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Abstract

Objectives: As welfare societies, Scandinavian countries share characteristics of equality related

to healthcare access, gender, and social services. However, cultural and lifestyle variations create

country-specific health differences. This meta-analysis assessed the prevalence of preterm birth

(PTB) and its categories in Scandinavian countries.

Methods: A systematic search in key databases of literature published between 1990 and 2021

identified studies of the prevalence of PTB and its categories. Following the use of the Freeman–

Tukey double arcsine transformation, a meta-analysis of weighted data was performed using the

random-effects model and meta-prop method.

Results: We identified 109 observational studies that involved 86,420,188 live births. The overall

pooled prevalence (PP) of PTB was 5.3% (PP¼ 5.3%, 95% confidence interval [CI] 5.1%, 5.5%).

The highest prevalence was in Norway (PP¼ 6.2%, 95% CI 5.3%, 7.0%), followed by Sweden
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(PP¼ 5.3%, 95% CI 5.1%, 5.4%), Denmark (PP¼ 5.2%, 95% CI 4.9%, 5.3%), and Iceland

(PP¼ 5.0%, 95% CI 4.4%, 5.7%). Finland had the lowest PTB rate (PP¼ 4.9%, 95% CI 4.7%, 5.1%).

Conclusions: The overall PP of PTB was 5.3%, with small variations among countries

(4.9%–6.2%). The highest and lowest PPs of PTB were in Norway and Finland, respectively.
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very preterm birth, extremely preterm birth
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Introduction

Preterm birth (PTB) is defined by the World

Health Organization as live births before 37

completed weeks of gestation.1,2 PTB is a

major risk factor for neonatal mortality and

morbidity and is one of the most important

health problems worldwide. Approximately

one-third of neonatal deaths are related to

PTB. In 2015, Delnord et al. reported that

approximately 75% of all neonatal deaths

and 60% of all infant deaths in Europe

were directly attributed to PTB.3,4

PTB is the main hindrance to the achieve-

ment of the United Nations 2015 Millennium

Development Goals, which aim to reduce

child mortality by two-thirds. Surviving

preterm-born infants are at an increased

risk of long-term neurodevelopmental and

cognitive impairment, chronic diseases, and

mortality later in life.5–7 Additionally, PTB

potentially influences health, welfare, and

development during adulthood.8

The rate of PTB varies from 5% to 18%

worldwide according to geographic region

and income level.8–13 During the last 20

years, the prevalence of PTB has increased

worldwide and is expected to continue rising

with the growth in other risk factors includ-

ing advanced maternal age and the popular-

ity of assisted reproduction among women.9

Given their high human development indi-

ces and developed healthcare systems,

Scandinavian countries have some of the

lowest rates of PTB worldwide.14 However,

a similar growth trend in the aforementioned

risk factors has been reported.15,16 Variations

exist in the PTB rate between these studies;

however, little is known about the rates of

PTB categories in these countries.

Importantly, the development of effective

preventive measures to reduce the incidence

of PTB requires a thorough understanding of

the epidemiology of this condition.
Therefore, this systemic review and meta-

analysis aimed to present the best available

peer-reviewed published evidence of the

prevalence of PTB and its categories in

Scandinavian countries including Norway,

Sweden, Denmark, Finland, and Iceland.

Materials and methods

A review protocol was predesigned based

on Cochrane’s method for this systematic

review and meta-analysis, which followed

the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses

guideline.17 The study protocol includes a
detailed description of the study and has

been registered on the PROSPERO data-

base (CRD42023396628). The review objec-

tives were as follows:

• To study the overall pooled prevalence

(PP) of PTB and its categories (including
extremely, very, and moderate/late PTB)

among the general population of
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pregnant women in Scandinavian coun-

tries, which consisted of Norway,

Sweden, Denmark, Finland, and Iceland.
• To study the PP of PTB and its categories

(including extremely, very, and moderate/late

PTB) among the general population of preg-

nant women in each Scandinavian country.

The following Population, Intervention

or Exposure, Comparison, Outcome ele-

ments were applied as inclusion criteria in

this review:
Population: general population of pregnant

women; Intervention: None; Comparator:

pregnant women with PTB; Outcome: PTB

rate; Study design: Observational.

Eligibility criteria

The inclusion/exclusion criteria were estab-

lished before the literature search. Studies

had to fulfill the following criteria for eligi-

bility: peer-reviewed articles that were pub-

lished in the English language and that

included the general populations in each

Scandinavian country (Norway, Sweden,

Denmark, Finland, and Iceland); having a

population-based study design; presenting

the total population size and the number,

percentage, incidence, or prevalence of

PTBs; and accessible in full-text.
Gray literature and non-original studies

including reviews, commentaries, editorials,

letters, meeting abstracts, case reports, con-

ference proceedings, governmental or orga-

nizational reports, dissertations, theses,

books, unpublished data, presentations, or

any studies that did not provide accurate

and clear data were excluded. Moreover,

studies were excluded if their definitions of

the outcome differed from the pre-specified

definition in our review.

