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Introduction
Unplanned pregnancies are common worldwide with 
a great geographical variation. In 2012, 40% of all preg-
nancies worldwide were considered unplanned, and 38% 
ended in a live birth [1–4]. In 2015, 19% of pregnancies 
in Europe were reported as unplanned [5]. According 
to a study from Sweden conducted in 2012–2013, 12% 
of pregnancies ending in childbirth were fairly or very 
unplanned [6].

Compared with women who have planned pregnancies, 
those with unplanned pregnancies are more likely to be 
younger, multiparous, smokers, immigrants, have lower 
educational levels, and suffer from psychiatric illness, 
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Abstract
Background Unplanned pregnancy is common, and although some research indicates adverse outcomes for the 
neonate, such as death, low birth weight, and preterm birth, results are inconsistent. The purpose of the present study 
was to investigate associated neonatal outcomes of an unplanned pregnancy in a Swedish setting.

Methods We conducted a retrospective cohort study in which data from 2953 women were retrieved from the 
Swedish Pregnancy Planning Study, covering ten Swedish counties from September 2012 through July 2013. 
Pregnancy intention was measured using the London Measurement of Unplanned Pregnancy. Women with 
unplanned pregnancies and pregnancies of ambivalent intention were combined and referred to as unplanned. 
Data on neonatal outcomes: small for gestational age, low birth weight, preterm birth, Apgar score < 7 at 5 min, and 
severe adverse neonatal outcome defined as death or need for resuscitation at birth, were retrieved from the Swedish 
Medical Birth Register.

Results The prevalence of unplanned pregnancies was 30.4%. Compared with women who had planned 
pregnancies, those with unplanned pregnancies were more likely to give birth to neonates small for gestational age: 
3.6% vs. 1.7% (aOR 2.1, 95% CI 1.2–3.7). There were no significant differences in preterm birth, Apgar score < 7 at 5 min, 
or severe adverse neonatal outcome.

Conclusions In a Swedish setting, an unplanned pregnancy might increase the risk for birth of an infant small for 
gestational age.
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domestic violence, or both [3, 5–12]; all of which can 
constitute an increased risk of poor pregnancy outcomes.

Previous studies of unplanned pregnancies have had 
methodological limitations regarding the measurement 
of pregnancy planning. Mostly, pregnancy intention 
has been assessed retrospectively (up to five years after 
delivery) and was often based on a single question “was 
the pregnancy planned or unplanned?” Few studies have 
measured the intention before pregnancy [13, 14]. The 
London Measure of Unplanned Pregnancy (LMUP) is a 
validated scale that was developed to measure pregnancy 
planning. The LMUP is recommended to increase com-
parability between studies and is increasingly used inter-
nationally [4, 15, 16].

Studies about the associations between unplanned 
pregnancies and neonatal outcome are limited, and 
results are inconsistent [13, 14]. While, in some studies, 
unplanned pregnancy has been associated with low birth 
weight (LBW), neonates small for gestational age (SGA), 
preterm birth [17–20], neonatal mortality, and stillbirth 
[14, 15], no associations with neonatal outcome were 
found by other studies [3, 7, 9, 21–23]. The causal path-
way between unplanned pregnancy and adverse neonatal 
outcome is unclear.

The birth weight of neonates can be reported either 
unrelated to gestational age, such as LBW, or related to 
gestational age, such as SGA and large for gestational 
age (LGA). SGA has a higher prevalence and is consid-
ered more clinically relevant than LBW. However, LBW 
is often used instead of SGA in settings without early or 
mid-pregnancy gestational dating with ultrasound. Both 
LBW and SGA are more common among preterm neo-
nates. Preterm neonates, as well as SGA neonates, are in 
general at higher risk of perinatal morbidity and mortal-
ity, and globally, these complications are among the most 
common causes of perinatal death and can also lead to 
both physical and mental complications later in life [24–
28]. Early antenatal care including early pregnancy dating 
give the possibility to detect SGA fetuses at subsequent 
ultrasound scans. This is important because antenatal 
detection reduces the risk for adverse pregnancy out-
comes in SGA fetuses compared with those undetected 
before birth [29].

To our knowledge, there are no previous studies on the 
association between pregnancy planning and neonatal 
outcomes in Sweden. Further, only a few studies have so 
far used a validated tool to assess pregnancy planning to 
study outcomes related to an unplanned pregnancy.

Aim
The aim of the present study was to investigate the asso-
ciation between unplanned pregnancies and adverse neo-
natal outcomes, including perinatal death, resuscitation 

measures, SGA, LBW, preterm birth, and low Apgar 
score.

