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Abstract
Objective: To compare maternal and perinatal outcomes between day-time and evening/night-time births in a low-risk population.
Material and Methods: The present study had a retrospective and cross-sectional design. The study recruited 421 pregnant women admitted
for spontaneous or induced labor, with singleton, full-term pregnancy, without comorbidities, and with birthweight between 2,500 and 4,499
g. Maternal data, including severe bleeding, need for blood transfusion, puerperal infection, and admission to the intensive care unit, and
neonatal data including birthweight, Apgar scores at first and fifth minute, oxygen administration, resuscitation, admission to the neonatal care
unit, infection, and blood transfusion, were evaluated. Univariate and multivariate analysis and calculation of the prevalence ratio (PR) were
performed with a 95% confidence interval (CI).

Results: There were no differences in factors of maternal morbidity between delivery times. Newborns delivered during the evening/night-time
had a higher prevalence of infection (15.3% vs 7.9%, p=0.019, PR: 2.11, CI 95% 1.13-3.93) and hospitalization in the neonatal care unit (25.8% vs
10.4%, p<0.001, PR: 2.99, CI 95% 1.76-5.10). There was no difference in other perinatal morbidities examined.

Conclusion: Evening/night-time births were associated with a higher prevalence of infection and the need for admission to an intensive care
unit. (J Turk Ger Gynecol Assoc 2020; 21: 221-7)
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Introduction
In Brazil, and worldwide, the emphasis on humanized childbirth
care has increased. In this model of humanized childbirth,
several measurements are adopted to improve access,
reception, quality, and resolution of obstetric care; actions that
are important to reduce maternal and perinatal morbidity (1).
The Brazilian Ministry of Health, which aims to provide
better maternal and perinatal outcomes, has created public
policies that seek to improve the quality of maternal and
child healthcare. Despite expanding prenatal care, delivery,
and newborn care, maternal and perinatal mortality rates

are still high, as evidenced by intense hospitalization and
medicalization of childbirth (2,3).
A higher risk of adverse perinatal outcomes among parturients
admitted during off-hours (weekends, evening, during the night)
compared to office hours, has led to questions about the quality
of care provided during off-hours (4,5). According to de Graaf et
al. (6), these findings are evidence of organizational problems
that directly affect perinatal outcomes. According to Gijsen et
al. (7) evening and nighttime deliveries are associated with a
higher risk of adverse perinatal outcomes when compared with
daytime deliveries. These risks are concentrated in subgroups
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that involve induction or augmentation of labor or emergency
cesarean section.
In Brazil, no studies have analyzed the childbirth care received by
parturients in maternity hospitals during the day, in the evening,
or at night. The study objective was to compare maternal and
perinatal outcomes between daytime and nighttime births in a
low-risk population in a tertiary healthcare setting.

