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ABSTRACT
Objectives To explore how the time of delivery influences
childbirth experience.
Design A retrospective cohort study.
Setting Childbirth in the four Helsinki and Uusimaa
Hospital District hospitals, Finland, from 2012 to 2018.
Participants 105 847 childbirths with a singleton live
fetus.
Main outcome measures Childbirth experience
measured by Visual Analogue Scale (VAS).
Results The major difference in average childbirth
experience measured by VAS was between primiparas
(8.03; 95% CI 8.01 to 8.04) and multiparas (8.47; 95%
CI 8.45 to 8.48). Risk ratio (RR) of the low VAS (≤5) was
2.3 when primiparas were compared with multiparas.
Differences in VAS between distinct periods were found in
two stages: annual and time of day. The decrease in VAS
from 2012–2016 to 2017–2018 in primiparas was from
7.97 (95% CI 7.95 to 7.99) to 7.80 (95% CI 7.77 to 7.83)
and from 2014–2016 to 2017–2018 in multiparas from
8.60 (95% CI 8.58 to 8.61) to 8.49 (95% CI 8.47 to 8.52).
Corresponding RRs of low VAS were 1.3 for primiparas and
1.2 for multiparas. Hourly differences in VAS were detected
in primiparas between office hours 08:00–15:59 (7.97;
95% CI 7.94 to 7.99) and other times (night 00:00–07:59;
7.91; 95% CI 7.88 to 7.94; and evening 16:00–23:59;
7.90; 95% CI 7.87 to 7.92). In multiparas differences in
VAS were detected between evening (8.52; 95% CI 8.50 to
8.54) and other periods (night; 8.56; 95% CI 8.54 to 9.58;
and office hours; 8.57; 95% CI 8.55 to 8.59).
Conclusion The maternal childbirth experience depended
on the time of delivery. Giving birth during the evening
led to impaired childbirth experience in both primiparas
and multiparas, compared with delivery at other times.
The impact of labour induction on childbirth experience
should be further examined. The reorganisation of delivery
services and the reduction of birth preparations might
affect annual VAS. VAS is a simple method of measuring
the complex entity of childbirth experience, and our results
indicate its ability to capture temporal variation.

INTRODUCTION
Childbirth is a unique moment in a woman’s
life, and it can vary from being a transformative life experience to a severely traumatising
event. The childbirth experience is a complex
combination of physical, psychological,

Strengths and limitations of this study
►► The study was conducted with large data with more

than 100 000 parturients.
►► Visual Analogue Scale is routinely collected in hospi-

tals, and data were available for 90% of parturients,
which minimised selection bias.
►► A simple measure of childbirth experience does
not allow differentiating the dimensions of the
phenomenon.

emotional and social elements that are
accompanied by various obstetrical factors.1
It influences not only the mother, but also
the infant and the whole family.2 3 Childbirth
experience has been evaluated from multiple
perspectives, such as the importance of the
support of caregivers,4 the type of delivery,
the control of labour pain, sociodemographic
and mental characteristics of the parturient,
and numerous obstetrical factors.5–8 However,
the temporal dimensions of childbirth, that
is, when childbirth experience happens, have
remained an unexplored area of research
despite their clear potential for manifold
implications. There seems to be a lack of
studies exploring childbirth experience influenced by seasonal variations, time-
related
hospital practices, the pressure of staff and
the time of the day.
Prior studies have addressed various
maternal and neonatal birth outcomes
related to the time of delivery. The results are
inconsistent as some studies reported significant associations between the time of delivery
and the explored outcomes, while others
did not find any significant associations.
Existing research has addressed maternal
and neonatal birth outcomes on the levels
of years,9–14 months,15–17 days of the week17–20
and time of the day.15 21–31 However, as most of
these studies investigated adverse outcomes,
they might ignore more subtle changes due
to different time settings, like the fatigue of
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the caregiver or pressure of the staff. The childbirth experience might be more susceptible to these factors than
mortality or morbidity of the mother or the neonate.
Thus, this study aims to shed light on the variations in
childbirth experience related to the time of delivery.
METHODS
Data acquisition
The data used in this study consists of 120 437 childbirths
from 2012 to 2018, 118 519 of which were singleton
live births (98.4%). The Visual Analogue Scale (VAS)
was collected from 89.3% of singleton live births, corresponding to 105 847 childbirths. Analyses were carried
out separately for primiparas (48 231; 45.6%) and multiparas (57 616; 54.4%).
We used two measures in our analyses: mean VAS and
the share of low VAS (1–5). The distribution of VAS was
negatively skewed for both primiparous and multiparous
women.
The VAS was collected during the conversation with
the midwife (when possible not the one who assisted the
delivery) prior to discharge from postpartum unit. VAS
was measured asking parturients to rate their overall
childbirth experience from the scale from 1 to 10, 1
indicating ‘very negative childbirth experience’ and 10
indicating ‘very positive childbirth experience’. Patients
were given an iPAD, where they drew a VAS score on the

