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Background: The second stage of labour is regarded as the penultimate climax of
the birth of the foetus. It has been perceived as the most critical time particularly with
exposure to asphyxial insults and resultant subsequent residual damages for the foe-
tus. To allay this anxiety and avoid untoward perinatal outcomes, it has been invoked to
justify arbitrary time limits and high rates of interference to expedite the delivery as a
preventative intervention.

Objective: The main objective of this study is to determine perinatal outcome in re-
lation to the duration of second stage in the Ethiopian settings in Addis Ababa.

Methods: A facility-based prospective cohort study was conducted on 3776 women
who delivered in the four selected teaching hospitals in Addis Ababa, Ethiopia. It focused
on the outcome of the babies born to these mothers and the labour partograph data.
Neonatal outcomes that were examined included the presence of meconium-stained am-
niotic fluid,1st minute Apgar score of <7, 5th minute Apgar score of <7, incidence of
perinatal asphyxia, sepsis, foetal injury, rates of admission to the intensive care unit and
perinatal mortality. Mean with standard deviation for quantitative, percentage and pro-
portion for qualitative variables were analyzed. A confidence limit of 95% and P value of
<0.05 was adopted for the expression of statistical significance. Stepwise multiple logis-
tic regression analysis was done, and adjusted odds ratios used to explore the real asso-
ciation. Chi square and Fischer exact tests were also employed for categorical variables.

Inclusion Criteria: term pregnancies beyond 37 completed weeks of gestation, sin-
gleton, vertex presentation, having reached or were referred either with established or
prolonged second stage of labour.

Exclusion Criteria: preterm deliveries before 37 completed weeks of gestation, un-
known or undetermined gestational ages, intrauterine foetal death before 2nd stage of
labour and neonates with known lethal congenital anomalies.

Result: The mean duration of labour was 14.4 + 8.3 hours’ and second stage of labour
was 62 min+44 (4-330min). It was found out that perinatal complications increased
with increasing duration of second stage of labour. With a duration of second stage of
labour of more than 1hour, Apgar score <7, respiratory distress syndrome, meconium
aspiration syndrome and admission to neonatal intensive care unit became more inev-
itable.

Conclusion: There is increased probability of perinatal morbidity and mortality
with prolonged second stage. Hence, labour should be re-assessed in order to avoid poor
neonatal outcomes especially if second stage of labour is protracted beyond an hour.

Recommendation: national guideline on management of labour and perinatal audit
at a central higher level ought to be in place.
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Introduction

The second stage of labour (SSOL) is defined as duration from
fully dilated cervix until delivery of the baby [1-7]. A prolonged
second stage is depicted, in nulliparous patients, as a lack of
continuing progress for 3 hours with regional anaesthesia or 2
hours without regional anaesthesia whereas for multiparous
patients a lack of furtherance for 2 hours with or 1 hour without
regional anaesthesia [5,6,8]. Every year an estimated 4 million
babies die in the first 4 weeks of life and a similar number are
stillborn. Three-quarters of neonatal deaths happen in the first
week with the highest risk of death being on the first day of life.
Almost all (99%) neonatal deaths arise in low and middle-income
countries, the highest rates are generally registered in sub-Saharan
Africa. The countries in these regions, with some exceptions, have
made little progress in reducing such deaths in the past 10-15
years. Globally, the main direct causes of neonatal death are
estimated to be preterm birth (28%), severe infections (26%), and
asphyxia (23%). Maternal complications in labour carry a high
risk of neonatal death, and poverty is strongly associated with an
increased risk [9].

The World Health Organization recommends that decisions
about curtailing the SSOL should be based on surveillance of the
maternal and foetal conditions, and on the progress of labour.
WHO also suggests that if there are signs of foetal distress or if the
presenting part fails to descend there is a good reason to terminate
the labour. However, if the mother’s condition is satisfactory, the
foetus is in good condition, and there is evidence of progress in the
descent of the foetal head, there are no grounds for intervention.
In case of a second stage of >2 hours in nulliparous women
and >1 hour in multipara; the chance of spontaneous delivery
within a reasonable time decreases, and termination should be
contemplated [8]. Before the introduction of continuous electronic
foetal heart rate monitoring, the usual practice in managing
the SSOL was to avoid a prolonged second stage and to expedite
delivery by operative means in order to reduce the risk of foetal
asphyxia [4]. This approach sometimes led to augmentation with
oxytocin, difficult instrumental operative vaginal deliveries or too
difficult Caesarean sections which could contribute to neonatal and

maternal morbidity [3].

