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Abstract

There is a limited number of studies examining the influence of birth complications on the length of the subsequent inter-
pregnancy interval (IPT). This study aimed to study the association between different pregnancy complications at first
pregnancy and subsequent IPI. All women with their first and second pregnancies were gathered from the National Medical
Birth Register for years 2004-2018. A logistic regression model was used to assess the association between the pregnancy
complication (gestational hypertension, gestational diabetes (GDM), preterm birth, perinatal mortality, shoulder dystocia)
in the first pregnancy and subsequent length of the IPI. IPIs with a length in the lower quartal were considered short IPIs,
and length in the upper quartal as long IPIs. Adjusted odds ratios (aOR) with 95% CIs were compared between the groups.
A total of 52,709 women with short IPI, 105,604 women with normal IPI, and 52,889 women with long IPI were included.
Women with gestational hypertension had higher odds for long IPI (aOR 1.12, CI 1.06-1.19), GDM had higher odds for
short IPI (aOR 1.09, CI 1.09-1.13), preterm delivery had higher odds for short and long IPI (aOR 1.12, CI 1.07-1.17 for
both), and perinatal mortality had higher odds for short IPI (aOR 8.05, CI 6.97-9.32) and lower odds for long IPI (aOR 1.13,
CI10.93-1.38). Women with gestational hypertension and preterm birth had higher odds for long IPI, and women with diag-
nosed GDM and perinatal mortality had higher odds for short IPI. We found no evidence of a difference in the length of the
IPI for women with shoulder dystocia. More research on the reasons behind the subsequent long and short IPI is warranted.
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Introduction

The effects of different interpregnancy intervals (IPI), usu-
ally stratified to long and short IPIs on subsequent pregnancy
outcomes, have been raided as a possible factor affecting
pregnancy outcomes during the last decades. Short IPIs,
often occurring after adverse pregnancy outcomes, such as
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stillbirths have been studied [1, 2]. Both short and long IPIs
are known to be associated with pregnancy complications,
such as gestational diabetes mellitus (GDM), gestational
hypertension, preterm birth, or perinatal mortality [3, 4].
Multiple studies have assessed the influence of IPI on sub-
sequent pregnancies and its complications. In a recent meta-
analysis by Wang et al., [3] short IPI was associated with
increased risk for preterm birth, low birth weight, and off-
spring death [4—6]. Moreover, long IPI is known to increase
the risk of recurrent pre-eclampsia [4].

Most studies have examined the impact of the length of
IPI on the health of both the child and the mother. An inter-
esting study from Australia in 2023 was the first to study
this topic with a new perspective [7]. This study investi-
gated the effects of different pregnancy outcomes in the first
pregnancy to the subsequent length of the IPI using a large
dataset of over 250,000 women [7]. This study found that
women with preeclampsia and gestational hypertension in
the first pregnancy had slightly longer subsequent IPIs than

SN Comprehensive Clinical Medicine
A SPRINGER NATURE journal


http://orcid.org/0000-0002-1294-6173
http://crossmark.crossref.org/dialog/?doi=10.1007/s42399-023-01625-7&domain=pdf

281 Page2of6

SN Comprehensive Clinical Medicine (2023) 5:281

mothers whose pregnancies were not complicated by these
conditions. Otherwise, the knowledge of what influences the
length of IPI is very limited [7].

The hypothesis has been that pregnancy complications
like gestational diabetes and pre-eclampsia may prolong the
subsequent IPI due to the need for health recovery, lifestyle
changes, emotional factors, healthcare provider recommen-
dations, and potential fertility considerations, impacting
the timing of the next conception. Managing and stabilizing
health conditions before attempting another pregnancy is
often recommended. The body may need time to recover
from the physiological stress it experienced during the first
pregnancy. Waiting between pregnancies can help reduce
the chances of recurrence and improve overall maternal and
fetal outcomes in subsequent pregnancies. This study aimed
to study the association between different pregnancy compli-
cations at first pregnancy and the length of subsequent IPI.

