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INTRODUCTION 

Labor is a physiological process involving sequential 

changes to enable delivery of the fetus. The durations of 

first and second stage of labor are variable and fraught 

with uncertainties. Friedman’s research in 1950’s gave 

exact definition for length and durations of various stages 

of labor. The “Friedman curve” established the norms for 

progression of normal labor.
1
 Based on his data normal 

cervical dilation during the active phase was 1.2 cm/hour 

for nulliparous women and 1.5 cm/hour for multiparous 

women.
2
 Normal second stage for nulliparous and 

multiparas was estimated to be upto two hours and one 

hour, respectively. The duration of first stage of labor has 

an impact on the duration and conduct of second stage of 

labor. Longer the duration of first stage, longer will be 

the duration of second and hence the complications as the 

factors that influence the duration of first stage will have 

adverse impact on second stage.
3
 The objective of this 

study was to evaluate the relationship and effect of 

duration of first stage of labor on second stage. 

METHODS 

It was a prospective observational study conducted at 

department of Obstetrics and Gynaecology, Kasturba 

Medical College, Manipal, Manipal University, India 

between November 2013 and April 2014. Ethical 

committee clearance was obtained and the informed 

consent was taken from the subjects. 
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ABSTRACT 

Background: Objective: To evaluate the relationship and effect of first stage of labor on second stage.  

Methods: It was a prospective, observational study. A total of 132 subjects with cephalic presentation at or from 4 cm 

dilatation with or without intact membrane were included in the study. Women with more than 4 cm dilation were 

excluded from the study. The duration and complications of second stage were correlated with the duration of first 

stage.  

Results: Out of 132 subjects, duration of labor was less than 3 hours in 79 subjects of which 52 (65.8%) had shorter 

(less than 30 minutes) second stage. The duration of first stage was between 6 and 9 hours in 10 subjects of which 9 

(90% had longer (more than 30 minutes) second stage and 4 subjects had first stage lasting more than 9 hours of 

which 3 (75%) had second stage lasting more than 1 hour. These findings were statistically significant (P = 0.001). As 

the duration of first stage increased the incidence of instrumental delivery was also increased however this was 

statistically not significant.  

Conclusions: As the duration of first stage increases the duration of second stage and the incidence of 

instrumental/caesarean delivery increases.  
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A total of 132 subjects with uncomplicated singleton 

pregnancy with cephalic presentation and in active labor 

at 4 cm dilatation were recruited for the study. Women 

with cervical dilation >4 cm were excluded from the 

study. Age, parity, gestational age, type of induction if 

any were noted. Standard labor room protocol of the 

hospital was used for the assessment and management of 

labor. Per vaginal examination was done every 4 hours in 

active labor. The variables studied included duration of 

first and second stages of labor, type of augmentation, 

use of epidural analgesia, mode of delivery and 

fetomaternal outcome. The data was analysed using SPSS 

software. Pearson’s χ
2
 test was used to compare the 

variables and significance was assumed when P <0.5. 

RESULTS 

A total of 132 subjects met the inclusion criteria and were 

recruited, of which 90 were under the age of 30 years and 

42 were above 30 years. There were 87 primi and 45 

multi gravida. Labor was augmented with artificial 

rupture of membranes and/or oxytocin in 89 subjects. Six 

subjects received epidural analgesia (Table 1). 

Table 1: Demographic and labor characteristics 

(n=132).   

Characteristics 
No. of 

patients  

Percentage 

(%) 

Age <30 years 90 68.1 

Age >30 years 42 31.9 

Primi 87 65.9 

Multi 45 34.1 

Augmentation with 

ARM/Oxytocin 
89 67.4 

No augmentation 43 32.6 

Epidural analgesia 6 4.5 

The subjects were divided into subgroups based on 

duration of first stage (at intervals of 3 hours) and second 

stage (at intervals of 30 minutes) of labor as shown in 

Table 2. It was noted that 79 subjects had first stage 

under 3 hours of which 52 (65.8%) had second stage 

lasting less than 30 minutes, 20 (25.4%) between 31 and 

60 minutes and 7 (8.9%) more than 1 hour. The first stage 

was between 3 and 6 hours in 39 subjects of which 22 

(56.4%) had duration less than 30 minutes, 15 (38.5%) 

had between 31 and 60 minutes and 2 (5.1%) had more 

than 1 hour. The first stage lasted between 6 and 9 hours 

in 10 subjects of which only 1 had second stage less than 

30 minutes whereas in 7 (70%) the second stage of 

between 31 and 60 minutes and in 2 (20%) it was more 

than 1 hour. Only 4 subjects had first stage more than 9 

hours and out of them 3 (75%) had second stage lasting 

more than 1 hour. These findings were also statistically 

significant (P <0.001). 

Table 2: Relationship between the duration of first 

stage of labour with second stage (n=132).  