In Swedish study, overall rates of umbilical artery acidosis,
birth asphyxia-related complications and admission to Neonatal
Intensive Care Unit were 1.08, 0.63 and 6.42%, respectively. Rate
of birth asphyxia- related complications gradually increased
with duration of second stage: from 0.42% at <1 h to 1.29% at =
4 h (adjusted RR 2.46 (95% CI 1.66 to 3.66)). For admission to
NICU, corresponding rates were 4.97 and 9.45%, and adjusted
RR (95% CI) was 1.80 (95% CI 1.58 to 2.04). Compared with
duration of pushing <15 min, a duration of pushing > 60 min
increased rates of acidosis from 0.57 to 1.69% (adjusted RR 2.55
(95% CI 1.51 to 4.30) from this it was concluded that prolonged

durations of SSOL and pushing are associated with increased
RRs of adverse neonatal outcomes [10]. However, no associations
between prolonged second stage and adverse neonatal outcomes
were reported by Molly et al. [11] and the duration of the second
stage was not significantly associated with the risk of a low Apgar
score or admission to NICU after adjustment for other factors as
corroborated by Saunders et al. [12]. The balancing of optimal
neonatal outcome while minimizing maternal morbidity and
unnecessary interventions becomes an intricate challenge for
obstetricians, residents, midwives, interns or others attending the
parturient. The subject has not been addressed in the past and this
study will hopefully establish a baseline on the effect of prolonged
duration of the second stage and adverse perinatal outcomes.

Materials and Methods

The study was conducted from January 1 to July 30, 2018. It
was carried out in Addis Ababa, the major urban centre and the
capital city of Ethiopia. Regarding medical service, currently the
city has more than 41 hospitals, 28 health centres, 35 health posts
and more than 500 clinics. There are more than 12 public and more
than 25 private hospitals in the city. Of the total 12 public hospitals,
3 of them, in addition to Tikur Anbesa Specialized Hospital, were
selected by convenience and included in the study. All of the selected
hospitals are capable of doing emergency caesarean section around
the clock and provide intra partum foetal monitoring with foetal
electrocardiography and Pinnard’s fetoscope auscultation mainly
by residents, interns and midwives. The minimum sample size
was calculated using Epi-info stat-calc of cohorts in reference to
the study done in Taiwan [13]. We used the composite neonatal
morbidity as an outcome measure with the exposed group being
those who were delivered after duration of SSOL is >2hr, for whom
the composite neonatal morbidity was put at 3.6% and the non-
exposed group as those who were delivered before SSOL reached
2hr, for whom the composite neonatal morbidity was set at 5.8%.

We used the confidence interval of 95% and power of 80%.
Based on the above, the sample size was 1550 for exposed and non-
exposed each making the total sample size of 3100. Adding a 10%
non-response rate of 310, the total sample size was set at 3410, but
since it was convenient for us to collect additional data, we ended
up with a total of 3776 women and their neonates constituting
the study cohort. A structured, data collection tool format was
prepared in English and pretested. Duration of the second stage
was calculated as the number of minutes from the first cervical
examination that revealed full dilation until delivery. Neonatal
morbidities were defined on the basis of clinical diagnoses. Serious
neonatal morbidities include 1st minute Apgar score <7, 5th
minute Apgar score< 7, resuscitation need after delivery, meconium
aspiration syndrome (MAS), respiratory distress syndrome (RDS),
seizures, perinatal asphyxia (PNA), stillbirth, neonatal death, or
admission to a Neonatal Intensive Care Unit (NICU). Following the
data collection, each questionnaire was checked for completeness
based on the code given during the collection.
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Data was entered into SPSS version 20 statistical package and
then checked, cleaned and analyzed using the software. Descriptive
statistics like frequency tables, graphs and summaries were used
to describe the independent variables. If outliers and missed
values are found during exploration, causes were determined
and if not, variables with missing value(s) and outliers were
dropped out from the analysis. Cox regression was used to see the
association between dependent and independent variables. Mean
with standard deviation for quantitative variable, percentage and
proportion for qualitative variable was analyzed. A confidence
limit of 95% and p- value less than 0.05 was used as cut of point
to see presence of statistical significance. To control the effect
of confounding variables stepwise multiple logistic regression
analysis was done and adjusted odds ratios (AORs) used to explore
the real association. Chi- square and Fisher exact test also used
for categorical variables. Ethical clearance obtained from the
Department and the hospital directors.

