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Abstract: Results of cervical dilatation assessments
during labour are usually plotted vs. time on graph
forms, which are named partograms or cervigrams.
Their appearance is rather uniform although they
are designed by different institutions. They are used
for monitoring the progress of labour, for
determination of the rate of cervical dilatation and to
aid obstetricians in deciding upon interventions.
Characteristics of partographs avalable from papers
on that subject were explored. General rules for
plotting data were applied for the design of the
cervigram form. Characteristics of the majority of
avalable partograms were as follows: dilatation scale
smallest division was 1cm, time scale smallest
division was 1h and 1cm/h dilatation rate line
inclination was less then 45°. Optimal characteristics
of partograms according to the general rules for
plotting data are: dilatation scale smallest division
2cm, time scale smallest division 5min and lcm/h
dilatation rate line inclination 45°. Result of
adherence to the general rules for plotting data is
cervigram form somewhat different from cervigram
forms published earlier. Scale divisions are in
predefined relations to the accuracy of
measurements so better portrayal of labor is
enabled.

Introduction

Partograms' are used for monitoring the progress of
labor. Since the initiation of their use some thirty years
ago [1] their elements and appearance were not
significantly modified. Although almost every
institution which uses partograms designs its own
partogram, there are no substantial differences in these
designs.

Cervigrams — graphs of cervical dilatation vs. time —
are essential part of every partogram. General remarks
concerning partograms could be repeated for their
central part — the cervigram.

The question whether cervigrams in use represent
optimal solutions was not systematically explored,
although some elements were investigated [2,3].

' Terms partogram, partograph and cervigram are used
almost as synonyms because they were used in that way
in previous studies.

There are generally two approaches in finding
answer to this question. The first is experimental and the
second theoretical in a way.

In the first approach one element of cervigram is
variable (either simulated data or real data are used) and
the effects it institutes on the outcome, management and
the course of labor are evaluated. Cartmill et al. [2]
compared cervigrams with different inclination of the
dilatation line for the same rate (1cm/h) of dilatation.
They were denoted as steep and shallow format. Angle
of inclination was 45° for steep format and for shallow
format inclination was 21° and 27°. When obstetricians
were asked about their actions based on the data
presented on cervigrams, steep formats were associated
with fewer interventions and shallow formats with
increased tendency to intervene (caesarean section,
augmentation of labor). Similar results were obtained in
another study [3]. These results were the basis for
recommendation that steep formats (45° inclination) are
preferable (formats steeper then 45° were not
investigated).

Some influence of cervigrams on obstetrical
decision making was indirectly stated by Barret et al.
[4]. Results of their study showed that obstetricians are
not consistent in decision making upon interventions
when the same data are presented to them after certain
period. Since partograms (specifications of partograms
were not given) were part of the data presented their
ambiguities possibly influenced obstetricians
inconsistencies.

Results of these studies indicate that presentation of
data on partograms influences decisions obstetricians
make in the course of labor.

Besides, in the period since partograms were
introduced into obstetrical practice, attempts were made
to determine the error of cervical dilatation assessment
[5,6]. The error of cervical dilatation assessment was
estimated on models. The results presented in both
studies were almost equal. The assessment of the
cervical dilatation is accurate within Zlcm in
approximately 90% of assessments. The accuracy in the
situation when one examiner performs repeated
assessments and in the situation when different
examiners are assessing the same dilatation is almost
unchanged. Error in cervical dilatation assessment may
influence decisions obstetricians make in the course of
labor [7].
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The second approach to determine optimal form of
cervigram is to apply well established general rules for
plotting data to draw cervigrams. In this case it is
supposed that cervigrams are not different from any
other graph and that adherence to these rules will give
the best results.

In this work the second approach was used in
establishing optimal characteristics of cervigrams.
Primary intention was to make graphic portrayal of
labor as accurate as possible without changes in the
process of obtaining data.

Materials and Methods

Three most important components of cervigrams
were identified and their characteristics in accordance
with the general rules for plotting data defined [8,9,10].
These components are: cervical dilatation scale, time
scale and inclination of the lem/h cervical dilatation
rate line. General rules of graphing, which might have
little influence on named components are not specified.
The rules which have significant influence on named
components are as follows:

10

* the choice of scales should be made in such a way
that it bears some relation to the accuracy with which
the plotted data are known,

* the smallest divisions on scales ought to be larger
than the error of the plotted data or error of
measurement ought to be drawn as error bar in some
points, at least,

* inclination of the line or mayor part of the curve
ought to be at approximately 45° angle to x axis.

Following these rules optimal form of cervigram is
proposed.

Components of cervigrams published earlier were
investigated regarding characteristics of these
components.

Results
The cervigram form drawn in accordance with the

general rules for plotting data looks like the one in
Figure 1.

(o)}

Dilatation (cm)
S

N

15 30 45 153045 153045 1530 45

O 15 30 45
0

Time (h)

15 30 45

15 30 45

12

153045 153045 153045 _ 153045 153045

Figure 1: Cervigram form in accordance with the rules for plotting data
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Table 1 shows characteristics of cervigrams, namely
smallest divisions of the cervical dilatation scale and of
the time scale and inclination of the lcm/h rate of
dilatation line.