Materials and Methods

In this retrospective nationwide register-based cohort study,
data from the National Medical Birth Register (MBR), main-
tained by the Finnish Institute for Health and Welfare, were
used to evaluate the association between different pregnancy
complications and the subsequent length of the IPI. The
MBR has high quality and coverage, the current coverage
being nearly 100% [8, 9]. The study period was from 1 Janu-
ary 2004 to 31 December 2018. The MBR contains data on
pregnancies, delivery statistics, and the perinatal outcomes
of all births with a birthweight > 500 g or a gestational age
> 22 + 0 weeks.

During 2004-2018, a total of 843,466 pregnancies were
registered in Finland. We selected all women with first and
second pregnancies during our study period from the MBR.
Third or later pregnancies of the women included in this
study were removed from the data (n = 420,951). Also,
women with multiple pregnancies in the first pregnancy (n =
1112) were excluded from the data, as this influences heavily
the IPI. Therefore, the remaining study sample consisted of
211,202 women with first and second pregnancies. The IPIs
from the day of giving birth in the first pregnancy and the
beginning of the second pregnancy for these women were
calculated, and the association between pregnancy complica-
tions (gestational hypertension, GDM, preterm birth, peri-
natal mortality, shoulder dystocia) in the first pregnancy and
the length of the subsequent IPI was evaluated. In Finland,
GDM is diagnosed in the second trimester witha2h 75 g
oral glucose tolerance test. Preterm birth includes neonates
born with gestational age less than 37 + 0 weeks. Perinatal
mortality includes neonates who die before the mother gives
birth or during the first 7 days after giving birth. The begin-
ning date of the pregnancy was calculated using the date of
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giving birth and the length of the pregnancy registered in
the MBR. The forming of the study sample is shown as a
flowchart in Figure 1.

Statistics

The continuous variables were interpreted as means with
standard deviations (sd) or as medians with interquartile
ranges (IQR) based on the distribution of the data. The
categorical variables are presented as absolute numbers
and percentages. A logistic regression model was used to
assess the association between the pregnancy complication
(gestational hypertension, GDM, preterm birth, perinatal
mortality, shoulder dystocia) in the first pregnancy and the
subsequent length of the IPI between the first and the sec-
ond pregnancy. Women were divided into short, normal, and
long IPIs based on the distribution of the IPI in the study
population. Women with IPI length of the IPI in the lower
quartal (< 25%) were considered women with short IPIs,
women with IPI length in the upper quartal (< 75%) were
considered women with long IPIs, and women with IPIs
between these as women with normal IPI, which was used
as a reference outcome in the logistic regression analyses.
The odds for short IPI and the odds for long IPI compared
to normal IPI were analyzed separately after each pregnancy
complication. Adjusted odds ratios (aOR) with 95% ClIs
were compared between the groups. The model was adjusted
for other background factors, that might have effects on the
length of the IPI, such as maternal age, maternal smoking
status, and maternal BMI. Also, as cesarean section (CS)
is not a causal confounding factor but might have an effect
on the length of the IPI [10], we performed an additional
analysis with only women with vaginal delivery included.
The results of this study are reported according to STROBE

The Medical Birth
Register (MBR)
481 497 women

843 466 pregnancies

Third or later pregnancies, or only one
pregnancy registered n = 420 951
Multiple pregnancies n = 1112

Study sample
211 202 women
with first and second
pregnancy

Interpregnancy interval (IP1)

v o . ]

Long IPI
(IP1>2.61 years)
52889 women

Short IPI
(IPI < 1.07 years)
52 709 women

Normal IPI
(1.07 < IPI < 2.61 years)
105 604 women

Fig. 1 Flowchart of the study population during the years 20042018
in Finland. Women were divided into short, normal, and long inter-
pregnancy intervals (IPI) based on the distribution of the IPI variable
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guidelines [11]. Statistical analysis was performed using R
version 4.0.3.