scale with a stylus. This number was captured and digitally
transferred to the hospital database in whole numbers.
The scale did not change over the years of the research
conduction. The midwives were guided to pursue as safe
atmosphere to the conversation as possible.
By using mothers’ identification numbers, VAS
responses were combined with their relevant background
information from the Medical Birth Register (table 1),
including antenatal and perinatal data from mothers
and their infants up to 7 days after birth. The Medical
Birth Register is an obligatory register of high quality and
complete coverage.32 It includes information about all
live births and stillbirths of gestational age of 22 weeks
or more or a birth weight of 500 g or more. The Finnish
Institute for Health and Welfare has maintained the
register since 1987.33
Confounding variables
The six potential confounding factors were identified
according to previous studies and the initial analysis.
Information of those factors was compressed into a few
categories for use in the analysis. Table 1 contains all
factors and subgroups in detail. Briefly, the mother’s age
was classified into two groups, using as a limit the age of
30 years. The prepregnancy weight and height were self-
reported during the first antenatal visit. The body mass
index (BMI) was calculated and categorised into normal
or overweight and obese women using the limit of BMI

Table 1 Characteristics of birth register data
Primiparas
Maternal characteristics No of observations
Age of mother, years

Multiparas

Total

Low VAS

Total

Low VAS

Total

48 231

4571

57 616

2304

105 847

 <30

49.1%

43.2%

28.3%

27.0%

37.8%

 ≥30

50.9%

56.8%

71.7%

73.0%

62.2%

 <30

91.0%

89.1%

87.4%

84.2%

89.1%

 ≥30

9.0%

10.9%

12.6%

15.8%

10.9%

 Married, registered partnership
or partnership

78.6%

76.7%

91.6%

89.5%

85.7%

 Other

18.2%

19.6%

5.1%

6.6%

11.0%

6.2%

8.4%

8.9%

12.9%

7.7%

95.3%

95.4%

96.6%

93.8%

96.0%

 Vaginal delivery

62.4%

38.6%

82.8%

57.7%

73.5%

 Instrumental delivery

Body mass index before pregnancy

Partnership status

Fear of childbirth
Delivery characteristics Gestational age (weeks ≥37)
Mode of delivery

17.0%

27.1%

4.3%

12.4%

10.1%

 Scheduled caesarean section

5.5%

2.6%

6.8%

7.0%

6.2%

 Urgent caesarean section
 Emergency caesarean section

14.0%
1.0%

28.9%
2.9%

5.6%
0.5%

19.2%
3.7%

9.4%
0.7%

VAS, Visual Analogue Scale.
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Table 2 Crude and adjusted means of VAS for primiparas
and multiparas
Primiparas

Multiparas

P value

No of observations 46 887
Mean VAS

55 377

 Crude (SE)

7.92 (0.006)

8.55 (0.008)

<0.001

 Adjusted* (SE)

8.03 (0.007)

8.47 (0.007)

<0.001

 95% CI
Low VAS (1–5)

8.01 to 8.04
9.5%

8.45 to 8.48
4.0%

*Adjusted by mother’s age, body mass index before pregnancy,
gestational age, fear of childbirth, partnership status and mode of
delivery.
VAS, Visual Analogue Scale.