Results

The median duration of labour was 12.3 hours while the mean
was 14.4+8.3 with a range of 2-72 hours. The mean duration of
SSOL was 62 min*44 (4-330min). The mean duration of SSOL
in nullipara was 69.4+47.4 (5-330) min, in multipara 55.7+39.5
(4-288) and in grand multipara 52+32 (10-130) min. The mean
duration of variability of SSOL in minutes of ZMH was significantly
higher than BLH (83.8 versus 54.2 P< 0.001), GMH (83.8 versus
66.6 P<0.001) and Y12H (83.8 versus 59.4 P<0.001). Of the
neonates, 1973(52.3%) were males and 1803(47.7%) females. A
total of 3758(99.5%) of the mothers had live birth and 18(0.5%)
were stillborn. Of the live births, 3496(92.6%) had a first minute

Table 1: Perinatal outcome with increasing duration of SSOL.

Apgar score 27 while 280(7.4%) had Apgar score of <7. Regarding
the fifth minute Apgar score, 3706(98.1%) had = 7 Apgar score
and 70(1.9%) <7 Apgar score. A total of 328(8.7%) neonates were
admitted to NICU; 135(3.6%) had respiratory distress syndrome
(RDS); 60(1.6%) meconium aspiration syndrome (MAS); 2
(0.1%) birth injury; 10(0.3%) early onset neonatal sepsis (EONS);
5(0.1%) perinatal asphyxia (PNA) ; 9(0.2%) failure to suck and
moreover 601(15.9%) of the neonates had one or more perinatal

complications.

Duration of SSOL and weight of the baby has a statistically
significant positive correlation (P=0.021). As duration of SSOL
increases both 1 minute and 5" minute Apgar scores significantly
decrease (P<0.001 for both). As presented in Table 1, this drop
in Apgar score gets significant as duration of SSOL exceeds 1hr;
first minute Apgar score <7 is significantly more in those mothers
whose SSOL is 290min compared to <1hr (11.4% vs. 6.1%, P<0.001,
aOR=2.02 and 95%CI is 1.5-2.6)), first minute Apgar score <7 is
significantly more in those mothers with SSOL is 22hr compared
to<1lhr (13.5% vs 6.1%, P<0.001, aOR=2.39 and 95%Cl is 1.7), first
minute Apgar score < 7 is more in mothers whose SSOL is 23hr
compared to <1hr (14.7% vs. 6.1%, P<0.001), aOR=2.7 and 95%CI
is 1.5-4.7). Even after controlling for the modifiers, 1st minute Apgar
score being <7 is significantly associated with duration of SSOL
(P=0.009, aOR=1.004 and 95% CI is 1.001 -1.006). Fifth minute
Apgar score <7 is significantly more in those mothers whose SSOL
is 290min compared to <1hr (3.3% vs. 1.6%, P<0.001, aOR=2.0 and
95%Cl is 1.5-2.6), fifth minute Apgar score <7 is significantly more
in those mothers with SSOL is 22hr compared to <1hr (3.3% vs.
1.6%, P<0.024, aOR=1.9 and 95%Cl is 1.09-3.5).

