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Calculating Expected Time of Delivery in Laboring Women
Using Paperless Partogram: An Innovation for a Resourcelimited Nation
Aloke Debdas1, Jayeeta R Mitra2, Ritesh Singh3

A b s t r ac t
Introduction: Partogram is an important tool to monitor the progress of labor. Existing WHO partogram is too cumbersome for the busy healthcare
providers working in labor rooms in developing nations. There is a need to develop a more user-friendly way to measure the progress of labor
and thus prevent the unfortunate events during labor.
Methods: The descriptive study was conducted in the Department of Obstetrics and Gynaecology of a teaching medical institution of India.
The participants were patients in labor. Patients were enrolled once they fulfilled eligibility criteria and gave informed consent. Expected time
of delivery (ETD) was calculated by application of Friedman’s formula of cervical dilatation in “active phase” of labor of 1 cm/hour, which is
applicable from 4 cm dilatation onwards. It was written in bold letters on the case sheet. Women were managed as usual, and the progress of
labor was monitored. Proportion of women delivered within reasonable time of the ETD was calculated.
Results: Out of the 110 women included in the study, 73 (66.4%) were nulliparous. The mean (SD) gestational age of them was 38.47 (1.4) weeks.
More than half of the women presented at 4 cm cervical dilatation. 11.7% of the women required either 2.5 or 5 U of Syntocinon injection. 75
(68.2%) women delivered on or before time of the calculated ETD. 33 (30%) women delivered within ±60 minutes of the calculated ETD. There
was no significant association between the parity status of the woman and the induction of the labor. Similarly, parity status had no association
with the time difference between the actual and expected time of delivery.
Conclusion: Paperless partogram is an important alternative to the conventional partogram. It can be used in resource-constraint settings to
save resources and future mothers.
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Introduction

1

Obstructed labor causes approximately 8% of maternal deaths
and indirectly contributes to a greater percentage of deaths in
pregnant women.1 The techniques that help reduce mortality from
obstructed labor include external cephalic version, contraception,
the partogram, augmentation of labor, selective episiotomy,
selective amniotomy, vacuum extraction, cesarean section,
symphysiotomy in viable fetuses, and destructive procedures for
nonviable fetuses. 2 Other theories of doubtful practical use for
preventing deaths while in labor include maternal height and shoe
size, vaginal cleansing, upright posture for delivery, and vaginal
lubrication. There still exist unproven and sometimes harmful
techniques to prevent mortalities associated with obstructed labor
and they include interventions based on pelvimetry, estimation
of fetal weight, early labor induction, routine amniotomy, routine
augmentation, routine episiotomy, and starvation during labor.
In resource-poor countries, there are problems of paucity of
skilled labor, increased delivery load, lack of basic amenities for
fetal monitoring like cardiotocography (CTG), and measurement of
fetal scalp blood pH.3,4 The obstetricians in a developing and less
developed nation have to encounter challenging labors all the time.
Many a time, the busy obstetrician and midwives get exhausted
due to sheer number of mothers to be taken care of, which may
lead to error in judgment and ultimately unintentional clinical
catastrophes. Thus, it has become imperative to devise a method
that would help organize the dwindling workforce and amenities
accordingly so that serious patients may be identified, managed,

and not overlooked in a busy and crowded labor room. Tweaking
the existing partogram is one way of handling the situation.5 Most
of the obstetricians and midwives agree that meticulous plotting
of the process of labor in a graphical form—into the standard
partogram graph—needs more time and manpower to monitor
and note the data into the graph. The learning curve of using and
implementing the existing partogram is a slow one—needing time
and motivation that an inadequately staffed busy labor room is
unable to provide.6,7 Keeping these practicalities in consideration,
the lead researcher of the paper has devised a system of paperless
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Paperless Partogram: An Innovation
partogram by using an easy calculation for estimating the expected
time of delivery (ETD) so that majority of mothers benefit by getting
the timely care from the vital skilled workforce. The objective of
the current study is to find out whether ETD can be used as an
effective tool to prevent “time-related” serious immediate and
late complications like prolonged labor, obstructed labor, obstetric
fistulae, and major perinatal problems of labor.