Figure 1 Inclusion of childbirth experiences in the study.
VAS, Visual Analogue Scale.

30.34 The fetus was defined as term when its gestational
age was at least 37 weeks. The fear of childbirth was drawn
from a registered antenatal diagnosis of O99.80 in the
International Classification of Diseases 10th revision (fear
of childbirth). Being married or in cohabitation with a
partner was an indication of support from a partner in
this research.
Mode of delivery was divided into five categories
(table 1): (1) vaginal deliveries (VD), which contain both
cephalic (61.4% of primiparas; 82.2% of multiparas) and
breech presentation (1.0%; 0.6%); and (2) instrumental
or assisted vaginal delivery (17.0%; 4.3%) comprising
mostly vacuum deliveries, including five forced deliveries.
Caesarean sections (CS) were categorised on the basis of
urgency into (3) scheduled/elective (5.5%; 6.8%); (4)
urgent CS (14.0%; 5.6%); and (5) emergency CS (1.0%;
0.5%).

Analysis
Analysis of covariance (ANCOVA) was applied to
compare mean differences between periods. Additionally,
a t-test and z-test of independent samples and analysis of
variance (ANOVA) were used to define the reasonable
periods of years, months, quarters, weekdays and hours.
Since the equality of variance assumption of ANOVA was
not met, the non-parametric Kruskal-Wallis test was used
to detect significant differences between groups. For
the periods of time, the means of VAS between periods
were compared with ANCOVA. Next, the association was
clarified by adjusting the effect of the confounding variables. The statistical significance was set to p<0.05 (95%
CIs). The percentages of low VAS (1–5) were analysed
to comprehend the differences. Based on those proportions, risk ratios (RRs) for low VAS were calculated. All
analyses were conducted using IBM SPSS Statistics V.25.
Patient and public involvement
In our register-based data, the involvement of patients
and public was not feasible.

Missing data
Evaluation of missing data revealed statistical differences
between the cohort and the data included in this research
in each period. The essential change was between years,
while the higher percentage of parturients was included
in the data after 2014. This was due to new hospital
practices of collecting the VAS measure. Other minor
differences were considered arbitrary. Data of maternal
characteristics were complete except for the data of BMI
before pregnancy, which was absent in 1344 (2.8%) primiparas and 2239 multiparas (3.9%). VAS did not differ
significantly between the data and missing values.
Data included in this study were not skewed in terms
of basic characteristics. Minor differences were identified with the mode of delivery: VDs (73.5%) were
over-represented in the data compared with the cohort
(71.8%).

RESULTS
The Medical Birth Register comprised 120 437 childbirths, with 122 102 neonates in four hospitals of the
Helsinki and Uusimaa Hospital District during 2012–
2018. In this study, 105 847 childbirths with singleton
live neonates were included (figure 1). Childbirths
consisted of 48 231 (46%) primiparous and 57 616 (54%)
multiparous women (table 2). The mean difference in
VAS between parity groups was statistically significant
(p<0.001). This difference remained even when the
effects of confounding variables were controlled. This
result confirms the decision to analyse these groups separately. The effects of maternal confounding variables
(mother’s age of ≥30 years, BMI before pregnancy of ≥30
and fear of childbirth) on VAS were negative. However,
the partnership status, which served as an indication of
partner support, had a positive effect on the childbirth
experience.
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Analysing the percentage of negative childbirth experiences with low VAS (1–5) revealed that in 2016 and 2017
more negative experiences were reported, mostly in large
delivery units. The smallest unit represented an increase
in the percentage of low VAS, from 5.3% (2012–2016) to
5.5% (2017–2018) (RR=1.0) among primiparas. In the
two large units, together representing more than 70%
of the deliveries studied here, the percentage of low VAS
grew from 7.0% to 11.6% (RR=1.7) and 8.3% to 13.5%
among primiparas (RR=1.6). The percentages of low VAS
were lower among multiparas, but the same tendency also
existed in this group while corresponding RRs for low
VAS between periods were from 0.9 to 1.1 in the smallest
unit and from 1.5 to 1.9 in two large units.