Method
Population and data collection
We conducted a retrospective cohort study comprising 
women who had answered the items in the Swedish Preg-
nancy Planning Study on pregnancy planning [6]. From 
September 2012 through July 2013, women from ten of 
Sweden’s 21 counties were asked to participate and com-
plete a questionnaire when registering at the Antenatal 
Care Unit (ACU), typically in the first trimester of preg-
nancy. The questionnaire comprised 148 items covering 
social, medical, and obstetric history, as well as questions 
on pregnancy planning.

Detailed information on the study population including 
women not approached and women who declined par-
ticipation and differences in background characteristics 
between groups is presented by Stern et al. and by Car-
lander et al. [6, 30]. We present background and health 
characteristics found in our final study population in 
Table 1.

Data on pregnancy, labour, and neonatal outcomes 
(up to 27 days from birth) were obtained from the Swed-
ish Medical Birth Register (MBR). We used the Swedish 
unique personal identification number to link informa-
tion from the Swedish Pregnancy Planning Study data-
base to the Swedish MBR. We included data from all 
women who agreed to participate, completed the ques-
tionnaire, and where linkage to the MBR was possible. 
Data for women were excluded when pregnancy inten-
tion could not be established and when information on 
delivery in MBR was missing. All data were de-identified 
before analysis.

Beginning in 1973, the Swedish MBR contains prospec-
tively collected, high-quality data about maternal, preg-
nancy, and delivery characteristics on more than 98% 
of all births in Sweden, as registration is mandatory and 
carried out by health care providers [31]. Standardized 
forms for antenatal, obstetric, and neonatal care are used 
in antenatal and delivery units in Sweden. Complications 
during pregnancy, delivery, and the perinatal period are 
diagnosed according to the International Classification of 
Diseases, 10th edition (ICD-10) by the responsible physi-
cian upon discharge from the hospital and data are for-
warded to the MBR.

Definitions of outcomes and variables
Pregnancy planning was measured using the LMUP 
tool comprising six questions [4]. These questions give 
a numerical score of 0–12, where 0–3 is categorized as 
unplanned, 4–9 as ambivalent intention, and 10–12 as 
planned. If a woman answered less than three of the six 
questions, data from that woman were excluded. If a 
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woman answered three or more questions, imputations 
were used to provide a final score matching the mean 
score of the answered questions, as specified by Barrett et 
al. [4]. Based on the LMUP score, data from the women 
were divided into two subgroups, those with planned 
pregnancy (≥10) and those with an unplanned pregnancy 
(≤9). The women with ambivalent intention to pregnancy 
and unplanned pregnancy in the LMUP scoring were 
thus merged into one group labelled as unplanned preg-
nancy. When dichotomising the scale into unplanned 
or planned pregnancies, the cut-off is recommended 
between nine and ten [16].

The level of education was categorized as low (≤9 
years), medium (10–12 years), or high (> 12 years). Nine 
years is equivalent to compulsory schooling in Sweden. 
This variable was chosen as a proxy for socioeconomic 
status [32].

LBW is defined by the World Health Organization 
(WHO) as < 2500 g, SGA is defined by the WHO as birth 
weight below two standard deviations (SD) of average for 
the gestational age or alternatively beneath the 10th per-
centile of birth weight at gestational age [33, 34]. Simi-
larly, LGA is defined as a birth weight above two SD of 
average for gestational age or alternatively above the 90th 
percentile of birth weight at gestational age. In Sweden, 
two SD of average is the standard way of diagnosing SGA 
and LGA and is the definition used in the present study.

Neonatal outcomes were: SGA, LBW, birth weight 
as a continuous variable, preterm birth (birth before 37 
weeks + 0 days and birth before 34 weeks + 0 days) [25], 
low Apgar score (defined as < 7 at 5 min), LGA, post-term 
birth (birth at 42 weeks + 0 days or later), and the com-
posite variable “severe adverse neonatal outcome” includ-
ing perinatal death (intrauterine or neonatal death within 
27 days after birth) or resuscitation measures at birth 

Table 1 Background and health characteristics of women with unplanned (n = 825) or planned (n = 1885) pregnancy presented in 
numbers and valid percentages

