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A statistical study was made of the amniotic fluid pressure wave form for each 
centimeter of cervical dilatation in 12 multiparous patients during spontaneous 
labor which produced mature term-sized infants. It was found that tonus, 
intensity, and frequency of contractions as well as uterine activity increase as 
labor progresses. No significant differences were found between average values 
obtained before and after rupture. The duration of contractions was found to remain 
fairly constant throughout labor. The regularity of the rhythm of contractions 
increased as labor progressed. 

I N T H I s P A P E R we shall Statistically 

describe amniotic fluid pressure wave forms 
for each centimeter of cervical dilatation 
recorded in 12 multiparous patients during 
spontaneous labors which produced mature 
term-sized infants (i.e., over 2,500 grams). 
We shall interrelate the quantitative mea- 
surement techniques of Caldeyro-Barcia and 
Alvarez1 with the graphic description of 
labor using the cervical dilatation curves of 
Friedman and SachtlebenG 

Materials and methods 

The records of amniotic pressure analyzed 
were selected from those obtained during 
the last 15 years by Caldeyro-Barcia and as- 
sociates at the Servicio de Fisiologia Ob- 

*Currently with Marinette Medical 
Clinic, Marinette, Wisconsin, 

stetrica, Hospital de Chnicas, Montevideo. 
Uruguay. The main criterion of selection 
was the normality of the cervical dilatation 
pattern of the multiparous patient, taking 
into account the initial cervical dilatation.F 
The patient was excluded from the study 
if her cervical dilatation curve was border- 
line or exceeded the statistical limits set by 
Friedman and SachtlebenG for any of the 
segments. 

Patients were also selected or rejected on 
the basis of drugs received during the labor, 
maternal age, fetal weight, parity, clinical 
history, and associated disease processes. The 
ranges of factors considered were as follows: 
maternal age, 18 to 38 years; gravidity, 2 to 
10; length of labor, 3 hours 10 minutes to 9 
hours 50 minutes; fetal weight, of 2,575 to 
3.800 grams; clinical duration of pregnancy, 
34 weeks 5 days to 42 weeks 2 days. The 
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infant of the 34 weeks 5 days pregnancy 
weighed 2,950 grams and was mature at 
birth. One patient (No. 1832) had myas- 
thenia gravis and was under treatment. She 
received 0.5 mg. of prostigmine intrave- 
nously at between 6 and 7 cm. of cervical 
dilatation. Detailed analysis of this record 
demonstrated this drug to have no effect 
upon her amniotic fluid pressure patterns. 
The total number of patients studied was 12. 

All amniotic fluid pressure tracings and 
measurements were performed according to 
the techniques of Caldeyro-Barcia and Al- 
varez.l An open-end fluid-filled catheter 
was placed into the amniotic cavity and con- 
nected to a Sanborn differential transducer. 
This was electronically zeroed to the skin 
level at the top of the uterus, the woman 
being in supine position. The catheters were 
checked to insure that there were no air 
bubbles in the system. 

The parameters studied and total number 
of measurements made in amniotic fluid 
pressure tracings were: 899 of tonus, 1,090 
of intensity or amplitude of the contractions, 
1,036 of the duration of contractions, 1,085 
of the period between contractions (and 
frequency of contractions), and 1,076 of 
uterine activity measured in Montevideo 
Units. 

Tonus has been defined1 as the lowest 
pressure reading (in millimeters of mercury) 
between contractions (Fig. 1) . Amplitude 
or intensity of a contraction is the difference 
in millimeters of mercury between the peak 
amniotic fluid pressure and tonus preceding 
the contracti0n.l The period for a given 
contraction is measured in seconds from the 
peak of that contraction to the peak of the 
preceding contraction (Fig. 1). The coeffi- 
cient of variation for the period S. D./ 
mean) is a measure of the irregularity of the 
contractile rhythm and is known as index of 
uterine arrhythmia.5 The smaller this index, 
the more regular the rhythm. Frequency of 
contractions was obtained by dividing each 
value for a period into 600, and the result is 
expressed as the number of contractions per 
10 minutes. The uterine activity is expressed 
in Montevideo Units (or millimeters of mer- 
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Fig. 1. Measurement of tonus, intensity, and period 
of contraction in records of amniotic fluid pressure. 

cur-y per 10 minutes) and is obtained by 
multiplying the amplitude of the contrac- 
tion by its frequency.2 

The “duration” of the contractions was 
measured by a graphic method devised by 
one of us (A. J. K.). A wedge of paper with 
an angle of 11 degrees 30 minutes was in- 
serted beneath the descending limb of a con- 
traction cycle (Fig. 2). One side of the 
wedge was horizontal; the slope of the other 
side was compared with the changing slopes 
of the descending limb. The point at which 
both slopes were equal was arbitrarily con- 
sidered as the “end point” of the contrac- 
tion. A similar method was employed for 
determining the ‘<starting point” of the con- 
traction in the ascending limb. The “dura- 
tion” of the contraction was the time inter- 
val (in seconds) between “starting” and 
“end” points. 