Figure 2 Variation of annual VAS means by parity was
classified into two categories for the primiparas and three for
the multiparas. VAS, Visual Analogue Scale.

Year
The trend of annual means of VAS was mostly decreasing
from the year 2012–2018, while a sharp decline occurred
in 2017 (figure 2). The annual variance of primiparas was
divided into two categories based on the group comparisons revealed by the ANOVA: the period from 2012 to
2016 and the period from 2017 to 2018 (table 2). We
detected a significant difference in the means of VAS
between these periods, and differences remained in the
adjusted effects of confounding variables (table 3).
Also, the VAS of both primiparas and multiparas
declined during 2017–2018. The VAS of multiparas was
analysed in three periods since it showed significant
differences between different periods, for both crude and
adjusted means: data from 2012 to 2013, 2014 to 2016
and 2017 to 2018 were grouped (table 3).

Quarter
month categories
Monthly data was collapsed into 3-
starting from January, and differences between the quarters were examined. This was due to the observation that
monthly VAS was decreased at the end of the year in
primiparas. Nevertheless, significant differences were not
detected in either of the groups.
Month
Since the assumption of normality was not met among
parametric Kruskal-
Wallis test was
primiparas, a non-
used to find differences between months. The results
confirmed the absence of monthly variance (H=7.755;
df=11; p=0.735). In multiparas, the effect of absence of
monthly variance was confirmed by ANOVA was evidenced
using ANOVA (F(11, 57 604)=0.318; p=0.982).
Weekday
VAS did not differ between weekdays (F(6, 48 224)=1.881,
p=0.080) among primiparas. Nevertheless, Sunday
(M=7.86, SE=0.022) received lower VAS values compared
with the other days (M=7.93, SE=0.008). Z-test for two
samples proved that the difference (0.07; 95% CI 0.020,
0.112) was statistically significant (z=2.836; p=0.005).

Table 3 Annual VAS means for primiparas and multiparas and shares of low VAS according to each period
Primiparas

Multiparas

 

2012–2016

2017–2018

No of
observations

34 937

11 950

 Crude (SE)

7.97 (0.009)

7.78 (0.015)

 Adjusted†
(SE)

7.97 (0.009)

7.78 (0.015)

P value

P value
(2012–2013)*

P value
(2014–2016)*

8.48 (0.011)

<0.001

<0.001

8.49 (0.011)

0.007

<0.001

2012–2013

2014–2016

2017–2018

16 481

24 744

14 152

<0.001

8.54 (0.011)

8.60 (0.009)

<0.001

8.54 (0.010)

8.60 (0.009)

Mean VAS

 95% CI

7.95 to 7.99

7.77 to 7.83

8.51 to 8.56

8.58 to 8.61

8.47 to 8.52

Low VAS (1–5)

8.8%

11.4%

3.8%

3.6%

4.4%

*Reference group is the last period (2017–2018).
†Adjusted by mother’s age, body mass index before pregnancy, gestational age, fear of childbirth, partnership status and mode of delivery.
VAS, Visual Analogue Scale.
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Table 4 VAS for each time of the day

No of primiparas
 Mean VAS

Night
(00:00–08:00)

Office hours
(08:00–16:00)

Evening
(16:00–00:00)

15 311

16 631

16 288

P value

P value

(Night)*

(Office
hours)*

 Crude (SE)

7.90 (0.014)

8.00 (0.013)

7.87 (0.013)