Unplanned Planned Total P
n % n % n %

Maternal age (years)
< 21 45 6 36 2 81 3 < 0.01
21–25 202 25 324 18 526 20 < 0.01
26–35 453 57 1280 70 1733 66 < 0.01
> 35 98 12 188 10 286 11 0.15
Education (years)
< 9 85 10 85 5 170 6 < 0.01
9–12 362 45 674 36 1036 39 < 0.01
> 12 363 45 1091 59 1454 55 < 0.01
BMI (kg/m2)
< 18.5 17 2 27 2 44 2 0.25
18.5–24.9 434 55 1041 58 1475 57 0.19
25–29.9 205 26 460 26 665 26 0.81
≥ 30 115 15 233 13 348 14 0.26
Partner at first visit to ACU† 792 96 1875 99.7 2667 99 < 0.01
Smoking 3 months prior to pregnancy 240 29 306 16 546 20 < 0.01
Smoking at first visit to ACU 69 8 46 2 115 4 < 0.01
High alcohol use 3 months before pregnancy‡ 51 8 51 3 102 5 < 0.01
Any alcohol use during pregnancy 508 62 937 50 1445 54 < 0.01
Nulliparous 386 47 833 44 1219 45 0.22
Number of visits to ACU
0–7 204 25 442 23 646 24 0.49
≥8 621 75 1443 77 2064 76 0.49
Late detection of pregnancy§ 25 3 10 0.5 35 1.3 < 0.01
History of psychiatric illness 103 12 157 8 260 10 < 0.01
History of somatic illness 300 36 664 35 964 36 0.57
Foreign maternal origin 116 14 186 10 302 11 < 0.01
Use of folic acid 1 month before pregnancy 71 9 812 43 883 33 < 0.01
† Living with partner when filling out the questionnaire
‡ High alcohol use was defined as > 5 standard glasses of alcohol/week
§ Late detection of pregnancy defined as gestational week 10 or later

BMI: Body Mass Index; ACU: Antenatal care unit
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(mask ventilation, intubation, heart compression, or cor-
rection of acidosis).

Statistics
Descriptive statistics for continuous data are presented 
as median or mean, and for categorical variables as num-
bers and proportions. Comparative statistics for propor-
tions were calculated using a Chi-square test, or when 
numbers were small, a Fisher exact test. Uni-variable and 
multi-variable logistic regression analyses were used for 
binary outcome variables. In the multi-variable regres-
sion analyses, odds ratios were adjusted in two models 
according to potential confounders for the different out-
comes identified by use of direct acyclic graphs (DAGs) 
(Additional files 1–7).

Model 1. When analysing severe adverse neonatal out-
come, SGA, LBW, preterm birth, and low Apgar results 
were adjusted for maternal age, body mass index (BMI) 
(< 18.5 or ≥30), smoking (still smoking or quit smoking 
during pregnancy), alcohol use in early pregnancy, low 
educational level, and origin other than Swedish.

Model 2. When analysing LGA and post-term birth, 
results were adjusted for maternal age, BMI, low educa-
tional level and origin other than Swedish.

Both adjusted and unadjusted odds ratios (OR) with 
95% confidence interval (95% CI) were calculated. Statis-
tical analyses were performed using IBM SPSS Statistics 
for Windows (version 24). Statistical significance was set 
at P < 0.05.

Supplementary logistic regression analyses were made 
for all neonatal outcomes in relation to pregnancy plan-
ning as a continuous variable, using the whole LMUP 
scale, due to the possible loss of information when 
dichotomising pregnancy planning. These analyses were 
complemented with multivariable analysis, using the 
same logistic regression models, when univariable analy-
sis was found significant (Table 2).

Results
Population
The study population comprised 2953 women. After 
excluding those who did not have data on delivery from 
MBR (identified by lack of a reported gestational week of 
delivery), 2710 women remained. Of these women 68.6% 
(n = 1885) had planned pregnancies, 28.7% (n = 779) 
had an ambivalent intention, and 1.7% (n = 46) had 
unplanned pregnancies (Fig.  1). The combined group 
named unplanned pregnancy, including ambivalent and 
unplanned pregnancies comprised 30.4% (n = 825) of the 
women.

Neonatal outcomes
Compared with planned pregnancy, unplanned preg-
nancy was not associated with an increased risk for the 
composite variable “severe adverse neonatal outcome” 
(Table  3). Women with an unplanned pregnancy were 
more likely to give birth to SGA neonates than those 
with a planned pregnancy (3.6% versus 1.7%; OR 2.2, 95% 
CI 1.3–3.6). The difference remained significant in the 
multi-variable analysis (aOR 2.1, 95% CI 1.2–3.7). Corre-
spondingly, the odds for giving birth to an SGA neonate 
were lower when pregnancy intention was more planned 
as indicated by higher scores on LMUP used as a contin-
uous variable (Table 2).

No significant differences were found between the 
groups concerning preterm birth, LGA, LBW, low Apgar 
score, or birth weight. Mean birth weight was 3,566 g (SD 
576) in the planned group and 3,530  g (SD 590) in the 
unplanned group.