% % Unadjusted Adjusted
Perinatal outcome <1hr 22hr P-value OR 95%CI P-value aOR 95%CI
1 minute Apgar<7 6.1 13.5 <0.001 2.39 1.7-3.2 <0.001 2.4 1.7-3.3
5% minute Apgar<7 1.6 3.3 0.01 2.0 1.17-3.7 0.024 1.9 1.09-3.5
Resuscitation need 8.1 119 0.005 1.53 1.13-2.08 0.005 1.5 1.1-2.1
NICU admission 8.5 12.1 0.01 1.48 1.0-2.1 0.007 1.54 1.12-2.1
RDS 3.1 7.0 0.01 2.31 1.54-3.48 <0.001 2.29 1.51-3.47
MAS 1.3 3.1 0.002 2.5 1.35-4.60 0.002 2.65 1.42-4.94
EONS 0.2 0.2 0.82 0.792 0.095-6.5 0.875 0.84 0.09-7.3
PNA 0.1 0.2 0.687 1.58 0.165-15.2 0.33 3.3 0.3-37.8
Composite neonatal 15.0 224 <0.001 16 1.2-2.0 <0.001 1.66 1.3-2.11
Morbidity
Stillbirth 0.3 1.0 0.027 3.39 1.0-10.7 0.045 3.33 1.02-10.78
ENND 0.6 0.6 0.928 0.945 0.27-3.27 0.986 0.98 0.28-3.4
PNM 0.9 1.5 0.182 1.7 0.7-3.9 0.178 1.76 0.77-4.0
Perinatal outcome <lhr 23hr P-value OR 95%CI P-value aOR 95%CI
1 minute Apgar<7 6.1 14.7 <0.001 2.6 1.5-4.6 0.001 2.7 1.5-4.7
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5% minute Apgar<7 1.6 3.7 0.098 2.3 0.82-6.71 0.106 2.4 0.8-6.9
Resuscitation need 8.1 13.0 0.07 1.7 0.9-3.0 0.043 1.8 1.0-3.2
NICU admission 8.5 15.7 0.009 2.0 1.18-3.4 0.08 1.66 0.9-2.9
RDS 3.1 8.3 0.003 2.7 1.36-5.7 0.006 2.8 1.35-5.8
MAS 1.3 5.6 <0.001 4.58 1.86-11.2 0.001 4.94 1.98-12.3
EONS 0.2 0.9 0.186 3.7 0.4-31.8 0.233 3.9 0.4-36.6
PNA 0.1 0 0.71 - - 0.997 —
Composite neonatal 15.0 26.6 0.001 2.0 1.3-3.1 0.007 18 1.18-2.9
Morbidity
Stillbirth 0.3 0.9 0.247 3.2 0.39-26.5 0.316 3.0 0.34-26.6
ENND 0.6 0.9 0.692 1.5 0.19-11.4 0.659 1.58 0.20-12.4
PNM 0.9 1.8 0.32 2.0 0.47-8.8 0.33 2.0 0.47-9.2
Perinatal outcome <lhr >4hr P-value OR 95%Cl P-value aOR 95%CI
1st minute Apgar<7 6.1 20.8 0.003 4.0 1.4-10.9 0.006 4.1 1.5-11.5
5th minute Apgar<7 1.6 0 0.533 - - 0.998 -
Resuscitation need 8.1 20.8 0.023 3.0 1.10-8.1 0.019 3.3 1.2-9.2
NICU admission 8.5 20.8 0.031 2.8 1.0-7.6 0.08 2.58 0.89-7.4
RDS 3.1 12.5 0.01 4.3 1.28-15.0 0.016 4.62 1.33-16.0
MAS 1.3 12.5 <0.001 11.1 3.15-39.2 <0.001 12.9 3.5-47.5
EONS 0.2 0 0.80 - - 0.998 -
PNA 0.1 0 0.864 - - 0.999 -
Composite neonatal 15.0 333 0.013 2.8 1.19-6.64 0.028 2.66 1.11-6.4
Morbidity
Stillbirth 0.3 0 0.793 - - 0.998 -
ENND 0.6 0 0.701 - - 0.998 -
PNM 0.9 0 0.641 - - 0.998 -

Significantly more babies needed resuscitation in those mothers
whose duration of SSOL is 22hr compared to <1hr (11.9% vs. 8.1%,
P=0.005, aOR=1.5 and 95%Cl is 1.1- 2.1), 23hr compared to <1hr
(13.0% vs. 8.1%, P=0.043, aOR=1.8 and 95%CI is 1.0-3.2)(Table
1).There was no significant association between duration of SSOL
with either duration of NICU stay or NICU outcome after admission.
Overall, for every minute increment in duration of SSOL the
neonates are 1.003 times more likely to have bad perinatal outcome
(P=0.001, aOR=1.003 and 95%Cl is 1.001- 1.005). NICU admission
rate is significantly more common in those whose duration of SSOL
is 22hr compared to <1hr (12.1% vs. 8.5%, P=0.007, aOR=1.54
and 95%CI is 1.1-2.1). After controlling for confounders NICU
admission rate has significant positive association with duration
of SSOL (P=0.038, aOR=1.003 and 95% CI is 1.000-1.005) (Table
1). MAS is more common in neonates whose duration of SSOL is
290min compared to <lhr (2.6% vs. 1.3%, P=0.007, aOR=2.1 and
95%CI is 1.2-3.8) and =3hr compared to <1hr(5.6% vs. 1.3%,
P=0.001, aOR=4.94 and 95% Cl is 1.98-12.3).