Material and Methods
The present study was a cross-sectional study with a
retrospective design. Data was collected from medical records
and birth notification forms from April 1st, 2014 to March 31st,
2015. The research complied with resolution no 466/2012 of the
National Health Council and was approved by the local ethics
committee (approval number: 957,050).
To compose the sample, a finite size calculation was performed
with a 95% confidence interval (CI) and a maximum error of
5%, resulting in a sample size of 351 based on the number of
deliveries in the period of one year, between 2014 and 2015
with 4,099 deliveries performed. In addition, 20% was added to
cover participant drop-out, thus resulting in a final recruitment
target of 421 participants.
The study included parturients admitted to the obstetric
center during spontaneous or induced labor with a live fetus
upon admission, and with singleton, full-term pregnancy and
without comorbidities, which included a history of diabetes
and/or chronic or gestational arterial hypertension, human
immunodeficiency virus infection, and/or positive venereal
diseases research laboratory. Fetal birth weights should be
between 2,500 g and 4,499 g. Parturients admitted for elective
cesarean section were excluded. For the purpose of the study
daytime hours were defined as 7.00 a.m. to 6.59 p.m. and
evening/nighttime hours as 7.00 p.m. to 6.59 a.m. This division
was due to standardization of staff shift patterns. Mother and
baby pairs were divided into two groups based on delivery
falling into one of these two time groupings.
Initially, a list of 729 patient names was constructed. The list
included patients who had given birth in that period following
examination of neonatology records. After further examination
of patients’ medical records, 172 women were removed
because they did not meet the inclusion criteria. A total of
136 medical records were requested but were not available.
Therefore, the final sample consisted of 421 women and their
newborns, since there were no fetal or neonatal deaths (Figure
1).
Epidemiological and obstetric care data were collected. Data
items collected were in four basic categories. These were: i)
sociodemographic characteristics including race, age, marital
status and education; ii) obstetric clinical characteristics
including number of pregnancies (including the current
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pregnancy), number of previous cesarean sections, number of
prenatal consultations, Robson’s classification, type of delivery,
professional who attended the delivery; iii) maternal morbidity
including severe bleeding, need for blood transfusion, puerperal
infection, and admission to the intensive unit care (ICU); and
iv) neonatal morbidity including Apgar scores at 1st and 5th
minute, need for oxygen, resuscitation in the delivery room,
admission to the neonatal ICU, neonatal jaundice, history of
infection and blood transfusion.
Statistical analysis
The data was analyzed using Stata® 11.2 software (Stata Corp.,
College Station, TX, USA). Univariate analysis was performed,
with the calculation of proportions for categorical variables and
measurements of central tendency for numerical variables.
The differences between the study groups were assessed for
statistical significance using the chi-squared test or Fisher’s
exact tests for categorical variables. A significance level of
p<0.05 was considered statistically significant. The prevalence
ratio (PR) was calculated with a 95% CI.

Results
Table 1 shows the comparison of sociodemographic and
obstetric characteristics among the participants according
to the two birth times. Of the 421 deliveries, 190 (45.1%)
occurred during the evening/night-time, while 231 (54.9%)
occurred during the day-time. There was a predominance
of patients who were non-white and a higher proportion of
women aged 20-35 years (63.6%). Regarding relationship
status, 74.7% of patients had a partner. In educational terms,
56.3% had attended high school, while 54.2% of participants
were primiparous. The majority of patients (64.5%) had at least
six prenatal consultations and had not previously undergone
cesarean section (93.7%) (Table 1).
When the parturients were separated by Robson’s classification,
there was no statistical difference between the period of delivery.
99.1% of the women involved in the study were classified in the

Figure 1. Recruitment of the participants
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Table 1. Sociodemographic and obstetric characteristics according to the birth time
Day

Evening/night

n (%)

n (%)

231 (100.0)

190 (100.0)

Non-white

150 (64.9)

129 (67.9)

White

14 (6.1)

13 (6.8)

No information

67 (29.0)

48 (25.3)

<20

77 (33.3)

64 (33.7)

20-35

147 (63.6)

117 (61.6)

>35

7 (3.0)

9 (4.7)

Without partner

56 (24.2)

48 (25.3)

With partner

172 (75.4)

142 (74.7)

No information

3 (1.3)

0 (0)

Elementary school

93 (40.3)

80 (42.1)

High school

130 (56.3)

101 (53.2)

University

8 (3.5)

9 (4.7)

Primiparous

116 (50.2)

103 (54.2)

Multiparous

115 (49.8)

87 (45.8)

0

207 (89.6)

178 (93.7)

1

21 (9.1)

12 (6.3)

≥2

2 (0.9)

0 (0.0)

No information

1 (0.4)

0 (0)

<6

82 (35.5)

71 (37.4)

≥6

149 (64.5)

119 (62.6)

Vaginal

178 (77.1%)

143 (75.3%)

0.91 (0.58-1.42)

Cesarean section

53 (22.9%)

47 (24.7%)

1

Doctor

151 (65.4%)

145 (76.3%)

1

Nurse

66 (28.6%)

35 (18.4%)

1.81 (1.13-2.89)

Multiprofessional team

12 (5.2%)

7 (3.7%)

1.65 (0.63-4.30)

No information

2 (0.9%)

3 (1.6%)

0.64 (0.11-3.89)

1

118 (51.1)

111 (58.4)

1

2

12 (5.2)

3 (1.6)