Neonates born to women with unplanned pregnancy 
were more likely to be born post-term (OR 1.4, 95% CI 
1.0–1.9) than to those with planned pregnancy, and the 
difference remained significant in the multi-variable 
analysis (aOR 1.4, 95% CI 1.0–1.9) (Table  3). The odds 
for post-term birth were not significantly altered when 

Table 2 Neonatal outcomes in relation to pregnancy planning as a continuous variable
Total (n = 2710) OR 95% CI aOR† a95% CI
n % Missing (n)

Severe adverse neonatal outcome‡ 70 2.5 0 1.08 0.96–1.22
Small for gestational age 62 2.3 60 0.87 0.79–0.96 0.89 0.79–0.99
Low birth weight < 2500 g 90 3.3 20 0.97 0.88–1.06
Preterm birth < 37 weeks + 0 days 119 4.4 0 1.04 0.95–1.13
Preterm birth < 34 weeks + 0 days 36 1.3 0 0.94 0.82–1.08
Apgar < 7 at 5 min 29 1.1 22 1.02 0.87–1.2
Large for gestational age 99 3.7 60 1.04 0.95–1.15
Post-term birth§ 172 6.3 0 0.96 0.9–1.03
†Model 1 (Severe adverse neonatal outcome, SGA, LBW, preterm birth and low Apgar): Adjusted for maternal age, BMI < 18,5 or ≥ 30, smoking, alcohol use, low 
educational level and origin other than Swedish.

Model 2 (LGA and post-term birth): Adjusted for maternal age, BMI, low educational level and origin other than Swedish.

‡Defined as intrauterine fetal death, neonatal death within 27 days of birth, or one of the following: mask ventilation, intubation, heart compressions, or correction 
of acidosis.

§≥42 weeks + 0 days.
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related to pregnancy planning intention estimated by 
LMUP as a continuous variable (Table 2).

Discussion
The main result of this study was that women with 
unplanned, compared to planned, pregnancies had more 
than double the odds for giving birth to an SGA neo-
nate. The risk remained after considering confounders 
such as smoking. This result was substantiated in supple-
mentary analysis using LMUP as a continuous variable. 
We also found that women with unplanned pregnancies 
were more likely to give birth in gestational week 42 or 
later. We found no other significant associations between 
unplanned pregnancy and neonatal outcomes.

There is a lack of studies based on the same definition 
of pregnancy planning as in our study when analysing 
SGA as an outcome variable for comparison. In three 
studies from the U.S. from 2015, 2022 and 2023 no asso-
ciations between unplanned pregnancy and SGA nor 
preterm birth were seen [3, 22, 23]. Two of these studies, 
by Hobby et al. and Mark et al., used inverse propensity 
weighing to adjust for potential confounders, and they 
conclude that socio-economic disadvantage might be 
more consequential to neonatal outcome than pregnancy 
intention [22, 23]. None of these studies used LMUP to 
measure pregnancy planning and comparison is difficult 
given the differences in methodology and the differences 
between the U.S and Sweden regarding sociodemo-
graphic factors and healthcare systems.

Consistent with previous research, unplanned preg-
nancy was not associated with preterm birth in the pres-
ent study. In a study from Belgium that included 517 

women for whom pregnancy planning was assessed by 
use of the LMUP in the first 5 days postpartum, there 
were no differences in preterm birth or LBW between 
planned and unplanned pregnancies [9]. In a high-
income country, there seems to be no increased risk for 
preterm birth in those with unplanned pregnancies. Con-
versely, in this study, women with unplanned pregnancies 
had higher odds for giving birth post-term, compared 
to women with planned pregnancies. No other studies 
describing this association have been found. A possible 
explanation might be incorrect dating of the pregnancy. 
This is speculative and no confident conclusion can be 
made. However, background characteristics of the group 
of women with unplanned pregnancies are associated 
with discrepancies between dating methods implying a 
possibility of misclassification of gestational age [35].

In the present study, the majority of the women with 
pregnancy detection after 10 weeks or later had an 
unplanned pregnancy. Women with unplanned preg-
nancies were less likely to recognize their pregnancy 
within the first 8 weeks, which might make them less 
likely to receive early prenatal care and follow early preg-
nancy recommendations [36, 37]. In the present study, 
the women with an unplanned pregnancy more often 
reported smoking before and in early pregnancy, high 
pre-pregnancy alcohol intake, and less folic acid use. 
The WHO recommends the first visit to the ACU in the 
first trimester and a minimum of eight visits to prevent 
perinatal mortality and LBW. Late detection could lead 
to less or no antenatal care and might be a factor con-
tributing to an adverse outcome in unplanned pregnan-
cies [38]. However, in the present study, women with an 

Fig. 1 Flowchart of the study population
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unplanned pregnancy made the same number of antena-
tal care visits as women with a planned pregnancy.

There was a low proportion of unplanned pregnan-
cies and adverse neonatal outcomes in the present study, 
compared with global proportions [14], which may reflect 
the generally high quality of health care in Sweden. We 
note that Sweden has the highest number of legal abor-
tions in Europe, and the use of contraception is both 
socially accepted and easily accessible, contributing to 
the low prevalence of continued unplanned pregnancies 
[39]. Sweden also has free maternal health care, and most 
pregnant women receive high-quality care during their 
entire pregnancy. These factors need to be considered 
when comparing our findings to those from studies in 
countries with different health care settings. Unplanned 
pregnancies resulting in birth in Sweden are to a large 
extent pregnancies where women choose to continue the 
pregnancy and enter antenatal care program.