Search strategy

A comprehensive computerized literature

search was independently performed in the

PubMed (including MEDLINE), Scopus,
and Web of Science databases by two
reviewers (SB-G and MV) and covered the
period between 1 January 1990 and
1 February 2022. To maximize the sensitiv-
ity of the search, free-text and medical sub-
ject heading terms were pilot-tested and
were used to search the electronic data-
bases. Furthermore, a manual search of
the reference lists of selected studies and
other relevant reviews was conducted to
maximize the identification of eligible stud-
ies. The following keywords were used
alone or in combination during the search
process: (premature birth OR preterm birth
OR premature labor OR preterm labor OR
premature labor preterm labor OR adverse
pregnancy outcome OR adverse neonatal
outcome OR pregnancy complication)
AND (prevalence OR incidence OR epide-
miology OR rate) AND (Scandinavia OR
Nordic OR Denmark OR Norway
OR Sweden OR Finland OR Iceland OR
Finnish OR Danish OR Nordic OR
Swedish). The search string that was used
in the PubMed search is presented as an
example in Supplementary Table 1.

Study selection and data extraction

Data were independently extracted by two
review authors (SB-G and RB-Y) based on
the eligibility criteria. When a study sepa-
rately provided data for the various catego-
ries of PTB, the relevant datasets were used
for subgroup analyses. Any disagreement
between the two reviewers who were
responsible for data extraction was resolved
through discussion. In the case of missing
data or ambiguities in the study design or
trial conduct, the study authors were con-
tacted via email and were asked for addi-
tional information; in case of no response,
the study was excluded from the review. To
ensure data collection accuracy before the
meta-analysis and prevent bias in data
extraction and entry, the data extraction
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process was double-checked by the two

reviewers.

Outcome measures

The primary outcomes of interest were the

PP of PTB overall and for the individual

countries. The secondary outcome was the

pooled risk by PTB category, which includ-

ed extremely PTB, very PTB, and moder-

ate/late PTB. PTB was defined as any live

birth occurring between 22 to <37 weeks of

gestation. PTB was further subcategorized

into extremely PTB (22 weeks of gestation

or birth weight below 500 g to <28 weeks),

very PTB (28 to <32 weeks), and moderate/

late PTB (32 to <37 weeks).2,18

Quality appraisal

The quality of the included studies was crit-

ically appraised for methodological struc-

ture and the presentation of results. The

Newcastle–Ottawa scale was used to assess

the quality of each study. This scale is suit-

able for the evaluation of non-randomized

trials in meta-analyses and evaluates studies

based on three criteria: participant selec-

tion, comparability of study groups, and

assessment of outcome or exposure. A

study can be awarded a maximum of four

stars for the selection category, a maximum

of two stars for the comparability category,

and a maximum of three stars for the out-

come/exposure category.19 Studies with

scores above 6, 4 to 6, and less than 4 are

considered of high, moderate, and low qual-

ity, respectively. In addition, the Grading of

Recommendations Assessment, Development

and Evaluation (GRADE) approach was

used to downgrade the certainty of evidence

by considering study limitations, inconsisten-

cy, imprecision, publication bias, and indi-

rectness. The GRADE approach categorizes

the quality of evidence into four levels: high,

moderate, low, and very low. In the GRADE

rating system, the initial quality of evidence

for observational studies is low. The quality

of evidence can be downgraded from a higher

to a lower level based on the risk of bias,

inconsistency, indirectness, imprecision, and

publication bias. Conversely, the quality of

evidence can be upgraded from a lower to a

higher level based on a large magnitude of

effect, the evidence of a dose–response, and

the assessment of all plausible residual

confounding.20

Statistical analysis

Heterogeneity was evaluated using the chi-

square test, and a p-value >0.05 was inter-

preted as homogeneity. Heterogeneous and

non-heterogeneous results were analyzed

using the fixed effects and random-effects

inverse variance models to calculate the

pooled effect. Publication bias was assessed

using the Begg’s and Egger’s tests.

