tanner, 2012)
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Table I: Cognitive, behavioural and emotional health scores and their

Psychological and behavioural scales

Score range and interpretation

Edinburgh Postnatal Depression Scale
(EPDS) (Peindl, et al., 2004)

As a continuous measure (0-30), where a higher score
indicates a higher probability of depression
OR
As a categorical variable with the following 3 categories
a. EPDS <5: unlikely to experience depression post
partum
b. EPDS 5-9: increased risk of depression in the next year
c. EPDS >9: very likely depressed

Perceived Stress Scale (Cohen, et al.,
1983)

0-40, with high scores representing higher perceived stress
(feelings of lack of control)

Behavioural Responses to Pregnancy
(adapted from the Behavioural
Response to Illness Questionnaire
(Spence, et al., 2005))

Two subscales:
1. Limiting/resting behaviour (0-20)
2. All-or-Nothing behaviour (0-28)

Short form State-Trait Anxiety
Inventory (Marteau and Bekker, 1992)

6-24, with high scores indicating high state anxiety (i.e.
current anxiety)

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
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443

444  Table II: Participants recruited

332 Invited to participate (n=8531)

447

448 Declined to participate (n=2542)

449 Unable to enrol due to discontinued funding (n=17)
450 — Miscarriage or termination after agreed (n=193)
451 Ineligible (n=64)

452 Declined Consent (n=25)

453 $

454 : =

455 Recruited to study at 15+1 weeks (n=5690)

456

457 Ineligible status post recruitment (n=14)

458 — > Lost to follow up (n=48)

459

460 Study population at 15+1 weeks (n=5628)

— Excluded due to previous ectopic pregnancy (n=53)

v

Final study population at 15+1 weeks (n=5575)




Table III: Characteristics of participants and pregnancy outcomes by number of pregnancies and mode of pregnancy loss.

Variable 1st pregnancy | 1 2 P- 1 TOP 2TOP [P-

(n=4331) miscarriage | miscarriages | value* | (n=415) (n=66) |value*
(n=559) (n=94) | N M

Maternal age 28.4(5.4) 29.6(5.5) 30.5(5.5) <0.001 | 28.6(5.5) |28.9(5.2) |0.14

(SD)

Ethnic origin 0.38 0.02

White 3910(90) 517(92) 82(87) 355(85) 59(89)

Indian 106(3) 9(2) 3(3) 11(3) 1(2)

Other 315(7) 33(6) 9(10) 49(12) 6(9)

Married/ 3901(90) 525(94) 90(96) 0.003 372(89) 55(83) 0.19

Cohabitating

Body mass index;

n(%) 0.008 0.04

<18.5 69(2) 8(1) 2(2) 3(1) 0

18.6-24.9 2452(57) 283(51) 41(44) 224(53) 28(42)

25-29.9 1185(27) 182(33) 28(30) 119(29) 21(32)

>35 625(14) 86(15) 23(24) 69(17) 17(26)




Table III continued: Characteristics of participants and pregnancy outcomes by number of pregnancies and mode of pregnancy loss.

Variable 1st pregnancy | 1 2 P- 1 TOP 2TOP |P-

(n=4331) miscarriage | miscarriages | value* | (n=415)"f | (n=66) |value*
(n=559) (n=94) 1 At

Income 0.37 0.20

<25k 436(10) 49(9) 7(8) 33(8) 8(12)

25k-74k 1386(32) 189(34) 39(41) 163(39) 21(31)

75k-124k 1602(37) 191(34) 28(29) 137(33) 26(40)

>124k 488(11) 75(13) 11(12) 43(10) 5(8)

unknown 419(10) 55(10) 9(10) 39(10) 6(9)

Alcohol** 0.06 0.94

No alcohol in 1647(38) 237(42) 45(47) 163(39) 25(38)

pregnancy

Quit in first 2333(52) 277(50) 41(44) 206(50) 33(50)

trimester

Continued to drink | 451(10) 45(8) 8(9) 46(11) 8(12)

Smoking** 0.03 <0.001

Never smoked 3329(77) 415(74) 77(82) 295(71) 30(46)

Quit in pregnancy | 583(13) 70(13) 6(6) 68(16) 16(24)

Continued to

smoke 419(10) 74(13) 11(12) 52(13) 20(30)

Data are mean (SD) or number %. P values are for comparisons between the groups using student t-test or y2 test, P<0.05. *Women in first
pregnancies as reference group. **At 15+1 weeks “TOP: Termination of pregnancy. Additional demographics available at (McCarthy, et al.,
2013).