Strengths and limitations
A major strength of the present study was that the inten-
tion for pregnancy was assessed in close connection to 
the first visit to the ACU, usually in the first trimester, 
which reduces the risk of recall bias. To our knowledge, 
this is one of the first studies from a high-income coun-
try to use the validated LMUP tool to study neonatal 
outcomes. Another strength was that pregnant women 
in various counties, ranging from rural to urban, were 
included, generating a sample representative of the Swed-
ish pregnant population. Further, data regarding preg-
nancy and neonatal outcomes were retrieved from a 
high-quality health register with a low frequency of miss-
ing data and high reliability.

This study had power limitations due to the low inci-
dence of adverse outcomes in relation to the number of 
women included. Pregnancy planning, lifestyle behav-
iours, and socio-economic status were self-reported, 
which poses a risk of social desirability bias [40]. When 
LMUP is the studied outcome, it should preferably be 
used as a continuous variable and analysed using linear 
regression [16]. In the present study, pregnancy plan-
ning was the exposure variable and was dichotomised 
into well-defined groups as this was considered to be of 
greater clinical value. However, as dichotomising will 
imply loss of statistical power, the analyses were also 
repeated with LMUP as a continuous variable in the same 
logistic regression models. A possible limitation could 
be an incorrect estimation of gestational age, and a late 
detected pregnancy with postponed pregnancy dating by 
ultrasound could lead to either over- or under-estimation 
of the actual gestational age [35]. An incorrect gestational 
dating might affect results when studying both preterm 
birth, SGA, and post-term birth [41], but the likelihood 
is reduced in the present study as there were relatively Ta

bl
e 

3 
N

eo
na

ta
l o

ut
co

m
es

 in
 p

la
nn

ed
 a

nd
 u

np
la

nn
ed

 p
re

gn
an

ci
es

 p
re

se
nt

ed
 a

s n
um

be
rs

 a
nd

 p
er

ce
nt

ag
es

To
ta

l (
n 

= 
27

10
)

U
np

la
nn

ed
 (n

 =
 8

25
)

Pl
an

ne
d 

(n
 =

 1
88

5)
O

R
95

%
 C

I
aO

R†
a9

5%
 C

I
n

%
M

is
si

ng
 (n

)
n

%
M

is
si

ng
 (n

)
n

%
M

is
si

ng
 (n

)
Se

ve
re

 a
dv

er
se

 n
eo

na
ta

l o
ut

co
m

e‡ (n
 =

 2
71

0)
70

2.
5

0
18

2.
2

0
52

2.
8

0
0.

8
0.

5–
1.

4
0.

7
0.

4–
1.

3
Sm

al
l f

or
 g

es
ta

tio
na

l a
ge

 (n
 =

 2
65

0)
62

2.
3

60
30

3.
6

14
32

1.
7

46
2.

2
1.

3–
3.

6
2.

1
1.

2–
3.

7
Lo

w
 b

ir
th

 w
ei

gh
t <

 2
50

0 
g 

(n
 =

 2
69

0)
90

3.
3

20
30

3.
7

7
60

3.
2

13
1.

2
0.

7–
1.

8
1.

0
0.

6–
1.

8
Pr

et
er

m
 b

ir
th

 <
 3

7 
w

ee
ks

 +
 0

 d
ay

s 
(n

 =
 2

71
0)

11
9

4.
4

0
33

4
0

86
4.

6
0

0.
9

0.
6–

1.
3

0.
7

0.
5–

1.
2

Pr
et

er
m

 b
ir

th
 <

 3
4 

w
ee

ks
 +

 0
 d

ay
s 

(n
 =

 2
71

0)
36

1.
3

0
12

1.
5

0
24

1.
3

0
1.

1
0.

6–
2.

3
1.

0
0.

5–
2.

6
A

pg
ar

 <
 7

 a
t 5

 m
in

 (n
 =

 2
68

8)
29

1.
1

22
10

1.
2

4
19

1.
0

18
0.

8
0.

4–
1.

8
0.

8
0.

3–
1.

8
La

rg
e 

fo
r g

es
ta

tio
na

l a
ge

 (n
 =

 2
65

0)
99

3.
7

60
27

3.
3

14
72

3.
9

46
0.

8
0.

5–
1.

3
0.

9
0.

6–
1.

5
Po

st
-t

er
m

 b
ir

th
§ (n

 =
 2

71
0)

17
2

6.
3

0
64

7.
8

0
10

8
5.