A p-value >0.05 was interpreted as indicat-

ing no significant publication bias in the

meta-analysis. Funnel plots for each out-

come were drawn to illustrate publication

bias; an asymmetric plot was interpreted as

indicating the presence of publication bias.
The trim and fill method was used for

correction in case of significant publication

results. The meta-prop method was used for

the pooled estimation of PTB prevalence

after the Freeman–Tukey Double Arcsine

Transformation was used to stabilize var-

iances. Forest plots for each outcome and

subgroup of the country of origin were also

performed. Sensitivity analyses were con-

ducted to identify studies that influenced

the estimation of the overall meta-analysis

summary. A graph was drawn of the results

of an influence analysis in which the meta-

analysis was re-estimated by omitting one

study at a time. A p-value <0.05 was con-

sidered significant, and all statistical analy-

ses were performed using STATA software

(version 14; StataCorp Inc., College

Station, TX, USA).
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Results

Identification of studies and quality
appraisal

The literature search yielded 1136 studies,
of which 329 studies were further evaluated
by retrieving their full texts; 193 studies
were subsequently excluded. Ultimately,
109 population-based eligible studies were
included in the review. Together, the studies
offered extractable data that encompassed
86,420,188 live births for the meta-analysis.
A flow diagram of this process is presented
in Figure 1.

The characteristics and prevalences
of PTB for each study are provided in
Table 1. The studies were published
between 1991 and 2021.

Sweden had the highest number of eligi-
ble studies (44 studies),14,21–63 followed by
Denmark (29 studies),15,33,52,64–89 Norway
(26 studies),16,33,52,54,59,74,84,90–108 Finland
(19 studies),16,33,52,71,108–122 and Iceland
(four studies).33,123–125 Given that some
studies presented information on more
than one country,16,33,52,54,71,74,84,108 the
overall sum was greater than 109.Details
of the quality assessment of the included
studies are presented in Supplementary
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Figure 1. Flow diagram of the search strategy and study selection.
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Tables 2 and 3. Given that narrow inclusion
criteria were used in this review, all studies
were of moderate or high quality
(Supplementary Tables 2 and 3). The over-
all confidence in the body of evidence in
this review was graded as ‘very low’
(Supplementary Table 4).

Meta-analysis

The PP, heterogeneity, and publication bias
results are presented in Supplementary
Table 5. The overall PP of PTB in the
Scandinavian countries regardless of PTB
category was 5.3% (95% confidence inter-
val [CI] 5.1%, 5.5%; 4,737,106 events in
86,420,188 participants). However, in vari-
ous sub-categories, the prevalences of PTB
were 4.5% (95% CI 4.4%, 4.7%; 1,537,502
events in 34,517,389 participants) for mod-
erate/late PTB, 0.6% (95% CI 0.5%, 0.7%;
140,806 events in 19,305,652 participants)
for very PTB, and 0.2% (95% CI 0.2%,
0.3%; 67,509 events in 30,024,011 partici-
pants) for extremely PTB (Supplementary
Table 5).

The results of the PP of PTB and its cat-
egories in each Scandinavian country are
presented in Figures 2–6. The highest prev-
alence of PTB was observed in Norway
(overall PP¼ 6.2%, 95% CI 5.3%, 7.0%),
followed by Sweden (overall PP¼ 5.3%,
95% CI 5.1%, 5.4%), Denmark (overall
PP¼ 5.2%, 95% CI 4.9%, 5.3%), and
Iceland (overall PP¼ 5.0%, 95% CI 4.4%,
5.7%). The lowest prevalence was observed
in Finland (overall PP¼ 4.9%, 95% CI
4.7%, 5.1%; Figures 2 and 3).

A subgroup analysis was performed by
PTB category across the Scandinavian
countries (Figures 4–6). The same approxi-
mate trend was observed in the prevalence
of the PTB categories in these countries.
The pooled estimates of moderate/late
PTB were 4.9% (95% CI 4.6%, 5.2%) in
Norway, 4.6% (95% CI 4.4%, 4.9%) in
Sweden, 4.6% (95% CI 4.2%, 4.9%)T
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in Denmark, 4.5% (95% CI 4.3%, 4.7%) in

Iceland, and 4.1% (95% CI 3.7%, 4.3%) in

Finland (Figure 4). The highest very

PTB (0.9%, 95% CI 0.6%, 1.2%) and

extremely PTB (0.4%, 95% CI 0.3%,

0.4%) prevalences were reported in

Norway (Figures 5 and 6).
The publication bias results are pre-

sented in Figure 7 and Supplementary

Table 5. The results of Begg’s test indicated

no substantial publication bias among var-

ious outcomes (all P> 0.05). The funnel

plot showed some scatter for the moder-

ate/late PTB outcome that may have been

caused by outliers; however, the results

remained unchanged after correction using

the trim and fill method (4.2%, 95% CI 4.0,

4.4). The scatter observed in the other

funnel plot may have been caused by the

observed heterogeneity of the included

studies, fitting with the assumptions of the

random-effects model. Therefore, no evi-

dence suggested that the analysis was affect-

ed by publication bias.
The heterogeneity results indicated sub-

stantial heterogeneity between populations;

most of the heterogeneity may be attribut-

able to maternal age, body mass index,

Iceland 

(4 studies, 190,638 participants):