3.76 (1.03-13.89)

3

69 (29.9)

62 (32.6)

4.70 (0.54-40.89)

4

5 (2.2)

1 (0.5)

1.05 (0.68-1.61)

5

24 (10.4)

12 (6.3)

1.88 (0.89-3.94)

6

2 (0.9)

1 (0.5)

1.88 (0.17-21.04)

7

1 (0.4)

0 (0)

*

Variable

PR (CI 95%)

p

1.08 (0.49-2.38)

0.849d

0.91 (0.61-1.36)
1.59 (0.58-4.35)

0.366d

0.96 (0.62-1.50)

0.869d

0.88 (0.59-1.30)
1.38 (0.52-3.66)

0.522d

0.85 (0.57-1.25)

0.414d

1.64 (0.80-3.40)
0.67 (0.32-1.40)

0.177d

0.92 (0.62-1.37)

0.691d

Race

Age (years)

Marital status

Scholarity

Number of pregnancies

Number of previous cesarean sections

Number of prenatal care consultations

Type of delivery
0.667c

Professional who attended the delivery

0.065c

Robson’s classification

PR: Prevalence ratio, CI: Confidence interval, cchi-square Pearson test, dFisher’s exact test; *Impossible to calculate

0.95d
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first five groups of the Robson classification, 0.9% in groups 6 and
7 and none of them in the groups 8, 9 and 10.
Table 2 shows that during the evening and at night, maternal
morbidity was more prevalent, but was not significantly different
when compared with that observed during the daytime.
Maternal morbidity was low in both periods considered.
The mean labor duration was longer for cesarean section
deliveries (13.8 hours) than the mean labor duration of vaginal
deliveries (8.34 hours). The prevalence of cesarean section was
not different between daytime and evening/nighttime births.
Among the cesarean sections, the main indications were fetal
distress (29%), cephalopelvic disproportion (28%), functional
dystocia (22%), and ≥2 previous cesarean sections (19%).
Table 3 shows the perinatal outcomes. Neonatal infection
was more frequent in deliveries that took place in the evening
and during the night (PR: 2.11). There was no difference
in Apgar scores, need for oxygen, need for resuscitation,
or jaundice. A greater number of hospitalizations in the
neonatal ICU (PR: 2.99) were observed during the evening
and at nighttime.
Multivariate analysis did not show any statistical difference
between the analyzed data. Infection and admission at ICU
were the factors that showed association with the delivery
shift in the univariate analysis. Comparison between the two
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groups for the variable “number of previous cesarean sections”
resulted in a p<0.2, which could suggest some interaction with
the delivery type. However on univariate analysis history of
previous cesarean section was shown to have had no influence
on the results (Table 4).
Multivariate analysis was performed for outcomes that were
shown to be statistically different between the shifts in which
the birth occurred. Multivariate analyses for the outcomes
of infection, admission of the newborn, type of delivery and
presence of previous cesarean section are shown in Table 4,
5. When performing the analysis, the outcome of infection and
admission of the newborn did not show statistically significant
association, and neither did the delivery shift or previous
cesarean section.

Discussion
It is encouraging that among the main results found, there
was an absence of difference in maternal morbidity between
delivery times. While newborns at evening/night-time had
a higher prevalence of infection and hospitalization in the
ICU, there was no significance differences for other perinatal
morbidities.
The difficulty of accessing the patients’ medical records, due
to logistical issues and the retrospective design, together with

Table 2. Maternal morbidity according to the birth time
Day

Evening/night

n (%)

n (%)

231 (100.0)

190 (100.0)

No

230 (99.6)

188 (98.9)

Yes

1 (0.4)

2 (1.1)

No

230 (99.6)

188 (98.9)

Yes

1 (0.4)

2 (1.1)

No

228 (98.7)

184 (96.8)

Yes

3 (1.3)

6 (3.2)

No

231 (100.0)

189 (99.5)

Yes

0 (0.0)

1 (0.5)

No

231 (100.0)

190 (100.0)

Yes

0 (0.0)

0 (0.0)

No

230 (99.6)

189 (99.5)

Yes

1 (0.4)

1 (0.5)

Variable

PR (CI 95%)

pd

2.44 (0.22-27.19)

0.466

2.44 (0.22-27.19)

0.466

2.47 (0.61-10.04)

0.204

-

0.451

-

-

1.21 (0.07-19.58)

0.890

Severe bleeding

Blood transfusion

Puerperal infection

Hysterectomy

Uterine rupture

Admission at ICU

ICU: Intensive care unit, PR: Prevalence ratio, CI: Confidence interval, dFisher’s exact test
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data being collected from secondary sources are limitations of
the study.