0.112

<0.001

 Adjusted† (SE)

7.91 (0.014)

7.97 (0.013)

7.90 (0.013)

0.570

<0.001

 95% CI

7.88 to 7.94

7.94 to 7.99

7.87 to 7.92

 Low VAS (1–5)

9.4%

8.8%

10.3%

No of multiparas

18 530

20 401

18 685

 Crude (SE)

8.58 (0.010)

8.55 (0.010)

8.52 (0.010)

<0.001

0.057

 Adjusted† (SE)

8.56 (0.010)

8.57 (0.010)

8.52 (0.010)

0.005

0.001

 95% CI
 Low VAS (1–5)

8.54 to 8.58
3.6%

8.55 to 8.59
4.1%

8.50 to 8.54
4.3%

 Mean VAS

*Reference group is Evening (16:00–00:00).
†Adjusted by mother’s age, body mass index before pregnancy, gestational age, fear of childbirth, partnership status and mode of delivery.
VAS, Visual Analogue Scale.

However, the association between VAS and weekday did
not remain significant when adjusted for confounding
variables. When the coefficients of confounding variables
were considered, all variables reached statistical significance, with the mode of delivery being the strongest. The
stepwise procedure indicated the relevance of the scheduled CS in VAS.
There was no significant difference in the VAS of multiparas between weekdays (F(6, 57609)=2.059; p=0.055).

DISCUSSION
Here, we explored how the time of delivery influences
childbirth experience by using a large-
scale data set
with 105 487 VAS responses between 2012 and 2018
in the capital region of Finland. The main finding was
that the levels of childbirth experience differed between

primiparas and multiparas. This result is consistent with
prior research where the expectations and experiences
of childbirth include specific disparities between primiparous and multiparous women.35 36 Also, we detected
a decline in the VAS scores between the years 2016 and
2017. The magnitude of this annual difference is a quarter
of the difference due to parity. No seasonal or monthly
changes were detected in the childbirth experience.
Even though the reported scores on Sundays were lower
compared with the other days of the week, this difference
disappeared after controlling confounding factors. An
interesting finding was that both primiparas and multiparas had better childbirth experience during office
hours than in the evening. The results differ between
primiparas and multiparas when comparing night with
evening. The magnitude of this difference is half of the
change between year periods.
The factors explaining the decrease in the scores referring to childbirth experience after 2016 are likely to be
general since a similar changes effect was observed in
both primiparas and multiparas. Since we did not find
any explanatory characters concerning parturients,
various organisational factors may be important: substantial changes occurred in the delivery services in the hospitals of Helsinki and Uusimaa Hospital District in 2016 and
2017. One major birth hospital was closed in 2017. This
led to the concentration of deliveries in larger delivery
units, which may negatively affect the childbirth experience. Our findings support that negative experiences
were more prevalent in the large delivery units compared
with the small units. Furthermore, there were simultaneous changes in the working conditions of the staff as
they worked in several departments during a week and
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Time of the day
The time of delivery was first classified on an hourly
basis. The primiparas giving birth during office hours
(08:00–15:59) reported higher VAS, hence more positive
childbirth experience, compared with evening (16:00–
23:59) or night (00:00–07:59) deliveries (table 4). This
association remained significant even when adjusted for
confounding factors. No difference was detected between
evening and night.
On the contrary, multiparous women evaluated their
childbirths more positively at night compared with
the evening (table 4). When adjusted for the effects of
confounding factors, the difference between office hours
and evening was statistically significant. Overlapping 95%
CIs for night and office hours reveal that they are considered equal.
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did not have the same work community where they knew
each other. Moreover, birth preparations and excursion
visits to hospitals for pregnant women and their partners
were reduced and replaced with digital materials in most
units during the years 2015 and 2016. Birth preparations
have been associated with higher childbirth satisfaction.37
The lack of the physical presence and encounter with a
caregiver is likely to undermine the parturient’s confidence, reduce access to reliable information and cause
fear. This reflected in the decreased VAS, indicating
more negative experience, in primiparas slightly before
multiparas.
Major seasonal or weekday differences were not discovered in our study. The holiday period with less experienced staff did not seem to influence the childbirth
experience. The dark season has been associated with
the prevalence of postpartum depression.38 This is in line
with our findings showing a tendency of reduced VAS
among primiparas at the end of the year, even though it
did not reach statistical significance.
We found that giving birth during office hours led to the
highest VAS. Controlling confounding variables, showed
that the night hours reached similar levels to office hours
in groups of multiparas. In primiparas, the lowest scores
were reported for nighttime deliveries, possibly due to
induced labour. It has been shown that labour induction is
connected to negative birth experience.6 8 In our delivery
units, labour induction was mostly started before noon,
thus, childbirth commonly took place during the evening
in multiparas and at night in primiparas. According to the
findings of Namaky and colleagues,39 this could account
for the differences in nocturnal childbirth experiences
between primiparas and multiparas.
Our study has several strengths. First, we collected
long-term data over 7 years, with over 100 000 responses,
making this one of the largest studies assessing childbirth
experience. Second, using VAS as a simple measure of the
childbirth experience, it reached the majority of parturients in the Helsinki University Hospital area. This reduced
the selection bias, which is typical in health studies.
Our study also has some limitations. First, to evaluate
the childbirth experience, we used only the VAS score.
However, it has also been used successfully to measure
childbirth experience and satisfaction to childbirth7 8 40 41
as well as the fear of childbirth, mood and other subjective feelings.5 36 42 Furthermore, in evaluating childbirth
experience, VAS correlated moderately with highly
established and validated Wijma Delivery Expectancy/
Experience Questionnaire measuring birth experience.7
They also stated that VAS has its advantage over the
more comprehensive instruments in its ease of collection
and, therefore, in its accessibility to individuals from all
groups. Second, the collection of VAS in hospitals might
be limited by communication problems if the parturient
and staff do not share a common language. Since the VAS
measure is simple and can be explained with a few words,
this is a rare and unlikely problem. Third, the subjective perception of a VAS scale could lead to inaccuracy