Total PTB prevalence: 5.0% (4.4%, 5.7%)

Moderate/late PTB prevalence: 4.5% (4.3%, 4.7%)

Very PTB prevalence: 0.6% (0.5%, 0.6%)  
Extremely PTB prevalence: 0.3% (0.2, 0.3)  

Norway
(26 studies, 16,224,262 participants):

Total PTB prevalence: 6.2% (5.3%, 7.0%)

Moderate/late PTB prevalence: 4.9% (4.6%, 5.2%)       

Very PTB prevalence: 0.9% (0.6%, 1.2%)

Extremely PTB prevalence: 0.4% (0.3, 0.4)     

Denmark 

(29 studies, 15,024,547 participants):

Total PTB prevalence: 5.2% (4.9%, 5.3%)

Moderate/late PTB prevalence: 4.6% (4.2%, 4.9%)  

Very PTB prevalence: 0.6% (0.6%, 0.6%)  

Extremely PTB prevalence: 0.2% (0.2%, 0.3%)   

Sweden
(44 studies, 44,751,510 participants):

Total PTB prevalence: 5.3% (5.1%, 5.4%)

Moderate/late PTB prevalence: 4.6% (4.4%, 4.9%)   

Very PTB prevalence: 0.6% (0.4%, 0.8%)  
Extremely PTB prevalence: 0.2% (0.2%, 0.3%)     

Finland
(19 studies, 10,229,231 participants):

Total PTB prevalence: 4.9% (4.7%, 5.1%)

Moderate/late PTB prevalence: 4.1% (3.7%, 4.3%)    

Very PTB prevalence: 0.7% (0.4%, 0.9%)

Extremely PTB prevalence: 0.3% (0.2%, 0.4%)     

Scandinavian countries 

(109 studies, 86,420,188  participants):

Total PTB prevalence: 5.3% (5.1%, 5.5%)

Moderate/late PTB prevalence: 4.5% (4.4%, 4.7%)

Very PTB prevalence: 0.6% (0.5%, 0.7%)

Extremely PTB prevalence: 0.2% (0.2%, 0.3%)

Figure 2. The prevalence of preterm birth (PTB) and its categories in Scandinavian countries.

12 Journal of International Medical Research



Figure 3. Forest plot of pooled prevalence of preterm birth in each Scandinavian country (a. Norway,
b. Sweden, c. Finland, d. Denmark, and e. Iceland).

Behboudi-Gandevani et al. 13



or ethnicity. Nevertheless, sensitivity analy-
sis showed that no single study fundamen-
tally changed the PP of any outcome
(Supplementary Figure 1).

Discussion

This systematic review and meta-analysis of

population-based studies provided data on

the prevalence of PTB and its categories in

Figure 3. Continued.

14 Journal of International Medical Research



Scandinavian countries. The overall PP of
PTB in these countries was 5.3%, with
small variations between countries that
ranged from 4.9% to 6.2%. The highest
and lowest PPs of PTB were observed in
Norway and Finland, respectively.

Scandinavian countries have a strong
tradition of collaboration and share fea-
tures of policy and welfare systems and
social security including free education at
all levels, a social safety network for
people with reduced health and work
capacities, and a universal and predomi-
nantly publicly financed healthcare
system.126 In general, these countries are
highly ranked on a range of sociodemo-
graphic and health-relevant measures
such as the United Nations Human
Development Indices and indicators, and
gender equality, educational attainment,
and labor force participation measures.126

The issue of PTB is one of the major grow-
ing global health concerns. The United
Nations Sustainable Development Goals aim
to end all preventable deaths of newborns and
children aged under 5 years by 2030.127

The overall PTB rate was lower in the
Scandinavian countries than in the global
population, with the lowest rate in the

Finnish population. Although the world-
wide prevalence of PTB is unknown due
to the lack of data in many countries, the
estimated prevalence of PTB in 184 lower-
income countries based on 2010 data indi-
cated a PTB of 11%.128 Additionally, major
variations in PTB rates are observed by
geographic region and income level.10

Nearly 90% of all PTBs are reported to
occur in low- and middle-income countries,
particularly in sub-Saharan Africa.1

Nevertheless, Scandinavian countries
provide access to quality healthcare—par-
ticularly prenatal care—which leads to the
improvement of maternal and neonatal out-
comes and the prevention of premature
mortality.129 Moreover, it has been well
documented that maternal omega-3 con-
sumption during pregnancy, which is
common in these countries, can significant-
ly decrease the risk of PTB.130

Although the general prevalence of PTB
in Scandinavian countries is low, some var-
iations exist across countries. For example,
according to our review, Norway and
Finland have the highest and lowest preva-
lence rates of PTB. Even though the
Scandinavians share common characteris-
tics that build on fundamental ideas of

Figure 3. Continued.