Hospitalization in the ICU was likely related to the higher

Evening and night-time deliveries are associated with increased
perinatal mortality and adverse perinatal outcomes. Gijsen et
al. (7) observed that there was a higher risk of adverse perinatal
outcomes among evening/night-time deliveries, regardless of
whether the pregnant woman was in the hospital before the
delivery or she was referred during labor, and proposed that
newborns who were delivered during the evening and nighttime may have been exposed to a longer first phase of labor
and were thus at higher risk of adverse perinatal outcomes.
These results can be compared to the current study which
showed lower Apgar scores at the 1st and 5th minute, a higher
prevalence of newborns admitted to the neonatal ICU and
infection when delivered during the evening/night-time.

difference was observed regarding the need to use oxygen and

risk of infection presented by these newborns. No significant
resuscitation in the delivery room when comparing birth shifts.
In the present study, evening/night-time deliveries were
associated with puerperal infection, hysterectomy and need
for admission to the ICU. Lyndon et al. (8) corroborate these
findings, since they identified that severe morbidity from
heart failure, severe postpartum hemorrhage, and sepsis
were associated with evening and nighttime deliveries. These
authors demonstrated that evening and nighttime delivery is a
risk factor for maternal morbidity, regardless of other obstetric
and sociodemographic risk factors, such as cesarean section,
race, and education (8).

Table 3. Perinatal outcomes according to the birth time
Day

Evening/night

n (%)

n (%)

231 (100.0)

190 (100.0)

2,501-3,500 g

171 (74%)

129 (67.9%)

0.74 (0.49-1.13)

3,501-4,499 g

60 (26%)

61 (32.1%)

-

<7

15 (6.5)

14 (7.4)

≥7

216 (93.5)

176 (92.6)

<7

1 (0.4)

2 (1.1)

≥7

230 (99.6)

188 (98.9)

No

199 (86.1)

162 (85.7)

Yes

32 (13.9)

27 (14.3)

No

220 (95.7)

179 (94.7)

Yes

10 (4.3)

10 (5.3)

Joint accommodation

207 (89.6)

141 (74.2)

Intensive care unit

24 (10.4)

49 (25.8)

No

82 (35.5)

Yes

Variable

PR (CI 95%)

p

Birthweight
0.167c

Apgar score at 1st min
0.87 (0.41-1.86)

0.724c

0.4 (0.04-4.54)

0.466d

1.03 (0.59-1.80)

0.899c

1.23 (0.50-3.01)

0.653c

2.99 (1.76-5.10)

<0.001c

62 (32.8)

1.12 (0.75-1.69)

0.563c

149 (64.5)

127 (67.2)

-

-

No

211 (92.1)

161 (84.7)

Yes

18 (7.9)

29 (15.3)

2.11 (1.13-3.93)

0.019c

No

230 (99.6)

188 (98.9)

Yes

1 (0.4)

2 (1.1)

2.44 (0.22-27.19)