in the measurement. However, the large number of data
prevents this effect. Fourth, we lack data on the background or ethnicity of migrants, so, our data may not be
generalised to women from other ethnic origins. Fifth, the
timing of discharge and VAS collection differed among
study participants, which may have affected the results in
this study. The percentage of women undergoing outpatient delivery is marginal (<1%) and, therefore, its effect
on the results is likely to be insignificant. We did not have
exact data about the hospital stay, which is a limitation
of the study. Since the childbirth experience is evaluated
within the first 72 hours after childbirth, the main feelings may be connected to the relief of concluding the
delivery and having the baby.43 In particular, traumatic
events could take longer to ingrain into the mind.44 On
the other hand, possible pain could still exist, making the
mood unstable, which may result in more negative evaluations compared with a few weeks later.
To conclude, we hypothesised that organisational
changes might potentially affect the childbirth experience
of parturients. Offering an option to familiarise themselves with the facilities could help to build confidence
in childbirth care in delivery units. Giving birth during
office hours was shown to lead to a better childbirth experience compared with delivery at other times of the day.
There is no opportunity to schedule spontaneous deliveries, but the impact of labour induction on the childbirth experience should be further scrutinised. VAS is a
simple method of measuring such a complex phenomenon as childbirth experience and the present results
prove its usefulness in studying temporal variations. As a
routine practice in hospitals, VAS reaches the majority of
parturients. Therefore, it can be used to assess the experience of individuals, as well as for the planning of hospital
functions. VAS combined with the Medical Birth Register
is a fruitful source of knowledge about childbirth experience and related factors. It should be scrutinised with
other aspects as well. The shortcomings in measurement
accuracy can be remedied with the use of large data sets
and by combining VAS with other high quality medical
registers kept by the Finnish authorities.
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