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Abstract
Introduction: Fear of childbirth (FOC) is a common obstetrical challenge that affects 
the health of women. The epidemiology of FOC has not been studied in Finland for 
the last decade. The aim of this study was to analyze the epidemiology and risk fac-
tors for FOC and to evaluate the association between FOC and the rate of elective 
cesarean section (CS) as an intended mode of delivery.
Material and methods: Data from the National Medical Birth Register were used to 
evaluate the epidemiology of FOC and to determine the main risk factors for FOC in 
Finland between 2004 and 2018. Nulliparous and multiparous women were analyzed 
separately. Logistic regression model was used to determine the main risk factors for 
FOC. Multivariable logistic regression model was used to assess the intended mode 
of delivery in those pregnancies with diagnosed maternal FOC. Adjusted odds ratios 
(aOR) with 95% confidence intervals (CIs) were calculated.
Results: A total of 1 million pregnancies were included. The annual rate of pregnancies 
with maternal FOC increased from 1.5% (CI: 1.4– 1.6) in 2004 to 9.1% (CI: 8.7– 9.3) in 
2018 for all women. For nulliparous women, the rate increased from 1.1% (CI: 1.0– 1.3) 
in 2004 to 7.1% (CI: 6.7– 7.5) in 2018, and from 1.8% (CI: 1.7– 2.0) in 2004 to 10.3% 
(10.0– 10.7) in 2018 for multiparous women. The strongest risk factors for maternal 
FOC were higher maternal age and gestational diabetes. For multiparous women, the 
strongest risk factors were gestational diabetes and previous CS. The total odds for 
elective CS were notably higher among women with FOC (aOR 8.63, CI: 8.39– 8.88).
Conclusions: The incidence of maternal FOC rose six- fold during our study period. 
However, the numbers of elective CS among women with this diagnosis, which had 
earlier risen in parallel, leveled off in 2014.
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1  |  INTRODUC TION

Fear of childbirth (FOC) is a common obstetrical challenge affect-
ing the health of women.1 Higher socioeconomic status, advanced 
maternal age, and depression as well as previous operative deliveries 
(vacuum or emergency cesarean delivery) are all predictive factors 
for FOC.2,3 The most recent study of the incidence of FOC in Finland 
was published in 2014. According to the findings of that study, the 
prevalence of FOC increased between 1997 and 2010 from 1.1% to 
3.6% in nulliparous women, and from 1.5% to 7.8% in multiparous 
women.3 High rates of FOC have also been reported in other Nordic 
countries. According to the results of a study in Sweden, the preva-
lence of intense FOC and very intense FOC was 15.8% and 5.7%, 
respectively.4 In a study made in Norway, 12% of women reported 
FOC.5 Truly high prevalence has also been reported in other coun-
tries. For example, according to a cross- sectional study conducted 
in Ireland in 2019, the prevalence of severe FOC was 5.3% and the 
prevalence of high FOC was 36.7%.6

Cesarean section (CS) can be a lifesaving operation for both 
women and children and in such situations is medically justified. 
However, CS is also associated with certain negative outcomes, 
such as altered immune development of the child or increased risk 
of uterine rupture.7 Therefore, the choice of performing CS instead 
of vaginal delivery should be carefully evaluated. FOC is a common 
reason for CS and is associated with increased requests for CS4,8,9 
Interestingly, in recent decades, fear of childbirth has been associ-
ated with a major increase in CS rates, mainly elective CS, but also 
emergency CS.10,11

Based on the hypothesis that the rate of pregnancies with FOC 
diagnosis has increased and FOC has increased the odds for elec-
tive CS, the aim of this study was to calculate the prevalence rates 
of pregnancies with diagnosed maternal FOC and to evaluate the 
effects of FOC on the intended mode of delivery. In addition, we 
aimed to assess the epidemiological trends in the rates of elective 
CS among women with FOC over the last decades.

2  |  MATERIAL AND METHODS

In this nationwide retrospective register- based cohort study, data 
from the National Medical Birth Register (MBR) were used to evalu-
ate the trends in the epidemiology of FOC and to evaluate the odds 
for elective CS among women with diagnosed FOC compared to a 
non- FOC group. The MBR is maintained by the Finnish Institute for 
Health and Welfare (THL). The study period was from January 1, 
2004, to December 31, 2018.