0.466d

Apgar score at 5th min

Need for oxygen

Resuscitation at delivery room

Admission of newborn

Jaundice

Infection

Blood transfusion

PR: Prevalence ratio, CI: Confidence interval, cPearson’s chi-square test, dFisher’s exact test
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Bell et al. (9) analyzed the impact of birth during the evening/
night-time in the context of maternal or perinatal morbidity
and mortality and observed that pregnant women who gave
birth during the evening or at night-time were less likely to
have hypertension or pre-eclampsia and were less likely
to require cesarean section delivery. Conversely, a higher
percentage of women who gave birth at the end of the
night presented with antepartum hemorrhage and evening
and night-time deliveries were associated with lower Apgar
scores.
Mgaya et al. (10) observed that deliveries during the evening/
night-time were associated with a higher proportion of adverse
perinatal outcomes, including low Apgar scores, fetal distress,
early and neonatal death, and stillborn cases. We did not
register any maternal or neonatal deaths during the different
delivery times. Births at night, weekends and holidays are
associated with a higher rate of unfavorable umbilical artery
pH indices, with pH values <7.10 and Apgar scores <5 at 5
minutes (11). The objective of this study was not to evaluate
the pH results of umbilical cord blood, as it is not routine in
our service. However such data is an important indicator of the
condition of the fetus at birth.
Aiken et al. (12) reported no differences in the risk of adverse
perinatal outcomes between deliveries that were carried

Table 4. Multivariate analysis
Predictor

CI 95%

Odds
ratio

p

Admission of newborn
Joint accommodation
Intensive care unit

0.9523-3.925

1.9333

0.068

0.9943-3.580

1.8866

0.052

0.3166-2.945

0.9656

0.951

Delivery shift
Evening/night-day
Previous cesarean sections
Yes-No

Estimates represent the log odds of infection = Yes vs Infection = No.
CI: Confidence interval

Table 5. Multivariate analysis
Predictor

CI 95%

Odds
ratio

p

0.9943-3.580

1.8866

0.052

0.9523-3.925

1.9333

0.068

0.3166-2.945

0.9656

0.951

Delivery shift
Evening/night-day
Admission of newborn
Joint accommodation
Intensive care unit
Previous cesarean sections
Yes-No

Estimates represent the log odds of infection = Yes vs Infection= No.
CI: Confidence interval

out during the day and those that were carried out in the
evening or at night. However, they suggested that the number
of hours already worked by clinical staff before providing
assistance for unscheduled deliveries significantly influenced
the risk of adverse perinatal outcomes. In an Irish study in
2014, deliveries at a tertiary obstetric unit that occurred at
night were associated with a potential increase in rates of
adverse maternal and neonatal outcomes. However, they
did not identify a difference in birth weight in babies during
the two periods, and when examining the mode of delivery,
they found that women who gave birth at night were less
likely to do so by caesarean section. Hehir et al. (13) in 2014
suggested that maternal and neonatal complications may
occur at night due to the reduced number of staff and, in
keeping with the report of Aiken et al. (12), fatigue, which
may interfere with decision making and management of
patients. Fatigue generated by long hours of work before
taking a shift in a maternity ward, excessive hours of work,
and excessive responsibility for parturients generated by
the reduced number of health professionals, especially at
night-time, seem to interfere in decision-making and quality
of care provided, relating to possible adverse maternal and
perinatal outcomes. Policy makers should ensure there is
adequate financial and systemic support for the allocation of
human resources and increase the provision of labor facilities
in vulnerable areas, in addition to increasing staff numbers
during the weekends or night-time to improve the quality of
maternal intra- and post-delivery care (14).
The institution where the research was undertaken is
considered a reference for good practices in care and birth, in
addition to receiving higher risk patients from all municipalities
in the state. This results in a large number of current births,
on average 4,100 annually, suggesting that the findings can
be extrapolated to the local population, although it should be
borne in mind that a higher proportion of difficult deliveries is
likely in the current cohort.
The findings of this study demonstrate that births occurring
during the night shift were related to adverse neonatal
outcomes. This data demonstrates the need for institutional
assistance for the newborn and, perhaps, a need for an
assessment of the performance of existing routines. There is the
possibility that these results are replicated in other institutions,
and it is important to highlight the necessary care standards
regardless of the time of the assistance provided. These results
also highlight the importance of training so that standardized
practices are available. We believe that there should be further
studies, which may identify factors affecting the quality of the
assistance provided, in order to optimize delivery assistance
and which would result in excellent service provision, with the
least possible error.
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Conclusion
Evening/night-time births were not associated with adverse
maternal outcomes. However, a higher prevalence of adverse
neonatal outcomes, in particular infection and requirement
for ICU admission, were found in neonates delivered in the
evening/night-time period.
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