Behboudi-Gandevani et al. 15



equality related to health care access,
gender, and social services, notable differ-
ences exist between the countries concern-
ing history, societal development,
immigration population, culture, and life-
style, which may affect the risk of
PTB.8,126,131 These differences may also be
responsible for variations in the rate of PTB
among the countries.

This meta-analysis further provided
details of PTB categories based on the ges-
tational age subgroups. These details allow
the identification of high-risk populations
and the development and implementation of
prevention strategies. In addition, PTB clas-
sification facilitates the surveillance of PTBs
and allows standardized local and interna-
tional data comparisons. According to our

Figure 4. Forest plot of pooled prevalence of moderate/late preterm birth in each Scandinavian country.
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review, among all live births, the rate of

moderate/late preterm births—the

common form of PTB in Scandinavian

countries—ranged from 4.1% to 4.9%.

Only roughly 0.2% fall into the extremely

PTB category and the other 0.6% were

born at 28 to< 32 weeks of gestation. Our

findings are supported by the common

notion of PTB found in the international

literature.132

Notably, the etiopathogenesis of PTB is

multifactorial and characterized by various

clinical presentations. Women with single-

ton pregnancies without a history of a pre-

vious PTB have a low risk of PTB.

However, previous PTB, a short cervix, or

multiple gestation increase the risk of PTB.

A recent study defined a generalized

method for developing an evidence-based

holistic risk assessment for PTB based on

relevant and essential factors including

maternal history and cervical length

ultrasound measurement by the use of a

machine learning statistical approach for

use in clinical practice.133 This screening

approach can contribute to the worldwide

reduction of the prevalence of PTB.
In summary, this study expands on pre-

vious single studies in Scandinavian coun-

tries by including the prevalence of PTB

and its categories. Our review results are

based on population-based data that were

extracted from high-quality data registries,

thus ensuring the coverage of all available

literature. The standardized study selection

and data extraction processes that

employed narrow inclusion criteria led to

the inclusion of high-quality papers,

ensured the validity and reliability of the

review results and meta-analysis, and

added valuable information to the current

international knowledge of PTB.
The main limitation of this review may

be the lack of data about potential risk

Figure 5. Forest plot of pooled prevalence of very preterm birth in each Scandinavian country.
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Figure 6. Forest plot of pooled prevalence of extremely preterm birth in each Scandinavian country.

Figure 7. Funnel plot for the assessment of publication bias: a. Total preterm birth, b. Moderate/late
preterm birth, c. Very preterm birth, and d. Extremely preterm birth.
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factors in the included studies, which are

needed to improve our knowledge of PTB.

We were unable to perform subgroup anal-

yses based on the core outcomes of PTB

because of the lack of data in the included

studies.134 In addition, the studies generally

did not exclude twin or multiple pregnancies

in their reports; therefore, the population

prevalence of late PTB may have been

impacted by the multiple birth rates.3

However, given that multiple pregnancies con-

stitute approximately 3% of births,135,136 mul-

tiple births may not have confounded our

review results. Although gray literature may

be an important source of data on PTBs,

this type of literature was excluded from the

review because it was not peer-reviewed. The

lack of methodological details and accurate

data on research variables in the gray literature

hinders the quality appraisal of this literature.

Conclusion

The overall PP of PTB in Scandinavian coun-

tries was 5.3%, with small variations between

countries ranging from 4.9% to 6.2%. The

highest and lowest PP rates of PTB in this

group of countries were observed in

Norway and Finland, respectively.

Moderate/late PTB, which occurred between

32 to <37 weeks of gestation, was the most

common category of PTB and represented

4.5% of all live births. The review findings

reflect the burden of diseases on certain pop-

ulations and can support policymakers who

are responsible for the allocation of resources

in identifying healthcare priorities and devel-

oping preventive strategies.
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Delivery room management of very low

birth weight infants in Germany, Austria

and Switzerland–a comparison of proto-

cols. Eur J Med Res 2010; 15: 493–503.

DOI: 10.1186/2047-783x-15-11-493.
12. Tuji TS, Wake AD, Adere GB, et al.