The MBR contains data on pregnancies, delivery statistics, 
and the perinatal outcomes of all births with a birthweight of 
≥500 g or a gestational age of ≥22+0 weeks. The MBR has high 
coverage and quality (the current coverage is nearly 100%).12,13 
In Finland, all woman are asked about any fears they may have 
about giving birth during their visits to the antenatal clinic. Those 
women who experience a significant FOC and who cannot be 

helped during the antenatal visits to the women and child wel-
fare clinics and/or have requested CS due to FOC are referred 
to a secondar/tertiary maternity clinic. If FOC is diagnosed, it is 
dealt with by a physician or specialized midwife during a mater-
nity care visit. In the present study, FOC was defined according 
to the International Classification of Diseases 10th revision code 
(ICD- 10) code O99.80 established in 1997. At the beginning of our 
study period, some diagnoses were registered using the ICD- 10 
code O99.8, which are also possible (incorrectly coded) diagnoses 
for FOC because the registering of FOC in the MBR only started in 
2004. These diagnoses are included, and the numbers are shown 
separately in this study. The diagnoses for FOC were collected 
from the MBR.

All singleton pregnancies with delivery mode identified in the 
MBR were included in this study. Pregnancies with unknown mode 
of delivery (n = 5, none of which with diagnosed maternal FOC) and 
non- singleton pregnancies (n = 12 132) were excluded from the anal-
ysis. A total of 833 122 pregnancies met the inclusion criteria. The 
process used to form the study groups is shown as a flowchart in 
Figure 1.

2.1  |  Statistical analyses

Continuous variables were interpreted as means with standard 
deviations or as a median with an interquartile range (IQR) based 
on the distribution of the data. The categorical variables are pre-
sented as absolute numbers and percentages with 95% confidence 
intervals (CIs). The CIs for rates and percentages were calculated 
using Poisson regression. The annual absolute numbers and rates 
for the diagnosed maternal FOC were calculated. The annual 
rate is presented as percentages with 95% CIs and calculated for 
both nulliparous and multiparous women. Among women with di-
agnosed FOC, the annual absolute numbers and percentages of 
intended mode of delivery (elective CS/trial of labor) were cal-
culated separately for nulliparous and multiparous women. The 
univariable logistic regression model was used to determine the 
main risk factors for FOC. Exposure variable was the potential risk 
factor, and the outcome was the diagnosed maternal FOC. Odds 
ratios (ORs) with 95% CIs between the groups were compared. 
The multivariable logistic regression model was used to assess 
the intended mode of delivery. Women with diagnosed FOC were 
compared to a control group consisting of all singleton pregnan-
cies without FOC diagnosis. The exposure variable was FOC. The 

Key message

The rates of diagnosed maternal fear of childbirth in-
creased radically during year 2004– 2018 but the rates for 
elective cesarean section among women with fear of child-
birth diagnosis decreased.
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outcome was the intended mode of delivery (elective CS/trial of 
labor). Adjusted odds ratios (aORs) with 95% CIs between the 
groups were compared. Adjusted odds ratios were also calculated 
separately for nulliparous and multiparous women. The model was 
adjusted by previously recognized potential confounders: mater-
nal age, previous cesarean section, weight of the neonate,14– 16 
and year of the pregnancy. The results of this study are reported 
according to the STROBE guidelines.17 Statistical analyses were 
performed using R version 4.0.3 for Windows (R Foundation for 
Statistical Computing).

2.2  |  Ethics statement

Both the National Medical Birth Register (MBR) and the Care 
Register for Healthcare had the same unique pseudonymized iden-
tification number for each patient. The pseudonymization was 
made by the Finnish data authority Findata, and the authors did 
not have access to the pseudonymization key, as it is maintained by 
Findata. In accordance with Finnish legislation, no informed writ-
ten consent was required because of the retrospective register- 
based study design and because the patients were not contacted. 
Permission for the use of this data was granted by FINDATA after 
evaluation of the study protocol (no. THL/1756/14.02.00/2020) 
August 1, 2020.

3  |  RESULTS

A total of 31 838 (3.8%) pregnancies were diagnosed with mater-
nal FOC. Of these, a total of 9807 (30.8%) women were nulliparous 

and 22 031 (69.2%) women were multiparous. The non- FOC group 
comprised 801 284 women. Of these, 336 972 (42.1%) women were 
nulliparous, and 464 312 (57.9%) women were multiparous. The an-
nual absolute number of pregnancies with diagnosed FOC increased 
strongly during the years 2004– 2018, increasing from 855 (with 167 
coded as O99.8) in 2004 to 4184 (with 1 coded as O99.8) in 2018. 
(Figure S1) The annual rate of pregnancies with diagnosed maternal 
FOC increased from 1.5% (CI: 1.4– 1.6) in 2004 to 9.1% (CI: 8.7– 9.3) 
in 2018 for all women. For nulliparous women, the rate increased 
from 1.1% (CI: 1.0– 1.3) in 2004 to 7.1% (CI: 6.7– 7.5) in 2018, and for 
multiparous women from 1.8% (CI: 1.7– 2.0) in 2004 to 10.3% (10.0– 
10.7) in 2018. (Figure 2).