7
0

1.
4

1.
0–

1.
9

1.
4

1.
0–

1.
9

†M
od

el
 1

 (S
ev

er
e 

ad
ve

rs
e 

ne
on

at
al

 o
ut

co
m

e,
 S

G
A

, L
BW

, p
re

te
rm

 b
ir

th
 a

nd
 lo

w
 A

pg
ar

): 
A

dj
us

te
d 

fo
r m

at
er

na
l a

ge
, B

M
I <

 1
8,

5 
or

 ≥
 3

0,
 s

m
ok

in
g,

 a
lc

oh
ol

 u
se

, l
ow

 e
du

ca
tio

na
l l

ev
el

 a
nd

 o
rig

in
 o

th
er

 th
an

 S
w

ed
is

h.

M
od

el
 2

 (L
G

A
 a

nd
 p

os
t-

te
rm

 b
ir

th
): 

A
dj

us
te

d 
fo

r m
at

er
na

l a
ge

, B
M

I, 
lo

w
 e

du
ca

tio
na

l l
ev

el
 a

nd
 o

rig
in

 o
th

er
 th

an
 S

w
ed

is
h.

‡D
efi

ne
d 

as
 in

tr
au

te
rin

e 
fe

ta
l d

ea
th

, n
eo

na
ta

l d
ea

th
 w

ith
in

 2
7 

da
ys

 o
f b

ir
th

, o
r o

ne
 o

f t
he

 fo
llo

w
in

g:
 m

as
k 

ve
nt

ila
tio

n,
 in

tu
ba

tio
n,

 h
ea

rt
 c

om
pr

es
si

on
s,

 o
r c

or
re

ct
io

n 
of

 a
ci

do
si

s.

§≥
42

 w
ee

ks
 +

 0
 d

ay
s.



Page 7 of 8Reuterwall et al. BMC Pregnancy and Childbirth          (2024) 24:205 

few pregnancies detected late. Another limitation is the 
lack of data on women whose pregnancy was terminated, 
intentionally or unintentionally, after enrolment to the 
ACU. Also, the generalizability of this study is limited to 
countries with similar general healthcare and abortion 
services.

Conclusions
In a Swedish setting, an unplanned pregnancy carried 
to birth may increase the odds for giving birth to a small 
for gestational age neonate. This study was not designed 
to examine neither causal pathways nor to assess how 
to decrease the risk of adverse outcome in unplanned 
pregnancies. The lack of other associations between 
unplanned pregnancy and preterm birth or other 
adverse neonatal outcomes suggests that women with an 
unplanned pregnancy in Sweden receive adequate ante-
natal care.

Abbreviations
LMUP  London Measure of Unplanned Pregnancy
LBW  Low birth weight
SGA  Small for gestational age
LGA  Large for gestational age
ACU  Antenatal care unit
WHO  World Health Organization
SD  Standard deviations
MBR  Medical Birth Register
DAG  Direct acyclic graphs

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12884-024-06401-6.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Supplementary Material 5

Supplementary Material 6

Supplementary Material 7

Acknowledgements
No acknowledgements.

Author contributions
All authors contributed to the study design. Data curation was performed 
by JNH and MJ. IR wrote the manuscript and prepared figures and tables. All 
other authors critically revised the drafts for the manuscript and approved the 
final version of the manuscript. MK and JNH supervised the research planning 
and execution.

Funding
Funding acquisition was made by MJ from The Uppsala-Örebro Research 
Council. Specific grant numbers: RFR-737561.

Data availability
The data that support the findings of this study are available upon reasonable 
request from the corresponding author. The data are not publicly available 
due to privacy and ethical restrictions.

Declarations

Ethics approval and consent to participate
The present study protocol was approved by The Regional Ethical Review 
Board at Uppsala University, Sweden, (No. 2010/085), date of approval 2010-
06-04, with amendment (No. 2017/085/5) on 2017-07-20. All methods in the 
study were carried out in accordance with relevant guidelines and regulations 
(Declaration of Helsinki). Participating women were in mean 29.5 years (SD 
+/- 5). No participant was younger than 16 years of age and all women below 
18 years of age were considered emancipated minors. All participants were 
provided with verbal and written information and written informed consent 
was obtained from all.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 21 March 2023 / Accepted: 8 March 2024

References
1. Wellings K, Jones KG, Mercer CH, Tanton C, Clifton S, Datta J, et al. The preva-

lence of unplanned pregnancy and associated factors in Britain: findings 
from the third National Survey of sexual attitudes and lifestyles (Natsal-3). 
Lancet. 2013;382(9907):1807–16.

2. Sedgh G, Singh S, Hussain R. Intended and unintended pregnancies world-
wide in 2012 and recent trends. Stud Fam Plann. 2014;45(3):301–14.