Magnitude of spontaneous preterm birth

and its associated factors among preterm

birth in NICU wards in Asella Teaching

and Referral Hospital, Asella, Oromia,

Ethiopia. J Int Med Res 2021; 49:

3000605211034693. DOI: 10.1177/0300060

5211034693.
13. Sarda SP, Sarri G and Siffel C. Global

prevalence of long-term neurodevelopmen-

tal impairment following extremely preterm

birth: a systematic literature review. J Int

Med Res 2021; 49: 3000605211028026.

DOI: 10.1177/03000605211028026.
14. Murray SR, Juodakis J, Bacelis J, et al.

Geographical differences in preterm deliv-

ery rates in Sweden: A population-based

cohort study. Acta Obstet Gynecol Scand

2019; 98: 106–116. 20181008. DOI:

10.1111/aogs.13455.
15. Auger N, Hansen AV and Mortensen L.

Contribution of maternal age to preterm

birth rates in Denmark and Quebec,

1981–2008. Am J Public Health 2013; 103:

e33–e38. 2013/08/15. DOI: 10.2105/

AJPH.2013.301523.
16. Zeitlin J, Szamotulska K, Drewniak N,

et al. Preterm birth time trends in

Europe: a study of 19 countries. BJOG

2013; 120: 1356–1365. 2013/05/24. DOI:

10.1111/1471-0528.12281.

17. Liberati A, Altman DG, Tetzlaff J, et al.

The PRISMA statement for reporting sys-

tematic reviews and meta-analyses of stud-

ies that evaluate healthcare interventions:

explanation and elaboration. Bmj 2009;

339: b2700. 20090721. DOI: 10.1136/bmj.

b2700.
18. World Health Organization. Preterm birth.

http://www.who.int/news-room/factsheets/

detail/preterm-birth; 2018.
19. Wells G, Shea B, O’Connell D, et al. The

Newcastle-Ottawa Scale (NOS) for assess-

ing the quality of nonrandomised studies in

meta-analyses. Available from: http://

wwwohrica/programs/clinical_epidemiolo

gy/oxfordasp 2013.

20. Brozek JL, Canelo-Aybar C, Akl EA, et al.

GRADE Guidelines 30: the GRADE

approach to assessing the certainty of mod-

eled evidence-An overview in the context of

health decision-making. J Clin Epidemiol

2021; 129: 138–150. 20200924. DOI:

10.1016/j.jclinepi.2020.09.018.
21. Bod�en R, Lundgren M, Brandt L, et al.

Risks of adverse pregnancy and birth out-

comes in women treated or not treated with

mood stabilisers for bipolar disorder: pop-

ulation based cohort study. Bmj 2012; 345:

e7085. 20121108. DOI: 10.1136/bmj.e7085.
22. Brander G, Rydell M, Kuja-Halkola R,

et al. Association of Perinatal Risk

Factors With Obsessive-Compulsive

Disorder: A Population-Based Birth

Cohort, Sibling Control Study. JAMA

Psychiatry 2016; 73: 1135–1144. DOI:

10.1001/jamapsychiatry.2016.2095.
23. Buchmayer SM, Spar�en P and Cnattingius

S. Previous pregnancy loss: risks related to

severity of preterm delivery. Am J Obstet

Gynecol 2004; 191: 1225–1231. DOI:

10.1016/j.ajog.2004.02.066.
24. Calling S, Palm�er K, J€onsson L, et al.

Preterm birth and unintentional injuries:

risks to children, adolescents and young

adults show no consistent pattern. Acta

Paediatr 2013; 102: 287–293. 20121227.

DOI: 10.1111/apa.12106.

20 Journal of International Medical Research

http://www.who.int/news-room/factsheets/
http://wwwohrica/programs/clinical_epidemiology/oxfordasp
http://wwwohrica/programs/clinical_epidemiology/oxfordasp
http://wwwohrica/programs/clinical_epidemiology/oxfordasp


25. Cnattingius S, Forman MR, Berendes HW,

et al. Delayed childbearing and risk of

adverse perinatal outcome. A population-

based study. Jama 1992; 268: 886–890.
26. Cnattingius S, Villamor E, Johansson S,

et al. Maternal obesity and risk of preterm

delivery. Jama 2013; 309: 2362–2370. DOI:

10.1001/jama.2013.6295.
27. Crump C, Friberg D, Li X, et al. Preterm

birth and risk of sleep-disordered breathing

from childhood into mid-adulthood. Int J

Epidemiol 2019; 48: 2039–2049. DOI:

10.1093/ije/dyz075.
28. Crump C, Sundquist J and Sundquist K.