After adjusting for confounders MAS has a significant positive
association with duration of SSOL (P=0.001,a0R=1.008 and 95% CI
is 1.003-1.013) RDS is more common among neonates whose dura-
tion of SSOL is 290min compared to <1hr (5.1% vs. 3.1%, P=0.013,
aOR=1.6 and 95%CI is 1.1-2.4), 22hr compared to <1hr(7.0% vs.
3.1%, P<0.001,a0R=2.29 and 95%ClI is 1.51-3.47) and =3hr com-
pared to <lhr (8.3% vs. 3.1%, P=0.006, aOR=2.8 and 95%CI is
1.35-5.8). Even after controlling for confounders RDS rate has in-
creases with increasing duration of SSOL (P=0.004, aOR=1.005 and
95%Cl is 1.002-1.009). Birth injury, EONS and PNA did not reveal
significant association with duration of SSOL (P=0.156, P=0.693
and P=0.613 respectively). There was statistically significant asso-
ciation between antenatal morbidity and GA at delivery (P<0.001).
Duration of labour and GA had a statistically significant positive
association (P<0.001). However, duration of SSOL had no statisti-
cally significant difference with GA (P=0.740). There was statisti-
cally significant inverse relationship in perinatal morbidity with GA
(P=0.014). Bad perinatal outcome had significant negative correla-
tion with GA (p=0.018) as documented in (Table 2).
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Table 2: Duration of SSOL and 1st minute Apgar score <7 adjusted by different factors.

Apgar<7% Apgar <7 Apgar<7% Apgar<7%

Age <1lhr | 290min | P-value | <1lhr | 22hr P-value <lhr 23hr P-value <lhr 24hr P-value
<20 9.8 12.9 0.62 9.8 18.8 0.29 9.8 0 - 9.8 0 -
20-25 5.3 9.6 0.004 5.3 11.3 0.001 5.3 13.5 0.013 5.3 15.4 0.11

26-30 6.0 14.7 <0.001 6.0 16.3 <0.001 6.0 16.7 0.006 6.0 28.6 0.013
31-34 3.9 31 0.76 3.9 5.6 0.654 39 0 0.56 39 0 0.839
235 12.4 12.8 0.93 12.4 19.0 0.39 12.4 40 0.071 12.4 333 0.279
Parity <1lhr | 290min | P-value | <1lhr | 22hr P- value <lhr 23hr P- value <lhr 24hr | P-value
Nullipara 6.6 10.8 0.002 6.6 13.2 <0.001 6.6 12.0 0.076 6.6 12.5 0.351
Multipara 5.6 12.4 <0.001 5.6 13.8 <0.001 5.6 20.6 <0.001 5.6 37.5 <0.001
Grand multipara 9.1 20.0 0.484 9.1 333 0.225 9.1 0 - 9.1 0 -
GA <1ihr | 290min | P-value | <ihr | >2hr P- value <1hr 23hr P- value <1hr 24hr | P-value
Early term 8.1 9.4 0.619 8.1 11.1 0.336 8.1 5.6 0.694 8.1 0 0.607
Full term 45 10.8 <0.001 45 12.8 <0.001 4.5 19.1 <0.001 4.5 18.2 0.032
Late term 7.3 13.5 0.005 7.3 17.4 <0.001 7.3 16.1 0.074 7.3 333 0.004
Postterm 5.4 12.1 0.011 5.4 11.4 0.056 5.4 7.7 0.723 5.4 0 0.811
3:;1‘:3::;’ <1lhr | 290min | P-value | <ilhr | >2hr P- value <1hr 23hr P- value <1hr 24hr | P-value
No 6.1 11.1 <0.001 6.1 13.1 <0.001 6.1 15.6 0.001 6.1 22.2 0.005
Yes 6.1 12.8 0.007 6.1 15.2 0.002 6.1 12.5 0.155 6.1 16.7 0.288
Labour Onset <1hr | 290min | P-value | <lhr 22hr P- value <lhr 23hr P- value <lhr 24hr P- value
Spontaneou 5.9 11.2 <0.001 5.9 13.1 <0.001 5.9 15.8 <0.001 5.9 21.7 0.002
Induced 8.3 14.3 0.194 8.3 18.8 0.061 8.3 0 0.39 8.3 0 0.764