3. Gariepy AM, Lundsberg LS, Stolar M, Stanwood NL, Yonkers KA. Are preg-
nancy planning and timing associated with preterm or small for gestational 
age births? Fertil Steril. 2015;104(6):1484–92.

4. Barrett G, Smith SC, Wellings K. Conceptualisation, development, and evalua-
tion of a measure of unplanned pregnancy. J Epidemiol Community Health. 
2004;58(5):426–33.

5. Lukasse M, Laanpere M, Karro H, Kristjansdottir H, Schroll AM, Van Parys AS, 
et al. Pregnancy intendedness and the association with physical, sexual and 
emotional abuse - a European multi-country cross-sectional study. BMC 
Pregnancy Childbirth. 2015;15:120.

6. Stern J, Salih Joelsson L, Tyden T, Berglund A, Ekstrand M, Hegaard H, et 
al. Is pregnancy planning associated with background characteristics and 
pregnancy-planning behavior? Acta Obstet Gynecol Scand. 2016;95(2):182–9.

7. Postlethwaite D, Armstrong MA, Hung YY, Shaber R. Pregnancy outcomes 
by pregnancy intention in a managed care setting. Matern Child Health J. 
2010;14(2):227–34.

8. Finer LB, Zolna MR. Shifts in intended and unintended pregnancies in the 
United States, 2001–2008. Am J Public Health. 2014;104(Suppl 1):S43–8.

9. Goossens J, Van Den Branden Y, Van der Sluys L, Delbaere I, Van Hecke A, 
Verhaeghe S, et al. The prevalence of unplanned pregnancy ending in birth, 
associated factors, and health outcomes. Hum Reprod. 2016;31(12):2821–33.

10. Oulman E, Kim TH, Yunis K, Tamim H. Prevalence and predictors of unin-
tended pregnancy among women: an analysis of the Canadian maternity 
experiences Survey. BMC Pregnancy Childbirth. 2015;15:260.

11. Gadow EC, Paz JE, Lopez-Camelo JS, Dutra MG, Queenan JT, Simpson JL, et al. 
Unintended pregnancies in women delivering at 18 south American hospi-
tals. NFP-ECLAMC Group. Latin American Collaborative Study of Congenital 
Malformations. Hum Reprod. 1998;13(7):1991–5.

12. D’Angelo DV, Gilbert BC, Rochat RW, Santelli JS, Herold JM. Differences 
between mistimed and unwanted pregnancies among women who have 
live births. Perspect Sex Reprod Health. 2004;36(5):192–7.

13. Gipson JD, Koenig MA, Hindin MJ. The effects of unintended pregnancy on 
infant, child, and parental health: a review of the literature. Stud Fam Plann. 
2008;39(1):18–38.

https://doi.org/10.1186/s12884-024-06401-6
https://doi.org/10.1186/s12884-024-06401-6


Page 8 of 8Reuterwall et al. BMC Pregnancy and Childbirth          (2024) 24:205 

14. Hall JA, Benton L, Copas A, Stephenson J. Pregnancy intention and preg-
nancy outcome: systematic review and Meta-analysis. Matern Child Health J. 
2017;21(3):670–704.

15. Hall JA, Barrett G, Copas A, Phiri T, Malata A, Stephenson J. Reassess-
ing pregnancy intention and its relation to maternal, perinatal and 
neonatal outcomes in a low-income setting: a cohort study. PLoS ONE. 
2018;13(10):e0205487.

16. Hall JA, Barrett G, Copas A, Stephenson J. London measure of unplanned 
pregnancy: guidance for its use as an outcome measure. Patient Relat Out-
come Meas. 2017;8:43–56.

17. Mohllajee AP, Curtis KM, Morrow B, Marchbanks PA. Pregnancy intention 
and its relationship to birth and maternal outcomes. Obstet Gynecol. 
2007;109(3):678–86.

18. Shah PS, Balkhair T, Ohlsson A, Beyene J, Scott F, Frick C. Intention to become 
pregnant and low birth weight and preterm birth: a systematic review. 
Matern Child Health J. 2011;15(2):205–16.

19. Flower A, Shawe J, Stephenson J, Doyle P. Pregnancy planning, smoking 
behaviour during pregnancy, and neonatal outcome: UK Millennium Cohort 
Study. BMC Pregnancy Childbirth. 2013;13:238.

20. Nelson HD, Darney BG, Ahrens K, Burgess A, Jungbauer RM, Cantor A, et al. 
Associations of unintended pregnancy with maternal and Infant Health out-
comes: a systematic review and Meta-analysis. JAMA. 2022;328(17):1714–29.

21. McCrory C, McNally S. The effect of pregnancy intention on maternal prenatal 
behaviours and parent and child health: results of an Irish cohort study. 
Paediatr Perinat Epidemiol. 2013;27(2):208–15.