Association of preterm birth with lipid dis-

orders in early adulthood: A Swedish

cohort study. PLoS Med 2019; 16:

e1002947. 20191018. DOI: 10.1371/jour-

nal.pmed.1002947.
29. Crump C, Sundquist J, Winkleby MA,

et al. Preterm birth and risk of chronic

kidney disease from childhood into mid-

adulthood: national cohort study. BMJ

2019; 365: l1346. 20190501. DOI: 10.1136/

bmj.l1346.
30. Crump C, Winkleby MA, Sundquist J,

et al. Preterm birth and risk of medically

treated hypothyroidism in young adult-

hood. Clin Endocrinol (Oxf) 2011; 75:

255–260. DOI: 10.1111/j.1365-2265.2011.

04034.x.
31. Crump C, Winkleby MA, Sundquist K,

et al. Preterm birth and psychiatric medica-

tion prescription in young adulthood: a

Swedish national cohort study. Int J

Epidemiol 2010; 39: 1522–1530. 20100621.

DOI: 10.1093/ije/dyq103.
32. Dahlin S, Gunnerbeck A, Wikstr€om AK,

et al. Maternal tobacco use and extremely

premature birth – a population-based

cohort study. BJOG 2016; 123: 1938–1946.

20160714. DOI: 10.1111/1471-0528.14213.
33. Deb-Rinker P, Le�on JA, Gilbert NL, et al.

Differences in perinatal and infant mortality

in high-income countries: artifacts of birth

registration or evidence of true differences?

BMC Pediatr 2015; 15: 112. 20150904. DOI:

10.1186/s12887-015-0430-8.
34. Derraik JG, Lundgren M, Cutfield WS,

et al. Maternal Height and Preterm Birth:

A Study on 192,432 Swedish Women.

PLoS One 2016; 11: e0154304. 20160421.

DOI: 10.1371/journal.pone.0154304.
35. Fransson E, Ortenstrand A and Hjelmstedt

A. Antenatal depressive symptoms and pre-

term birth: a prospective study of a Swedish

national sample. Birth 2011; 38: 10–16.

20101223. DOI: 10.1111/j.1523-536X.2010.

00441.x.
36. Granfors M, Stephansson O, Endler M,

et al. Placental location and pregnancy out-

comes in nulliparous women: A

population-based cohort study. Acta

Obstet Gynecol Scand 2019; 98: 988–996.

20190306. DOI: 10.1111/aogs.13578.
37. Gudmundsson S, Bj€orgvinsd�ottir L, Molin

J, et al. Socioeconomic status and perinatal

outcome according to residence area in the

city of Malm€o. Acta Obstet Gynecol Scand

1997; 76: 318–323. DOI: 10.1111/j.1600-

0412.1997.tb07985.x.
38. Hesselman S, Wikstr€om AK, Skalkidou A,

et al. Neighborhood deprivation and

adverse perinatal outcomes in Sweden: A

population-based register study. Acta

Obstet Gynecol Scand 2019; 98: 1004–1013.

20190308. DOI: 10.1111/aogs.13582.
39. Holmgren PA and H€ogberg U. The very

preterm infant - a population-based study.

Acta Obstet Gynecol Scand 2001; 80:

525–531.
40. H€oglund B, Lindgren P and Larsson M.

Pregnancy and birth outcomes of women

with intellectual disability in Sweden: a

national register study. Acta Obstet

Gynecol Scand 2012; 91: 1381–1387.

20120918. DOI: 10.1111/j.1600-0412.2012.

01509.x.
41. Kornfeld D, Cnattingius S and Ekbom A.

Pregnancy outcomes in women with

inflammatory bowel disease–a population-

based cohort study. Am J Obstet Gynecol

1997; 177: 942–946. DOI: 10.1016/s0002-

9378(97)70298-9.
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57. Juárez S, Mussino E and Hjern A. Being a

refugee or having a refugee status?

Birthweight and gestational age outcomes

among offspring of immigrant mothers in

Sweden. Scand J Public Health 2019; 47:

730–734. 20180528. DOI: 10.1177/140349

4818777432.
58. Khanolkar AR, Wedr�en S, Ess�en B, et al.

Preterm and postterm birth in immigrant-

and Swedish-born parents: a population

register-based study. Eur J Epidemiol

2015; 30: 435–447. 20150217. DOI:

10.1007/s10654-014-9986-0.
59. Villadsen SF, Sievers E, Andersen AM,

et al. Cross-country variation in stillbirth

and neonatal mortality in offspring of

Turkish migrants in northern Europe. Eur

J Public Health 2010; 20: 530–535.

20100224. DOI: 10.1093/eurpub/ckq004.

22 Journal of International Medical Research



60. Crump C, Winkleby MA, Sundquist J,

et al. Prevalence of Survival Without

Major Comorbidities Among Adults Born

Prematurely. Jama 2019; 322: 1580–1588.