Table I'V: Association between previous miscarriage and primary outcomes

Scale Gestation One previous miscarriage only Two previous miscarriages only

measured (n=559) (n=94)

(weeks) Unadjusted mean Adjusted mean Unadjusted mean Adjusted mean

difference (95% CI) difference (95% CI) difference (95% CI) difference (95% CI)

State Trait 15 1.78 (0.53, 3.02) 1.85(0.61, 3.09) 1.39 (-2.40, 5.18) 1.58 (-1.98, 5.14)
Anxiety” 20 1.12 (0.65, 1.59) 1.15(0.73, 1.56) 0.46 (-1.72, 2.63) 0.45 (-1.62, 2.52)
Perceived Stress | 15 0.68 (0.40, 0.97) 0.76 (0.48, 1.03) 0.73 (-2.04, 3.51) 0.88 (-2.08, 3.84)
Scale” 20 0.57 (0.14, 0.99) 0.62 (0.23,1.01) 1.31 (-1.00, 3.62) 1.30 (-1.24, 3.84)
EPDS 15 0.57 (0.00, 1.16) 0.62 (0.00, 1.23) 1.32 (-0.66, 3.29) 1.44 (-0.65, 3.53)
*(continuous) 20 0.40 (-0.06, 0.86) 0.44 (0.00, 0.88) 0.73 (-1.61, 3.07) 0.74 (-1.77, 3.25)
EPDS 15 1.21 (1.05, 1.39) 1.26 (1.08, 1.45) 1.55(0.99, 2.42) 1.65 (1.01, 2.70)
®(categorical, OR) | 20 1.12 (1.01, 1.23) 1.13 (1.00, 1.28) 1.51 (0.80, 2.87) 1.53(0.75, 3.12)
Limiting 15 2.24 (-2.39, 6.88) 2.03 (-3.20, 7.27) 0.15 (-9.40, 9.69) 5.23(0.71, 9.76)
response” 20 0.15 (-9.40,9.69) 0.27(-10.32, 10.86) 1.56 (-31.21, 34.32) 1.96 (-30.55, 34.47)
All or nothing 15 1.42 (-3.56, 6.40) 1.25 (-4.22, 6.73) 2.66 (-2.17, 7.50) 3.25(-1.95, 8.44)
response” 20 1.27 ((-5.91, 8.44) 1.52 (-6.79, 9.84) -0.20 (-34.07, 33.67) 0.19 (-33.61, 33.99)

“Score variables are analysed using linear regression (95% CI).
b Edinburgh Postnatal Depression Score categorical variable presented as odds ratio and calculated using ordered logistic regression.

The reference group was primigravid women (no previous pregnancy losses). All regression models were adjusted for maternal age, smoking,
alcohol consumption, ethnicity, BMI, infant sex, marital status and income. All analyses were adjusted for potential clustering effect of SCOPE

centres.
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Table V: Association between previous termination of pregnancy and primary outcomes

Scale Gestation One previous termination Two previous terminations
measured (n=415) (n =66)
(weeks) Unadjusted mean Adjusted mean Unadjusted mean Adjusted mean
difference (95% CI) | difference (95% CI) | difference (95% CI) | difference (95% CI)
State Trait Anxiety” 15 0.77 (-0.16, 1.70) 0.72 (-0.34, 1.79) -0.13 (-2.98, 2.71) -0.67 (-3.64, 2.30)
20 0.71 (-0.33, 1.75) 0.51 (-1.03, 2.06) 2.22 (0.05, 4.40) 1.54 (-0.89, 3.98)
Perceived Stress 15 0.82 (0.19, 1.45) 0.65 (0.08, 1.23) 2.11 (0.86, 3.37) 1.43 (0.00, 2.87)
Scale® 20 1.04 (0.19, 1.88) 0.82 (-0.06, 1.71) 2.08 (-0.37, 4.53) 1.43 (-0.95, 3.82)
EPDS “(continuous) 15 0.62 (0.07, 1.18) 0.55 (-0.11, 1.20) 2.07 (0.94, 3.21) 1.66 (0.81, 2.51)
20 0.88 (0.47, 1.30) 0.75(0.23, 1.26) 2.23(1.03,3.43) 1.74 (0.50, 2.99)
EPDS °(categorical, 15 1.17 (1.00, 1.37) 1.25 (1.08, 1.45) 1.89 (1.44, 2.48) 1.67 (1.28, 2.18)
OR) 20 1.39 (1.13, 1.71) 1.64 (1.01, 2.68) 2.20(1.57,3.08) 1.81 (1.25, 2.62)
Limiting response” 15 -8.84 (-20.41,2.73) | -6.12(-17.43,5.19) | 3.74(0.10, 7.38) 4.12 (0.51, 7.73)
20 -4.21(-12.91,4.49) | -3.78 (-10.85,3.29) | 6.03 (-4.59, 16.64) 6.21 (-5.09, 17.51)
All or nothing 15 -8.51(-20.41,3.39) |-5.84(-17.39,5.70) | 3.78(0.08, 7.49) 3.97 (0.84, 7.10)
response” 20 -2.03 (-13.46,9.38) | -1.49 (-11.14,8.17) | 5.87 (-6.01, 17.75) 6.51 (-5.87, 18.89)

*Score variables are analysed using linear regression (95% CI).
® Edinburgh Postnatal Depression Score categorical variable presented as odds ratio and calculated using ordered logistic regression.

The reference group was primigravid women (no previous pregnancy losses). All regression models were adjusted for maternal age, smoking,
alcohol consumption, ethnicity, BMI, infant sex, marital status and income. All analyses were adjusted for potential clustering effect of SCOPE

centres.
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