The median duration of NICU stay was 24hours while the
mean was 52+55 (0.30-168) hrs. Two hundred sixty five (82.8%)
of the neonates admitted to NICU discharged improved while
12(3.8%) of the neonates admitted died. Furthermore, 3(0.9%)
were referred to other institution for better care and 40(12.5%) of
them, nevertheless stayed in the NICU for 7 or more days. It was
also found out that 70% of the neonatal deaths occurred within
24hours; 20 % occurred within 1-3 days and 10% occurred within
3 to 7days. 12 of the neonates died before they reached to NICU
and 11 died at NICU making the total early neonatal death (ENND)
23(0.6%). The total PNM is 41(1.1%) as referred to in Table 3.
Composite neonatal morbidity was significantly more common
among neonates whose duration of SSOL is 290min compared to
<1hr (19.4% vs. 15.0%, P=0.001, aOR=1.4 and 95%CI is 1.1-1.7),
22hr compared to <lhr (22.4% vs. 15.0%, P<0.001, aOR=1.66 and
95%CI is 1.3-2.11) and 23hr compared to <1hr(26.6% vs. 15.0%,

P<0.007, aOR=1.8 and 95%ClI is 1.18-2.9). Even after adjusting for
confounding factors, there was a strong association of duration of
SSOL with composite neonatal morbidity (P=0.001,a0R=1.003 and
95% Clis 1.001-1.005).

It was also observed that for those foetuses who died in SSOL,
the time of foetal death is significantly associated with duration
of SSOL (P=0.002) as presented in Table 3. The mean duration of
SSOL is significantly longer in stillbirth compared to non-stillbirth
(91.9min vs. 62.8min, P=0.005). After controlling for confounders,
stillbirth rate has a significant positive association with duration
of SSOL (P=0.009, aOR=1.010 and 95% CI is 1.003-1.018) but
ENND did not have a significant association after controlling for
confounders. PNM was significantly more prevalent in those whose
duration of SSOL is 290min compared to <1hr (1.9% vs. 0.9%,
P=0.024,a0R=2.1 and 95% Cl is 1.1-4.1)
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Table 3: Duration of SSOL and perinatal outcome adjusted by different factors.