Women with FOC were older at the time of pregnancy when 
compared to the non- FOC group (mean 31.1 years vs 29.7 years). A 
higher rate of women with gestational diabetes was observed in the 
FOC group (16.7%, CI: 16.2– 17.1 vs 12.7%, CI: 12.6– 12.8) (Table 1).

For nulliparous women, the strongest associated factors for ma-
ternal FOC were higher maternal age (OR 1.05 per year upwards, 
CI: 1.05– 1.06) and gestational diabetes (OR 1.38, CI: 1.30– 1.46). For 
multiparous women, the strongest risk factors were higher maternal 
age (OR 1.03 per year upwards, CI: 1.03– 1.03), gestational diabetes 
(OR 1.34, CI: 1.29– 1.39), and previous CS (OR 3.96, CI: 3.85– 4.07). 
(Table 2).

A notably higher rate for elective CS was observed among 
women diagnosed with FOC when compared to the non- FOC group 
(36.2%, CI: 35.5– 36.8 vs 5.2%, CI: 5.2– 5.2). Furthermore, there was 
also a lower rate of spontaneous vaginal deliveries in the FOC group 
(70.4%, CI: 69.3– 71.6 vs 80.2%, CI: 80.0– 80.4) and a higher rate of 
unplanned CS (18.6%, CI: 18.1– 19.2 vs 8.8%, CI: 8.8– 8.9). When 
only nulliparous pregnancies are considered, women had a higher 
rate of elective CS when compared to the non- FOC group (35.0%, 

F I G U R E  1  Flowchart depicting 
the process used to divide the study 
population into groups.
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CI: 33.9– 36.2 vs 4.6%, CI: 4.5– 4.7). Multiparous women also had a 
higher rate of elective CS when compared to the non- FOC group 
(36.7%, CI: 35.9– 37.5 vs 5.6%, CI: 5.5– 5.7). (Table 3).

Among women with diagnosed FOC, the rate of elective CS as 
an intended mode of delivery decreased strongly during our study 
period from 42% in 2004 to 27% in 2018. (Figure 3) In addition, the 
rate of unplanned CS (including urgent and emergency CS) among 
women with diagnosed FOC also decreased during the study period 
from 18.1% in 2004 to 14.6% in 2018. (Figure S2) The total odds 
for elective CS were notably higher among women with FOC when 
compared to the non- FOC group (aOR 8.63, CI: 8.39– 8.88). The 
odds for elective CS were also higher among nulliparous women 
(aOR 11.55, CI: 11.03– 12.10) and multiparous women (aOR 7.49, CI: 
7.22– 7.77) (Table 4).

4  |  DISCUSSION

The main finding of this study was that the rates of diagnosed ma-
ternal FOC increased radically during the 14- year study period. 
Moreover, even though the numbers and rates of women with FOC 
diagnoses increased, the rates for elective CS among women with 
FOC diagnosis decreased strongly during the study period.

The most recent study to examine the epidemiology of FOC di-
agnoses in Finland covered the years 1997– 2010.3 In that study, the 
epidemiology of FOC showed an increasing trend, rising from 1.1% 

to 3.6% in nulliparous women and from 1.5% to 7.8% in multiparous 
women, which is in line with our results.3 However, the results of the 
present study add to the existing literature by revealing a radically 
increasing trend during the first decades of the present century, with 
the rate increasing to 7.1% for nulliparous women and 10.3% for 
multiparous women. However, according to the previous literature, 
despite the increasing trend in the epidemiology of FOC in Finland, 
the rate is still low when compared to other countries. According to 
a cross- sectional study in Ireland in 2019, the prevalence of severe 
FOC was 5.3% and high FOC was 36.7%.6 According to a systematic 
review of 12 countries in 2018, the prevalence of FOC varied be-
tween 6.3% and 14.8% in different countries, with the highest being 
in Estonia (14%). According to the latest Finnish study, the strongest 
risk factors for FOC in nulliparous women were advanced maternal 
age and high or unspecified socioeconomic status. In multiparous 
women, the strongest risk factors for FOC were depression, previ-
ous CS, and high or unspecified socioeconomic status.3 However, 
based on our data, the reasons behind FOC remain unknown. The 
overall health of women giving birth has changed during the last 
decade. For example, women are older and the incidence of gesta-
tional diabetes and obesity has increased.18– 20 These changes can 
also be associated with the increased rate of FOC. According to the 
previous literature, other risk factors such challenging or compli-
cated previous deliveries and maternal depression are not available 
in our data.2,3 According to previous studies, maternal depression 
has lately had an increasing incidence.21 The temporal changes in 