Table 1: Characteristics of cervigrams published earlier

Cervigram Smallest division on  Inclination
No. dilatation  time ©)

scale scale

(cm) (h)
1[1] 1 1 43
2 [11] 1 1 45
3[12] 1 1 32
413] 1 1 59
5[14] 1 1 45
6[15] 1 1 17
7[16] 1 1 27
8[17] 1 1 30
9[18] 1 0.5 27
10 [19] 1 0.25 17
11[20] 1 1 36
12 [21] 1 1 37

Discussion

Cervical dilatation is expressed in centimeters.
Sometimes the smallest increment in dilatation which is
being expressed is Smm or half of a centimeter [5]. In
the case when something is measured with the
instrument with the analog scale the smallest unit on the
scale is the smallest unit that can be measured and it
would also be the smallest unit on the scale of the graph
if measured values are being plotted. If the error in
measurement is half of the smallest unit [22], such
instrument is characterized as proper instrument [10].
Cervical dilatation is assessed manually. So, the
smallest unit that can be assessed is arbitrary. However,
it does not have different values on various partograms
and it is always lcm. With the error of assessment
known to be tlcm the smallest unit is not entirely
arbitrary anymore. Using the analogy with instruments
with the analog scale the smallest value that can be
measured with certainty is 2cm. Consequentially the
smallest division on the cervical dilatation scale on the
graph ought to be 2cm. Error in measurement of 1cm is
implied in such a scale.

Labor lasts several hours. The time when assessment
of cervical dilatation is made can be determined very
precisely. This precision can be much higher than it is
actually needed for the monitoring of the progress of
labor. To determine accuracy in time measurement
needed for progress of labor monitoring, interval
between two manual assessments (usually two hours
and not more than four hours) has to be taken into
account. Error in determining that interval should not be
more than 5% and there is probably no need to be less
than 1%.Manual examination and assessment last a few
minutes and 2% of the interval between two
examinations is also few minutes (2-3 minutes). If it is

taken into account that all possible units smaller than
one hour are not equally applicable as the smallest units
of time that are measured and as the smallest divisions
on time scale, then 5min, 10min, 15min and 30min
intervals seam to be most appropriate. Error of 2.5min
and the smallest time unit to be measured of Smin offer
the highest accuracy and they don't require extra effort,
activity or tools to be attained. Error in determining two
hour interval is in this case approximately 4%. The
smallest unit on time scale is Smin and implied error
2.5min.

Dilatation rate of lcm/h is the wvalue which
discriminates normal from slow rates of dilatation.
Rules for graphing suggest for lcm/h line to be at 45°
inclination at x axis (time scale). This actually confirms
conclusions of the studies described earlier [2,3] which
favored steep partograms (45° inclination).

Consistent adherence to the rules for graphing
produced cervigram design shown in Figure 1, which
differs from cervigram forms published earlier.

The smallest division on cervical dilatation scale is 1
cm on every cervigram in Table 1. However, before the
magnitude of cervical dilatation started to be expressed
in centimeters, many local scales existed. They were
usually five level scales frequently based on the width
of a finger (approximately 2cm) as the smallest unit
[23,24,25]. Although change from local scales to metric
scale was not associated with higher accuracy of
assessments, change in the number of possible levels of
cervical dilatation implied higher accuracy of
assessments. Significance of this fact is stressed by the
circumstance that it is not usual to draw error bars on
cervigrams.

Time scales in Table 1 are divided in 1h units and on
one partogram in 15min units. Fifteen minutes divisions
on the time scale indicate that more precise temporal
information was sought. One hour time units seem to be
unnecessary symmetry with one centimeter units on
dilatation scale. This reduces quality of information
conveyed with the partogram and it is accentuated by
the fact that partograms are not accompanied by tables
which could perhaps offer more accurate data.

Five minutes intervals in Figure 1 are small enough
to enable precise plotting of time coordinate and large
enough to enable easy measurement. Larger units on
time scales now in use will enable precise time
coordinate plotting just if usual two hourly rhythm in
manual examinations is strictly observed, which is not
common practice and very often not possible.

Scale divisions as in Figure 1 are in predefined
relation to the accuracy of measurements, so partograms
drawn with their use represent progress of labor with
higher fidelity then partograms with usual scales.
Partograms currently in use would have to be plotted
with error bars for both, dilatation and time, in order to
accomplish the same quality of information as
partograms with cervigram form as in Figure 1.

Inclination of the 1cm/h dilatation rate line at 45° to
time axis is optimal from the standpoint of general rules
for graphing. The same conclusion was made after
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experimental studies [2,3]. There is no reason for that
angle to be different than 45°. On published partograms
this angle is very often smaller than 45°, sometimes
even smaller than 20°. One study of partograms in
clinical use found that this angle was almost always
between 20° and 30° [26].

Conclusions

Proposed cervigram form is different from
cervigram forms currently in use. Error in cervical
dilatation assessment and error in time at which this
assessment is made are defined and implied in
cervigram scales. In this way data plotting on such
cervigram forms portrays labour consistently without
unnecessary ambiguities. Furthermore it clearly
indicates that further improvement in the progress of
labour monitoring can be achieved through higher
accuracy in the determination of the cervical dilatation.
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