Ethics

All methods were carried out by Finnish regulations. The
Ethical Committee of Tampere University Hospital waived
the ethical committee evaluation of all retrospective studies
utilizing routinely collected healthcare data, and this deci-
sion is based on the law of medical research 488/1999 and
the law of patient rights 785/1992. By the Finnish regu-
lations (The law of secondary use of routinely collected
healthcare data 552/2019), no informed written consent
was required because of the retrospective register-based
study design, and the patients were not contacted. Permis-
sion for the use of this data was granted by Findata after
the evaluation of the study protocol (Permission number:
THL/1756/14.02.00/2020).

Results

A total of 211,202 women with first and second pregnancies
during our study periods were included in this study. The
mean age of women included during the first pregnancy was
27.0 years (sd 4.7). The median IPI among these women
was 1.66 years (IQR 1.53). The lower quartile of the IPI
was < 1.07 years and the upper quartile was > 2.61 years.
Therefore, IPIs under 1.07 years were considered short IPIs,
and IPIs longer than 2.61 years were considered long IPIs.
During the first pregnancy, a total of 1.8% of women had
gestational hypertension, 9.3% had diagnosed GDM, 4.9%
had a preterm birth, 0.5% of the neonates died before giving
birth or during the first week, and 0.2% of the neonates had
shoulder dystocia (Table 1).

(1.07-2.61 years)A total of 52,709 women with short
IPI, 105,604 women with normal IPI, and 52,889 women
with long IPI were found in the MBR. Women with normal
IPI had the lowest proportion of smokers during the first
pregnancy (13.1%) when compared to women with short IPI
(17.2%) and long IPI (21.1%). During the first pregnancy,
women with all IPI lengths had a similar proportion of ges-
tational hypertension (3.0-3.2%) and shoulder dystocia
(0.2-0.3%). Women with short IPI had the highest propor-
tion of GDM (10.0%, C19.7-10.3%), and women with long
IPI had the lowest proportion of GDM (8.7%). Women with
normal IPI had the lowest proportion of preterm births (4.5).
Short IPI occurred more commonly after neonatal mortality
in the first pregnancy (1.4%) (Table 2).

Women with gestational hypertension had higher odds
for long IPI (aOR 1.12, CI 1.06-1.19), women with diag-
nosed GDM had higher odds for short IPI (aOR 1.09, CI
1.09-1.13), and women with preterm delivery had higher

Table 1 Background information of the patients included in this
study at the time of the first pregnancy. The results are presented as
absolute numbers and proportions with 95% confidence intervals
(CIs). BMI, body mass index; GDM, gestational diabetes

Total number of women 211,202
n %

Maternal age (mean; sd) 27.0 4.7)
Interpregnancy interval (years) (median; IQR)  1.66 (1.53)
Lower quartile (years) 1.07
Upper quartile (years) 2.61
BMI (mean; sd) (kg/mz) 23.8 (4.4)
BMI unknown 10,350 4.9
Maternal smoking

Smoker* 34,070 16.1

Unknown 3834 1.8

Mode of delivery (first pregnancy)

Vaginal delivery 173,690 82.2
Cesarean section 37,512 17.8
Pregnancy complication
Gestational hypertension 6482 1.8
Diagnosed GDM 19,732 9.3
Preterm birth 10,407 4.9
Perinatal mortality** 1029 0.5
Shoulder dystocia 508 0.2

*Smoker only during the first trimester or smoker also during later
trimesters

**Perinatal mortality includes neonates who died before the mother
gave birth or during the first 7 days after giving birth

odds for short (aOR 1.12, CI 1.07-1.17) and long IPI
(aOR 1.12, CI 1.07-1.17). In addition, women with peri-
natal mortality had notably higher odds for short IPI (aOR
8.05, CI 6.97-9.32) and lower odds for long IPI (aOR 0.30,
CI 0.24-0.37). When only women with vaginal delivery
were included, similar results as with all pregnancies were
observed. However, women with vaginal delivery and ges-
tational hypertension had no longer higher odds for long IPI
(aOR 1.10, CI 0.92-1.25) (Table 3).