F I G U R E  2  The annual rate (%) with 95% confidence interval (CI) for pregnancies with fear of childbirth in Finland during the years  
2004– 2018. The total rate and the rate for nulliparous and multiparous women were calculated.
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the rates of FOC may be partly explained by the increased incidence 
of mild FOC, and by the increased amount of registering the FOC 
diagnosis in the MBR due to an increasing awareness of FOC among 
physicians. Furthermore, other possible factors, such as a decrease 
in the quality of antenatal parent training and support or changes in 
societal attitudes towards vaginal birth, may have increased the fear 

of childbirth. However, due to the crude nature of our data, these 
factors are just speculations and further research should be per-
formed to investigate the incidence of the different reasons behind 
FOC.

The odds for elective CS were notably higher among women 
with diagnosed FOC. The CS rate for multiparous women with FOC 
may be associated with a higher rate of previous CS than in the con-
trol group. As the indication of CS is not recorded in the MBR, it 
remains unknown how many of the previous CSs were performed 
due to FOC. However, despite the increasing number of FOC diag-
noses, the rate for elective CS decreased strongly during our study 
period among women with FOC diagnosis. Although the reason for 
this decrease remains unclear, there is a variety of possible expla-
nations. One explanation is most likely the rapidly increasing abso-
lute number of FOC diagnoses. Also, deliveries that are supposed 
to be elective CS may have been registered as unplanned CS if the 
labor started precipitately. However, as the rate for unplanned CS 
also showed a decreasing trend, the higher rate of mild FOC might 
be the main explanation because a higher rate of women with FOC 
ended up choosing trial of labor. In addition, vaginal delivery may 
have become an option for more women due to improvements in the 
treatment of FOC. As the awareness of this progressive obstetrical 
challenge has increased, resources for the treatment of FOC have 
also increased. Although a Finnish study of 371 women with fear of 
childbirth reported no significant effect of psychoeducation on the 
overall frequency of CS, it did report a 33% increase in spontaneous 
vaginal births.22 The increasing incidence of mild FOC could also ex-
plain this as these patients might be more easily encouraged to try 
vaginal delivery.

FOC group
Non- FOC 
group

Total number of 
pregnancies

31 838 801 824

n % (CI) n % (CI)

Age (mean; SD) 31.1 (5.4) 29.7 (5.4)

Smoking status smoker 4763 15.0 (15.0– 14.5) 116 725 14.6 (14.5– 14.6)

Maternal BMI (mean; 
SD)

24.8 (5.1) 24.4 (4.8)

Maternal gestational 
diabetes

5303 16.7 (16.2– 17.1) 101 626 12.7 (12.6– 12.8)

Neonatal weight, 
grams (mean; SD)

3553 (473) 3522 (546)

Induction of labor 6915 22.0 (21.2– 22.2) 163 513 20.4 (20.3– 20.5)

Length of pregnancy 
(weeks + days) 
(mean; sd)

39 + 4 (9) 39 + 6 (13)

Preterm (<37 
gestational 
weeks)

802 2.5 (2.3– 2.7) 36 920 4.6 (4.6– 4.7)

Note: Pregnancies with diagnosed maternal fear of childbirth (FOC) were compared to the ones 
without FOC diagnosis.
Abbreviations: FOC, fear of childbirth; SD, standard deviation.

TA B L E  1  Background information on 
the study groups.

TA B L E  2  Crude odds ratios (ORs) with 95% confidence intervals 
(CIs) for the event of diagnosed maternal fear of childbirth.