Duration of 

first stage 

in hours 

Duration of second stage of labour 

in minutes Total 

(132) 0:00-0:30         

N (%) 

0:31-0:60    

N (%) 

>0:60   

N (%) 

0-3 52 (65.8) 20 (25.4) 7 (8.9)  79 

3-6 22 (56.4) 15 (38.5) 2 (5.1)  39 

6-9 1 (10) 7 (70) 2 (20.0)  10 

>9 0 1 (25) 3 (75.0)  4 

 75 43 14 132 

Pearson Chi square test; P value <0.001 

Table 3 shows the duration of first and second stage of 

labor in primi and multi gravida. Similar observations 

were made i.e. when the duration of first stage was lesser 

the duration of second stage was also shorter. In addition 

it was noted that majority (43/45, 955%) of multi had 

shorter first as well as second stage when compared to 

primi (65/87, 74.7%). These findings were also 

statistically significant (P = 0.004). 

 

Table 3: Relationship between duration of first stage of labor and second stage of labor in primi & multi (n=132).  

Duration of 

first stage 

in hours 

Duration of second 

stage of labour in 

primi in minutes 

(n=87) 
Total 

Duration of second 

stage of labour in 

multi in minutes 

(n=45) 
Total 

< 0:30 

N (%) 

>0:31 

N (%) 

< 0:30 

N (%) 

>0:31 

N (%) 

0-3 26 (54.1) 22 (45.9) 48 26 (83.8) 5 (16.2) 31 

3-6 16 (61.5) 11 (38.5) 27 6 (50) 6 (50) 12 

6-9 0 8 (100) 8 1 (50) 1 (50) 2 

>9 0 4 (100) 4 0 0 0 

 42 45 87 33 12 45 

Pearson Chi square test; P value = 0.004 
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With respect to mode of delivery 16/132 (12.1%) had 

instrumental delivery and 5/132 (3.8%) had second stage 

caesarean delivery. It was noted that when the duration of 

first stage was longer the subjects had more of 

instrumental or caesarean delivery. A total of 14 subjects 

had first stage more than 6 hours of which 5 (35.7%) had 

either instrumental or caesarean delivery, Whereas out of 

118 that had first stage less than 3 hours only 14 (11.8%) 

had instrumental or caesarean delivery. However this 

finding was statistically not significant. 

Out of 6 subjects that had epidural analgesia 3 (50%) had 

prolonged first (more than 6 hours) and second stage 

(more than 30 minutes) and one had instrumental 

delivery. This finding was statistically not significant (P 

= 0.104). 

Table 4: Mode of delivery (n=132).  

Duration 

of first 

stage in 

hours 

Vaginal 

delivery 

without 

instrument 

(%) 

Vaginal 

delivery 

with 

instrument 

(%) 

Caesarean 

section            

(%) 

Total 

n=132 

0-3 72 (91.1) 5 (6.4) 2 (2.5) 79 

3-6 30 (76.9) 7 (18) 2 (5.1) 39 

6-9 7 (70) 3 (30) 0 10 

>9 2 (50) 1 (25) 1 (25) 4 

 111 (84.1) 16 (12.1) 5 (3.8) 132 

Pearson Chi square test; P value = 0.104 

DISCUSSION 

Multiple studies have cited labor progress different from 

that proposed by Friedman. Studies conducted by Zhang 

and co-workers showed that cervix dilated relatively 

slower in the active phase and dilated at a faster rate after 

6 cm of dilation, compared with 2.5 hours under the 

Friedman curve.
4
 They proposed different labour curve 

for nulliparous women.
5
 Our study demonstrates that 

there is a definite relationship between first and second 

stage of labor with respect to duration and outcome as 

suggested by Friedman in 1950’s.
1
 In our study the 

duration of second stage of labor was increased as the 

duration of first stage was increased in both primi and 

multi gravida. Similar findings were seen in the study 

conducted by Cohen WR and co-workers.
6
 A large 

observational study conducted at the University of Texas 

South-Western Medical Center from 2001 to 2012 

showed that women with first stage greater than the 95
th 

percentile had a second-stage length greater than the 95
th

 

percentile 
3 

.In addition it was noted that in multigravida 

both first and second stage were shorter. However the 

other factors like amniotomy or oxytocin augmentation, 

epidural analgesia did not seem to establish any 

statistically significant relationship. A prolonged second 

stage of labor predicts dystocia.
7
 Both maternal and 

neonatal morbidities increased with second stages more 

than 3 hours.
8
 There is increased risk of postpartum 

haemorrhage, perineal lacerations and instrumental or 

caesarean delivery.
9 

Maternal and neonatal outcomes 

studied showed that prolonged length of the second stage 

of labor however was not associated with poor neonatal 

outcome but it was associated with increased maternal 

morbidity and operative delivery rates.
10

 In our study 5 

(35.7%) subjects had instrumental or caesarean delivery 

because of prolonged second stage which correlated well 

with prolonged first stage. A review article on safe 

prevention of primary caesarean delivery concluded that 

about 16% of pregnant women have second stage 

caesarean sections.
11

 In our study the incidence of second 

stage caesarean was 5/132 (3.7%) and instrumental 

delivery was 16/132 (12.1%). 

Epidural analgesia is associated with a prolonged second 

stage and there is an increased rate of caesarean or 

instrumented vaginal delivery.
12

 However, it was not 

demonstrated as an independent risk factor for a 

prolonged labor. In our study 50% (3/6) of the subjects 

that had epidural analgesia had prolonged first and 

second stage of labor and only 1 had instrumental 

delivery.  

CONCLUSION 

As the duration of first stage increases the duration of 

second stage and the incidence of instrumental/caesarean 

delivery increases.  
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