Discussion

The main findings of this study were that women with ges-
tational hypertension and preterm birth had higher odds
for long IPI, and women with diagnosed GDM and peri-
natal mortality had higher odds for short IPI. We found no
evidence of a difference in long or short IPI after shoulder
dystocia.

A recent study published in 2023, to the best of our
knowledge the first study assessing the effects of preg-
nancy complications on the subsequent IPI, found out that
women with pre-eclampsia and gestational hypertension
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Table 2 Background
information of the patients
with short, normal, and long

Total number of women

Short IPI

(< 1.07 years)

Normal IPI

(1.07-2.61 years)

Long IPI
(> 2.61 years)

) . 52,709 105,604 52,889
interpregnancy interval (IPI).
The results are presented n % n % n %
as absolute numbers and
proportions with 95% Maternal age (mean; sd) 26.6 (4.8) 27.6 (4.5) 26.3 (4.7)
confidence intervals (Cls). BMI (mean; sd) (kg/m?) 23.9 (4.6) 24.0 (5.3) 24.0 (5.1)
BMI, body mass index; GDM, BMI unknown 2433 46 5167 49 2554 48
gestational diabetes .
Maternal smoking
Smoker* 9072 17.2 13,844 13.1 11,154 21.1
Unknown 1048 2.0 1813 1.7 973 1.8
Mode of delivery (first pregnancy)
Vaginal delivery 44,696 84.8 86,507 81.9 42,487 80.3
Cesarean section 8013 15.2 19,097 18.1 10,402 19.7
Birth outcome
Gestational hypertension 1612 3.1 3148 3.0 1722 32
Diagnosed GDM 5270 10.0 9838 9.3 4624 8.7
Preterm birth 2813 53 4801 4.5 2793 53
Perinatal mortality™** 738 1.4 196 0.2 95 0.2
Shoulder dystocia 147 0.3 240 0.2 121 0.2

*Smoker only during the first trimester or smoker also during later trimesters

**Perinatal mortality includes neonates who died before the mother gave birth or during the first 7 days

after giving birth

Table 3 Adjusted odds ratios (aOR) with 95% confidence intervals
(Cis) for the short and long interpregnancy interval (IPI) between the
first and second pregnancy after different birth outcomes during the
first pregnancy. The analysis was performed separately for all women
and for women with vaginal delivery in the first pregnancy.

Birth outcome All patients

aOR* (CI)

Vaginal delivery
aOR* (CI)

Gestational hyperten- Short IPI 0.99 (0.93-1.05)

sion Long IPI 1.12 (1.06-1.19) 1.10(0.92-1.25)
Short IPI 1.09 (1.05-1.13) 1.10 (1.06-1.14)
Long IPI 0.97 (0.93-1.01) 0.97 (0.93-1.01)
Short IPI 1.12 (1.07-1.17) 1.20 (1.13-1.27)
Long IPI 1.12(1.07-1.17) 1.06 (1.01-1.12)
Short IPI 8.05 (6.97-9.32) 8.61 (7.29-10.2)
Long IPI 0.30 (0.24-0.37) 0.30 (0.26-0.38)
Short IPI 1.13 (0.93-1.38) 1.11 (0.91-1.35)
Long IPI  0.95 (0.77-1.18) 0.98 (0.79-1.25)

1.06 (0.99-1.14)

Gestational diabetes

Preterm birth

Perinatal mortality**

Shoulder dystocia

*The model was adjusted by background factors of the mother
(maternal age, maternal body mass index, and maternal smoking sta-
tus)