Methods
This descriptive study was conducted in the Department of
Obstetrics and Gynaecology of a teaching medical institution
located in the state of West Bengal in India. The participants were
patients in labor. The criteria to be included in the study were
uncomplicated pregnancy of gestational weeks 37 or more, the
contractions should be at least 1 in 10-minute intervals, cervical
os should be at least 4 cm dilated, cephalic presentation, and
vaginal delivery. The membranes may be intact or ruptured. The
study was conducted for a year from 2014 to 2015. The exclusion
criteria were induced or augmented labor, multiple pregnancy, past
history of thromboembolic disease, fetal distress, severe medical
illness complicating pregnancy necessitating early delivery, malpresentation, and women with previous cesarean section.

Calculation of Two “Expected Time of Delivery” (ETD)
The two ETDs that were calculated were the “Alert ETD” and the
“Action ETD.” It takes just “split of a second” to do so and is a “one
time” mental job. These were then written down in the front page
of the case sheet in big bold letters. The calculation was done by
application of Friedman’s formula of cervical dilatation in “active
phase” of labor of 1 cm/hour, which is applicable from 4 cm
dilatation onward.8 For instance, if a patient had come at 2 p.m.
and her per vaginal (PV) examination revealed that her dilatation
at that point of time was 4 cm, then her first ETD, i.e., the “Alert
ETD,” was 2 p.m. + 6 hours (6 hours was for the remaining 6cm that
her cervical os had to dilate to become 10 cm at the rate of 1 cm/
hour) 8 p.m. The other ETD or the final ETD or the “Action ETD” was
derived adding 4 hours to the Alert ETD, i.e., 8 p.m. + 4 hours or at
12 midnight. This final time figure was written in red to make it more
prominent. Alert ETD denotes the time when the mother in labor is
expected to deliver normally vaginally in the normal course without
augmentation. It acts as a red flag, if the mother has not done so the
caregiver should get alerted and review the case critically. Action ETD
is the decision time. This time is very vital, and if the mother has not
delivered spontaneously even by the end of this intensely monitored
extra time, action should be taken to deliver her reasonably soon
by the suitable means. The purpose of writing these important time
figures in big bold letters is that everyone concerned (both nurses
and doctors) compulsorily notice it, remain acutely and constantly
aware about it, and manage labor so as to deliver her by these two
time stages or targets. The entire process of calculating two ETDs
and writing on case sheet takes less than 20 seconds of a clinician’s
time. As can be seen, by this simple 20-second action, the caregiver
precisely knows where and how labor should be terminated. In
other words, the labor gets programmed. We can thus prevent the
occurrence of prolonged and obstructed labor, which is the root
cause of most maternal, fetal, and neonatal morbidity and mortality.
The patients were managed as done in any case of labor. The primary
outcomes studied in the research were validity of ETD (number of
women delivering vaginally at ±30 minutes and at ±60 minutes),
incidence of normal vaginal delivery, and incidence of instrumental
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vaginal delivery. The secondary objectives were incidence of birth
asphyxia, incidence of obstructed labor, and maternal morbidity.
The results for each parameter for discrete data and averages for
continuous data are presented in tables. The proportions were
compared using chi-square test of significance. The Student’s t test
was used to determine whether there was a statistical difference
between two groups in the parameters measured. In all the above
tests, the p value of 0.05 or less was accepted as indicating statistical
significance. Data analysis was carried out using Statistical Package
for Social Science (IBM SPSS® V 22.0) package.