Antenatal . <1hr
e <1hr % | 290min % P- value 22hr % | P-value | <1hr % | 23hr % | P-value | <1hr % | 24hr % | P- value
morbidity %
Yes 1.6 3.4 0.006 1.6 3.1 0.049 1.6 2.6 0.524 1.6 0 0.58
No 1.4 2.7 0.271 1.4 4 0.07 1.4 6.2 0.037 1.4 0 0.77
5" minute APGAR score <7 adjusted by labour Onset
Labour Onset <1lhr % | 290min% P-value <1hr% | 22hr% | P-value | <1hr% | 23hr% | P-value | <1hr% | 24hr% | P-value
Spontaneou 1.6 3.5 0.002 1.6 3.5 0.007 1.6 4 0.075 1.6 0 0.536
S
Induced 1.4 0 0.4 1.4 0 0.503 1.4 0 0.738 1.4 0 0.9
Respiratory Distress Syndrome adjusted by GA
GA <1hr % | 290min % P- value <1hr% | 22hr % | P-value | <1hr% | 23hr % | P-value | <1hr % | 24hr % | P- value
Early term 4.5 4.8 0.89 4.5 6.5 0.496 4.5 0 0.371 4.5 0 0.707
Full term 2.1 6 0.001 2.1 8.4 <0.001 2.1 14.9 <0.001 2.1 27.3 <0.001
Late term 3.2 5.4 0.124 3.2 6.9 0.042 3.2 3.2 0.986 3.2 0 0.588
Postterm 3.9 2.4 0.425 3.9 43 0.892 3.9 7.7 0.5 3.9 0 0.839
Those needed resuscitation adjusted by antenatal morbidity
Antenatal
<1lhr % | 290min % P- value <1hr % | 22hr % | P-value | <1hr % | 23hr % | P- value | <1hr % | 24hr % | P- value
morbidity
No 8.4 10.4 0.1 8.4 12.5 0.008 8.4 15.6 0.027 8.4 27.8 0.003
Yes 6.9 8.2 0.59 6.9 9.3 0.413 6.9 6.5 0.92 6.9 0 0.504
Those needed resuscitation adjusted by labour onset
Labour <1hr 290min P-
<1hr % | 22hr % | P-value | <1hr % | 23hr % | P- value | <1hr % | 24hr % | P- value
Onset % % value
Spontaneo 8 9.8 0.124 8 11.4 0.015 8 14 0.032 8 21.7 0.016
Us Induced 8.8 14.3 0.244 8.8 18.8 0.081 8.8 0 0.381 8.8 0 0.756
Composite neonatal morbidity adjusted by antenatal morbidity
Antenatal
<1hr % | 290min % P- value <1hr % | 22hr % | P-value | <1hr % | 23hr % | P- value | <1hr % | 24hr % | P- value
morbidity
No 12.5 17.4 0.001 12.5 19.5 <0.001 12.5 23.4 0.005 12.5 333 0.008
Yes 24.9 29.1 0.304 24.9 34.3 0.05 24.9 34.4 0.23 24.9 33 0.633
Stillbirth rate adjusted by antenatal morbidity
Antenatal
<1hr % | 290min % P- value <1lhr % | 22hr % | P-value | <1hr % | 23hr % | P-value | <1hr % | 24hr % S
morbidity
No 0.3 1.1 0.01 0.3 0.2 0.221 0.3 0 0.62 0.3 0 0.81
Yes 0.2 1.4 0.067 0.2 2 0.018 0.2 31 0.008 0.2 0 091
PNM adjusted by antenatal morbidity
Antenatal P- <lhr 22hr
<1lhr % | 290min % P-value | <1hr % | 23hr % | P-value | <1hr % | 24hr % | P- value
morbidity value % %
No 0.8 2 0.013 0.8 1.4 0.24 0.8 1.3 0.61 0.8 0 0.69
Yes 1.2 1.4 0.87 1.2 0.2 0.5 1.2 3.1 0.34 1.2 0 0.78
5" minute APGAR score <7 adjusted by antenatal morbidity.
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Discussion

There exist individual variations among women of spectral age
groups with regard to duration of labour in general and second
stage in particular. It is also highly variable with perinatal outcomes
especially when second stage of labour is prolonged. In as much
as there are studies that demonstrated no association between
prolonged second stage of labour and neonatal morbidity risks [14-
20], others have established increased adverse neonatal outcomes
and difficult mode of delivery [21-27]. This study is in line with the
proponents of the latter. As duration of SSOL increased, both 1st
minute and 5th minute Apgar scores significantly decreased. This
significant drop in Apgar score starts as duration of SSOL exceeds 1
hour. This result is similar to the study by Ronald Mayanja and his
colleagues which showed that the strength of association between
duration of second stage and good perinatal outcome was inversely
proportional to time, with best results registered when delivery
occurred within 30minutes{ OR, 4.9,95% CI (1.8-13.1)}, weakening

towards duration of 260 minutes [28,29].

Nevertheless, the result is much higher than the study done in
Taiwan which stated that 1st minute Apgar score <7 is 2.1% in those
whose duration of SSOL <2hr compared to 1.8% whose duration
of SSOL is > 2hr [13]. When adjusted for antenatal morbidity, the
association between SSOL and drop in 1st minute Apgar score was
significant only in those without antenatal morbidity at 1hr and for
those whose duration of SSOL was 22hr compared to <1hr (9.0%
vs 6.1%, P=0.03), implying that the low Apgar score in the group
before 1hr was probably mainly due to the antenatal morbidity.
But after 90 minutes, the association is significant regardless
of antenatal morbidity demonstrating the effect of the duration
of SSOL on the low first minute Apgar score which by itself is
significant. When adjusted for gestational age, the duration of SSOL
is significant only in those who are at full term which shows that
the low Apgar score in the population for those who are early term,
late term and postterm could be the resultant of either immaturity
or dysmaturity. When adjusted for maternal age, the low first
minute Apgar score is significant only in those whose age groups
fall between 20 to 30 years.