**Perinatal mortality includes neonates who died before the mother
gave birth or during the first 7 days after giving birth

had slightly longer subsequent IPIs than mothers whose
pregnancies were not complicated by these conditions [7].
In addition, this study found no evidence of a difference in
IPIs following a diagnosed GDM [7]. However, the lack
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of confounding in this study might possibly have affected
the results, as their data did not include background vari-
ables, such as pre-pregnancy BMI, or the smoking status
of the mother, which are included in our analysis. Also,
including only vaginal deliveries in this study showed no
higher odds for long IPI among women with gestational
hypertension, meaning that CS as a mode of delivery is
most likely a major factor in increasing the length of the
IPI among women with gestational hypertension. Based on
our results, women with gestational hypertension had also
higher odds for long-term IPI, which is in line with the
results of this previous study. Interestingly, also preterm
birth was associated with longer subsequent IPI. One pos-
sible explanation for this could be that they may prioritize
allowing more time between pregnancies to reduce the
risk of another preterm birth, as previous preterm birth is
known to be a major risk factor for another preterm birth
[12]. Also, neonates born very preterm (gestational age <
32 weeks) have truly long hospitalization and more chal-
lenging childhood. According to previous literature, medi-
cation use, hospital readmission, and clinic visits occurred
frequently in these children during the first 3 years and
were commonly due to respiratory conditions [13]. This
might also be one factor contributing to a longer IPI. In
addition, pregnancy complications are known to increase
the incidence of fear of childbirth, which is known to
decrease the subsequent birth rate in Finland, which might
be a contributing factor to longer IPI [14, 15].
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The odds for short IPI were markedly higher and the odds
for long IPI were markedly lower among women with neona-
tal mortality in the first pregnancy in our study. Women who
experience neonatal mortality in their first pregnancy may
opt for shorter IPIs due to emotional resilience or because
they have a heightened sense of urgency to try again. Bio-
logical factors, societal expectations, and the need for emo-
tional healing might also influence this decision. In addi-
tion, women with GDM and preterm delivery had higher
odds for short IPI in our study. However, the exact reason
for this remains unknown, but the increased risk for com-
plications and neonatal mortality among these women [16]
might have had effects on the increased odds for short IPI.
Previous studies have revealed that a mother’s age, socioeco-
nomic status, race/ethnicity, and marital status are among
the factors either delaying or shortening IP [17-19]. Despite
these, the literature behind the effects of non-background
factors, such as pregnancy complications, is truly lacking,
and therefore, this topic requires further research. Also, the
exact reason behind these variations of IPIs after different
outcomes is only speculative and cannot be identified in our
data. Therefore, future studies utilizing, e.g., more specific
questionnaires could be used to study the etiology of this
topic.

The strength of our study is that the register data used
in our study are routinely collected nationally in structured
forms with consistent instructions, which ensures good cov-
erage (over 99%) and reduces possible reporting and selec-
tion biases. Our data consisted of a total of 481 497 women
with 843,466 pregnancies, which allows us to analyze a large
sample size. Also, the study period was nearly 15 years,
which is much longer than that of most previous studies.
In addition, the latest study concluded that their study was
not able to take some of the confounding variables, such as
smoking and pre-pregnancy BMI, into account,[7] which are
included in our study. The main limitation of our study is the
missing clinical information on patients, meaning that the
majority of comorbidities for the women remain unknown.
Also, women with CS most likely have an incidence of
GDM (fetal macrosomia is more common) or pre-eclampsia,
meaning that excluding women with CS may cause impreci-
sions in terms of these complications.

Conclusion

Women with gestational hypertension and preterm birth had
higher odds for long IPI, and women with diagnosed GDM
and perinatal mortality had higher odds for short IPI. We
found no evidence of a difference in the length of the IPI
for women with shoulder dystocia. These results are in line
with the results of the previous study, but due to limitations
of this study, such as retrospective study design and missing

clinical information on patients, more research on this topic
is required using more specific datasets; e.g., questionnaires
on women with adverse pregnancy outcomes are required.

Abbreviations CS: Cesarean section; GDM: Gestational diabetes;
IPI: Interpregnancy interval; MBR: The National Medical Birth
Register
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