22. Mark NDE, Cowan SK. Do pregnancy intentions Matter? A Research note 
revisiting relationships among pregnancy, birth, and maternal outcomes. 
Demography. 2022;59(1):37–49.

23. Hobby E, Mark NDE, Gemmill A, Cowan SK. Pregnancy intentions’ relationship 
with infant, pregnancy, maternal, and early childhood outcomes: evidence 
from births in Alaska, Missouri, and Oklahoma. Perspect Sex Reprod Health. 
2023;55(1):62–76.

24. Katz J, Lee AC, Kozuki N, Lawn JE, Cousens S, Blencowe H, et al. Mortality risk 
in preterm and small-for-gestational-age infants in low-income and middle-
income countries: a pooled country analysis. Lancet. 2013;382(9890):417–25.

25. WHO. 2018.
26. Chauhan SP, Rice MM, Grobman WA, Bailit J, Reddy UM, Wapner RJ, et al. 

Neonatal morbidity of small- and large-for-gestational-age neonates born at 
term in uncomplicated pregnancies. Obstet Gynecol. 2017;130(3):511–9.

27. Ochiai M, Nakayama H, Sato K, Iida K, Hikino S, Ohga S, et al. Head circumfer-
ence and long-term outcome in small-for-gestational age infants. J Perinat 
Med. 2008;36(4):341–7.

28. Savchev S, Sanz-Cortes M, Cruz-Martinez R, Arranz A, Botet F, Gratacos E, 
et al. Neurodevelopmental outcome of full-term small-for-gestational-
age infants with normal placental function. Ultrasound Obstet Gynecol. 
2013;42(2):201–6.

29. Lindqvist PG, Molin J. Does antenatal identification of small-for-gestational 
age fetuses significantly improve their outcome? Ultrasound in obstetrics & 
gynecology. Official J Int Soc Ultrasound Obstet Gynecol. 2005;25(3):258–64.

30. Carlander A, Hultstrand JN, Reuterwall I, Jonsson M, Tydén T, Kullinger M. 
Unplanned pregnancy and the association with maternal health and preg-
nancy outcomes: a Swedish cohort study. PLoS ONE. 2023;18(5):e0286052.

31. Cnattingius S, Ericson A, Gunnarskog J, Källén B. A quality study of a medical 
birth registry. Scand J Soc Med. 1990;18(2):143–8.

32. Kunst AE, Geurts JJ, van den Berg J. International variation in socioeco-
nomic inequalities in self reported health. J Epidemiol Commun Health. 
1995;49(2):117–23.

33. de Onis M, Habicht JP. Anthropometric reference data for international use: 
recommendations from a World Health Organization Expert Committee. Am 
J Clin Nutr. 1996;64(4):650–8.

34. Niklasson A, Ericson A, Fryer JG, Karlberg J, Lawrence C, Karlberg P. An update 
of the Swedish reference standards for weight, length and head circumfer-
ence at birth for given gestational age (1977–1981). Acta Paediatr Scand. 
1991;80(8–9):756–62.

35. Kullinger M, Wesström J, Kieler H, Skalkidou A. Maternal and fetal char-
acteristics affect discrepancies between pregnancy-dating methods: a 
population-based cross-sectional register study. Acta Obstet Gynecol Scand. 
2017;96(1):86–95.

36. Kost K, Lindberg L. Pregnancy intentions, maternal behaviors, and infant 
health: investigating relationships with new measures and propensity score 
analysis. Demography. 2015;52(1):83–111.

37. Lindberg L, Maddow-Zimet I, Kost K, Lincoln A. Pregnancy intentions and 
maternal and child health: an analysis of longitudinal data in Oklahoma. 
Matern Child Health J. 2015;19(5):1087–96.

38. WHO. WHO recommendations on antenatal care for a positive pregnancy 
experience2016. 152 p.

39. Moreau C, Shankar M, Glasier A, Cameron S, Gemzell-Danielsson K. Abortion 
regulation in Europe in the era of COVID-19: a spectrum of policy responses. 
BMJ Sex Reprod Health. 2020.

40. Stuart GS, Grimes DA. Social desirability bias in family planning studies: a 
neglected problem. Contraception. 2009;80(2):108–12.

41. Skalkidou A, Kullinger M, Georgakis MK, Kieler H, Kesmodel US. Systematic 
misclassification of gestational age by ultrasound biometry: implications 
for clinical practice and research methodology in the nordic countries. Acta 
Obstet Gynecol Scand. 2018;97(4):440–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Pregnancy planning and neonatal outcome - a retrospective cohort study
	Abstract
	Introduction
	Aim
	Method
	Population and data collection
	Definitions of outcomes and variables

	Statistics
	Results
	Population
	Neonatal outcomes

	Discussion
	Strengths and limitations

	Conclusions
	References