DOI: 10.1001/jama.2019.15040.
61. Hesselman S, Wikman A, Skoglund C,

et al. Association of maternal attention def-

icit hyperactivity disorder and preterm

birth: a cohort study. BJOG 2020; 127:

1480–1487. 20200721. DOI: 10.1111/1471-

0528.16310.
62. Mantel €A, Hirschberg AL and Stephansson

O. Association of Maternal Eating

Disorders With Pregnancy and Neonatal

Outcomes. JAMA Psychiatry 2020; 77:

285–293. DOI: 10.1001/jamapsychiatry.

2019.3664.
63. Crump C, Winkleby MA, Sundquist K,

et al. Risk of hypertension among young

adults who were born preterm: a Swedish

national study of 636,000 births. Am J

Epidemiol 2011; 173: 797–803. 20110213.

DOI: 10.1093/aje/kwq440.
64. Andreasen LA, Tabor A, Nørgaard LN,

et al. Detection of growth-restricted fetuses

during pregnancy is associated with fewer

intrauterine deaths but increased adverse

childhood outcomes: an observational

study. BJOG 2021; 128: 77–85. 20200727.

DOI: 10.1111/1471-0528.16380.
65. Bilsteen JF, Andresen JB, Mortensen LH,

et al. Educational disparities in perinatal

health in Denmark in the first decade of

the 21st century: a register-based cohort

study. BMJ Open 2018; 8: e023531.

20181108. DOI: 10.1136/bmjopen-2018-

023531.
66. Bilsteen JF, Taylor-Robinson D, Børch K,

et al. Gestational Age and Socioeconomic

Achievements in Young Adulthood: A

Danish Population-Based Study. JAMA

Netw Open 2018; 1: e186085. 20181207.

DOI: 10.1001/jamanetworkopen.2018.6085.
67. Garioud ALB, Skoven FH, Gregersen R,

et al. The increased susceptibility to

airway infections after preterm birth does

not persist into adolescence. PLoS One

2020; 15: e0238382. 20200903. DOI:

10.1371/journal.pone.0238382.
68. Jepsen I, Juul S, Foureur MJ, et al. Labour

outcomes in caseload midwifery and

standard care: a register-based cohort

study. BMC Pregnancy Childbirth 2018; 18:

481. 20181206. DOI: 10.1186/s12884-018-

2090-9.
69. Kristensen J, Langhoff-Roos J and

Kristensen FB. Implications of idiopathic

preterm delivery for previous and subse-

quent pregnancies. Obstet Gynecol 1995;

86: 800–804. DOI: 10.1016/0029-7844(95)

00275-v.
70. Micali N, Stemann Larsen P, Strandberg-

Larsen K, et al. Size at birth and preterm

birth in women with lifetime eating disor-

ders: a prospective population-based study.

BJOG 2016; 123: 1301–1310. 20151224.

DOI: 10.1111/1471-0528.13825.
71. Mortensen LH, Cnattingius S, Gissler M,

et al. Sex of the first-born and obstetric

complications in the subsequent birth. A

study of 2.3 million second births from

Denmark, Finland, Norway, and Sweden.

Acta Obstet Gynecol Scand 2020; 99:

1381–1386. 20200429. DOI: 10.1111/

aogs.13872.
72. Pasternak B, Svanstr€om H, Mølgaard-

Nielsen D, et al. Risk of adverse fetal

outcomes following administration of a

pandemic influenza A(H1N1) vaccine

during pregnancy. Jama 2012; 308:

165–174. DOI: 10.1001/jama.2012.6131.
73. Pedersen GS, Mortensen LH, Gerster M,

et al. Preterm birth and birthweight-for-

gestational age among immigrant women

in Denmark 1978-2007: a nationwide regis-

try study. Paediatr Perinat Epidemiol 2012;

26: 534–542. DOI: 10.1111/ppe.12010.
74. Poulsen G, Andersen AN, Jaddoe VWV,

et al. Does smoking during pregnancy

mediate educational disparities in preterm

delivery? Findings from three large birth

cohorts. Paediatr Perinat Epidemiol 2019;

33: 164–171. DOI: 10.1111/ppe.12544.
75. Ratanajamit C, Skriver MV, Nørgaard M,

et al. Adverse pregnancy outcome in users

of sulfamethizole during pregnancy: a

population-based observational study.

J Antimicrob Chemother 2003; 52: 837–841.

20030930. DOI: 10.1093/jac/dkg438.
76. Rebordosa C, Kogevinas M, Bech BH,

et al. Use of acetaminophen during preg-

nancy and risk of adverse pregnancy

Behboudi-Gandevani et al. 23



outcomes. Int J Epidemiol 2009; 38:

706–714. 20090330. DOI: 10.1093/ije/

dyp151.
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