OR (CI)

Nulliparous women

Higher maternal age (per year) 1.05 (1.05– 1.06)

Overweight (BMI >25.0 kg/m2) 1.07 (1.03– 1.12)

Obesity (BMI >30.0 kg/m2) 1.14 (1.07– 1.21)

Maternal smoking 1.20 (1.14– 1.26)

Gestational diabetes 1.38 (1.30– 1.46)

Multiparous women

Higher maternal age (per year) 1.03 (1.03– 1.03)

Overweight (BMI >25.0 kg/m2) 1.11 (1.09– 1.15)

Obesity (BMI >30.0 kg/m2) 1.18 (1.14– 1.23)

Maternal smoking 1.01 (0.97– 1.05)

Gestational diabetes 1.34 (1.29– 1.39)

Previous cesarean section 3.96 (3.85– 4.07)

Note: Women with different potential risk factors were compared to 
those without.
Abbreviation: BMI, body mass index.
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The strengths of our study are the large nationwide register data 
used and the long study period which allowed us to analyze the rates 
of FOC using a large study population. The register data used in our 

study are routinely collected in structured forms using national in-
structions, which ensures good coverage (over 99%) and reduces 
possible reporting and selection biases.

FOC 
group

Non- FOC 
group

Total number of 
pregnancies

31 838 801 824

n % (CI) n % (CI)

Intended mode of 
delivery

Elective CS 11 512 36.2 (35.5– 36.8) 41 486 5.2 (5.1– 5.2)

Trial of labor 20 326 63.8 (63.0– 64.7) 760 338 94.8 (94.6– 95.0)

Mode of deliverya

Spontaneous vaginal 14 310 70.4 (69.3– 71.6) 609 885 80.2 (80.0– 80.4)

Vacuum 1966 9.7 (9.2– 10.1) 69 239 9.1 (9.0– 9.2)

Breech 52 0.3 (0.3– 0.3) 5124 0.7 (0.7– 0.7)

Forceps 5 <0.1 (<0.1 to <0.1) 264 <0.1 (<0.1 to <0.1)

Unplanned CS 3788 18.6 (18.1– 19.2) 67 265 8.8 (8.8– 8.9)

Emergency CS 205 1.0 (0.9– 1.2) 8561 1.1 (1.1– 1.1)

Nulliparous pregnancies 9807 336 972

Intended mode of 
delivery

Elective CS 3434 35.0 (33.9– 36.2) 15 507 4.6 (4.5– 4.7)

Trial of labor 6373 65.0 (63.4– 66.6) 321 465 95.4 (95.1– 95.7)

Multiparous pregnancies 22 031 464 312

Previous CS 9975 45.3 (44.4– 46.2) 80 613 17.4 (17.2– 17.5)

Intended mode of 
delivery

Elective CS 8078 36.7 (35.6– 37.5) 25 955 5.6 (5.5– 5.7)

Trial of labor 13 953 63.3 (62.3– 64.4) 438 357 94.4 (94.1– 94.7)

Note: Pregnancies with diagnosed maternal fear of childbirth (FOC) were compared to the ones 
without FOC diagnosis.
Abbreviations: CS, cesarean section; FOC, fear of childbirth.
aRates from attempted vaginal deliveries (elective CSs are excluded).

TA B L E  3  Intended mode of delivery 
and mode of delivery.

F I G U R E  3  The annual absolute 
numbers of intended mode of delivery 
(trial of labor/elective cesarean section 
[CS]) among women with diagnosed fear 
of childbirth during the years 2004– 2018.
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The main limitation of this study is that the indications behind 
elective CS delivery are not registered in the MBR, which means that 
indications for these delivery methods remain unknown. Moreover, 
as there is no uniform criteria or definitions for FOC, the severity 
of FOC is also unknown. Generally, FOC is defined as anxiety and 
fear of pregnancy, childbirth, or the parenting of a child that impairs 
daily wellbeing. FOC takes different forms in different women and 
may manifest as physical complaints, nightmares, and difficulties to 
concentrate.23

5  |  CONCLUSION

The incidence of maternal FOC has shown a strongly increasing 
trend during our 14- year study period. The incidence rose six- fold 
during the study period. However the numbers of elective CS among 
women with this diagnosis, which had earlier risen in parallel, leveled 
off in 2014.
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TA B L E  4  Adjusted odds ratios (aOR) with 95% confidence 
intervals (CIs) for the event of turning mode of delivery into 
elective cesarean section (CS).

Risk of CS

aORa CI

Total women with FOC 8.63 (8.39– 8.88)

Nulliparous women with FOC 11.55 (11.03– 12.10)

Multiparous women with FOC 7.49 (7.22– 7.77)

Note: Pregnancies with diagnosed maternal fear of childbirth were 
compared to the ones without FOC diagnosis.
Abbreviation: FOC, fear of childbirth.
aAdjusted by year of the pregnancy, maternal age, previous cesarean 
section, and weight of the neonate.
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