R e s u lt
There were 110 women in labor included in the study. 73 (66.4%)
of them were nulliparous. The mean (SD) age of them was 23.30
(3.4) years (Table 1). The mean (SD) gestational age of them was
38.47 (1.4) weeks. More than half (51.8%) of the women presented
at 4 cm cervical dilatation. The os was ≥ 8 cm dilated for 13.7% of
women at the time of presentation in the labor room. 13 (11.7%)
of the women required either 2.5 or 5 U of oxytocin injection for
induction. For only one woman, emergency lower uterine cesarean
section (LUCS) was done. 63.3% of the women required at least a
dose of analgesic. 57 (51.8%) girls were born. The mean (SD) birth
weight of newborn was 2.7 (0.4) kg. 75 (68.2%) women delivered
on or before time of the calculated ETD. The mean (SD) of the
difference in time between the calculated and actual ETD in these
75 women who delivered before the calculated ETD was 2 hours
10 minutes (1 hour 25 minutes). 35 (33.6%) women delivered after
time of the calculated ETD. The mean (SD) of the difference in time
between the calculated and actual ETD in these 35 women who
delivered after the calculated ETD was 2 hours 22 minutes (2 hours
9 minutes). 33 (30%) women delivered ±60 minutes of the calculated
ETD. 66% of the primigravida delivered before ETD, whereas 73%
of the multigravida delivered before the ETD, though there was no
significant difference between these two groups. Though more
percentage of multigravida women delivered spontaneously, there
was no significant association between the parity status of the
woman and the induction of the labor (Table 2). More multigravida
Table 1: Baseline characteristics of the mothers
Variable
Age (in years)
Gestational age
(weeks)
Weight of the
child (kg)
Time difference
between actual
and expected
delivery time

Range
19–35
34–41

Mean
23.30
38.47

2.00–3.80

2.71

Standard
deviation
3.4
1.43
0.4

5 hours 55 minutes −43.1 minutes 2 hours
before ETD–7 hours
42 minutes
12 minutes after ETD

Table 2: Distribution of study participants according to mode of
delivery*
Type of delivery
Spontaneous
Induced
Total

Primigravida
64 (87.7%)
9 (12.3%)
73 (100%)

Multigravida
33 (89.2%)
4 (10.8%)
37 (100%)

*Column percentage, p value >0.05
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Total
97 (88.2%)
13 (11.8%)
110 (100%)

Paperless Partogram: An Innovation
Table 3: Actual time of delivery with respect to expected time of delivery
in participants*
Actual time of delivery
Before ETD
After ETD
Total

Primigravida
48 (65.8%)
25 (34.2%)
73 (100%)

Multigravida
27 (73%)
10 (27%)
37 (100%)

Total
75 (68.2%)
35 (11.8%)
110 (100%)

*Column percentage, p value >0.05

Table 4: Time difference between actual and expected time of delivery
(minutes) in study participants*
Time difference
Time difference between actual and
expected time of delivery (minutes)

Primigravida
−25.6

Multigravida
−77.6

p value >0.05

women delivered before the expected time of delivery (Table 3).
Similarly, parity status has no association with the time difference
between the actual and expected time of delivery (Table 4).

Discussion
The partogram is an important tool that helps obstetricians and
midwives to record maternal and fetal conditions pictorially.9 There
have been many variants of the partogram. Cartmill et al.10 stated
that a partogram affects a midwife’s or obstetrician’s perception
of the labor progress and thus influences the decision-making.
We believe that the traditional partogram is time-consuming for
overburdened clinicians and also complicated for many skilled
birth attendants. The “paperless partogram” as proposed by us is
a low-skill method for preventing obstructed labor, and has been
shown to be associated either directly or indirectly for decreasing
maternal morbidity and mortality. Developing and poor nations do
not have necessary facilities where traditional partogram can be
effectively used. In the present study, we have used the paperless
partogram for the management of labor. Out of 110 participants,
labor was induced only in 11.8% of the cases. This figure is lower
than in a study of an uncomplicated primigravida population, which
used the WHO partogram.11 The percentage of women requiring
induction of labor is similar as noted by Agarwal et al.12 who used
the same “paperless partogram.” The difference in time between
the actual and expected time of delivery was −25.6 minutes in
primigravida and −77.6 minutes in multigravida women; however,
these differences were not statistically significant. The cesarean
delivery rate was 1% in our study. As we studied only a small number
of women in labor over a short period of time, we recommend
doing a larger study to see the uses of paperless partogram more
critically. As partograph is utilized mainly in tertiary health facilities
and knowledge about partograph among peripheral workers is
poor, further research in this field and training of personnel are

mandatory. This paperless partogram is very simple to understand
and can be implemented even in rural setup and by midwives with
minimal training. The appropriate time of referral needs more
emphasis on continuing education, and partograph should be
promoted for use by midwives and MBBS doctors who care for
laboring women in primary healthcare centers. The advantages of
“paperless partogram” are that no separate paper or special training
is required. It is very user-friendly and takes less than 20 seconds of
time to calculate and write down on case sheet important timings.
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