This significant association in low Apgar score is seen in this age
group probably because the low Apgar score in the two extremities
of reproductive age is corollary to the high risks associated with
the teenage pregnancy or advanced maternal age. However, the
sequel could also be because of the small number of mothers in
this population which might fail to show the significance. NICU
admission rate significantly increased with duration of SSOL form
8.5 to 12.2% when duration of SSOL is <1hr compared to 22hr and
further increased to 20.8% when duration of SSOL became 24hr;
and these effects persisted even after we controlled for confounders.
Our result is much higher when compared to the study done by
Laughon et al. [26], which stated that NICU admission for those

whose duration of SSOL is < 2hr is 4.1% and for those more than

2 hris 6.2% [14]. Our study has also a much higher figure than the
study done by Sandstrom [10] which stated that NICU admission
for those whose duration of SSOL < 1hr is 4.97% , for those <2hr
is 6.02% and for those 24hr 9.45% [30]. Such variations could be
partly explained by the population studied and the study designs.

Overall composite neonatal morbidity significantly increased
with increasing duration of SSOL from 15.0% when duration <1hr
to 26.6% when duration 23hr and to 33.3% when the duration
was 24hr. This figure is much higher than study done by Rouse et
al. which stated that the rate of composite neonatal morbidity is
1.7% for those whose duration was <1hr, 2.9% for those whose
duration is <2hr and 4.1% for whose duration is =4hr [25]. RDS
and MAS also increase with duration of SSOL and the effect persists
even after controlling for confounders for both. The SSOL on RDS
increases from 3.1% on those whose duration is <1hr to 12.5%
on whose duration is 24hr and on MAS it increases from 1.3% on
those whose duration is <1hr to 12.5% on those whose duration
of SSOL is = 4hr. As these do have serious neonatal consequences,
individualized timely and masterly management options should
be exercised long before irreversible neonatal damages occurred.
It was also observed that for those foetuses who died in SSOL, the
time of foetal death was significantly associated with duration of
SSOL (P=0.002).

The effect persisted even after controlling for confounders.
The mean duration of SSOL was significantly longer in stillbirth
compared to not stillbirth (91.9min vs. 62.8min, P=0.005) When
adjusted for antenatal morbidity stillbirth rate was significantly
associated with duration of SSOL only for those without antenatal
morbidity at 290min when compared to <1hr. We could not find
significant association after this time probably due to the small
number of cases identified. This is in accordance with other studies
[29]. ENND does not have significant association with duration
of SSOL. However, PNM rate has rather unusual association when
adjusted by antenatal morbidity which shows for those who have
antenatal morbidity. PNM is significantly higher even in those
whose duration of SSOL is <30min compared to 230min (3.1% vs
0.8%, P=0.031). So, we cannot justify for this mortality the duration
of SSOL other than for the already present antenatal morbidity and
its effect on the unborn foetus. It is worth acknowledging the fact
that there exists a wide range of methodological variations among
the different cited studies that dealt with prospectively collected

data and retrospectively analysed material.

Nevertheless, they are convergent when univariate analysis
is performed emphasizing the hazardous perinatal outcomes
in relation to unduly prolonged second stage of labour. Hence,
increasing duration of SSOL has a significant effect on low 1st
and 5th minute Apgar, RDS, MAS, need for neonatal resuscitation
and admission to NICU, stillbirth rate starting from 1lhr and
PNM starting from 90 minutes. In the presence of a high index of

anticipation of poor outcomes, careful assessment of patients with
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antenatal morbidity need to be coupled with strict and continuous
foetal monitoring either by CTG or FECG or on-to-one follow up
should be in place at SSOL as even shorter durations can ENND
up with a high PNM. In a nutshell, it is obvious that time is of the
essence and the tipping point for decision and intervention based
on the foetal condition, the management should thus be highly
individualized [30]. We recommend that a national guideline for
the management of labour in general and prolonged second stage
of labour in particular, should be in place; and outmoded protocols
be replaced in keeping with contemporary recommendations of the
international community [30,31-34]. A regular perinatal audit and
reporting should be introduced at municipality or ministerial level.
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