This method gave reproducible results, at 
least when used by the same observer 
(A. J. K.) . The duration was measured 2 
different times on the same group of 38 con- 
tractions, and there was no statistically sig- 
nificant difference between the two sets of 
results; 66 per cent of the measurements 
were the same and 32.08 per cent were 
within 6 seconds of each other. 

In the calculation of uterine activity, 
there .is a statistical problem which arises 
when any random variable is the product of 
two other random variables and the ex- 
pected value or average of the product of 
the ran lam variables is to be determined. 
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Table I. Hypothetical experimental data 

Amplitude Frequency per 
i (mm. Hd 10 min. 

1 20 3 
2 30 3 
3 40 4 
4 50 4 

Total 140 14 

Average 35 3.5 

Montevideo Units 35 x 3.5 = 122.5 

Table II. Hypothetical experimental data 

Monteuideo 
i Frequency x amplitude Unit 

: 3 3 x x 20 30 60 90 
3 4 x 40 160 
4 4 x 50 200 - 

Total 14 140 510 

Average 3.5 35 135 

For example, suppose that the data are as 
in Table I. The average value of the ampli- 
tude is 

where Ai is the amplitude of the ith con- 
traction. Similarly, the average value of the 
frequency is 

l/4 $ Fi = 3.5 = E 
i=l 

- - 
The product AxF= 122.5 Montevideo Units. 

Another possible approach is as in Table 
II. The average uterine activity is 

& = l/4 i Mi = 135 Montevideo Units. 
i=l 

From this it follows that the average value 
of the products is not necessarily the same as 
the product of the average values. 

By use of calculus the average of the 

product of two random variables (‘AT) is 

shown to be the same as the product of the 

averages (&F) only if the covariance of A 
and F is zero. The covariance will be zero 
only if the variables (A and F) are inde- 
pendent. I f  the variables are dependent then 
the covariance will not be zero. In this case 
Table II demonstrates the correct choice for 
calculating the mean of the product of two 
dependent variables8 

The method in Table II was used to cal- 
culate uterine activity in this paper since 
frequency and the amplitude of contractions 
are dependent. 

Computer programs were used to calcu- 
late the mean, standard deviation, and stan- 
dard error of the mean for tonus, amplitude, 
frequency, duration of contractions, and 
uterine activity. These statistics were calcu- 
lated for each patient and for the pooled 
data, including several patients, for each 
centimeter of cervical dilatation both before 
and after rupture of the membranes. The 
95 per cent fiducial limits were established 
for each set of pooled data. 

The computer lvas also used to calculate 
the regression coefficients, correlation co- 
efficient, and standard error of the estimate 
for various sets of variables. These sets were 
amplitude, tonus, duration, and uterine 
activity vs. frequency, as well as uterine 
activity vs. amplitude, and amplitude vs. 
duration. The relationships of variables 
against frequency and duration lvere sought 
because these latter two may be measured 
clinically. The regression lines avere calcu- 
lated by the technique of least squares ac- 
cording to the equation Y = A,-+-A,X. 

These statistics were also calculated for 
each patient and each set of pooled data 
for each centimeter of cervical dilatation 
before and after rupture of the membranes. 
Scatter diagrams were made for each set of 
pooled data. The statistical significance of 
each correlation coefficient was determined 
assuming that the p of the population was 
zero. 

Histograms were constructed from the 
pooled data for each centimeter of cervical 
dilatation before and after rupture of the 
membranes for tonus, amplitude, frequency, 
duration, and uterine activity. From these 
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Fig. 2. Graphic method for measuring duration of contractions in tracings of amniotic fluid 
pressure. 

the median and 95 percentile limits were 
calculated. 

There was no classification of data ac- 
cording to patient position (supine or 
lateral) during labor, and all contractions 
between each centimeter of cervical dilata- 
tion were included in the measurements. If  
a measurement for cervical dilatation had 
not been done it was interpolated from the 
existing curve, 

Prior to entry onto IBM data cards, the 
tabulation sheets were checked 3 times for 
accuracy. The IBM data cards were checked 
for accuracy with an IBM card verifier. 

Results 

Values for uterine contractility at dif- 
ferent stages of cervical dilatation. Tables 
III, IV, and V show complete statistical 
details of the study. Figs. 3 to 7 show, for 
the 5 variables studied, the mean value and 
its 95 per cent fiducial limits, corresponding 
to each successive centimeter of cervical 
dilatation. Data obtained from 6 to 9 cm. of 
cervical dilatation have been pooled to- 
gether because of small number of measure- 
ments. Similar processing has been applied 
to data obtained from 9 cm. to delivery. 

Separate averages have been calculated 

for data obtained before and after rupture 
of membranes in order to ascertain the effect 
of this procedure on uterine contractility. 

Tonus increases with cervical dilatation, 
the mean being 3.87 mm. Hg in early labor, 
and 13 mm. Hg at 6 to 7 cm. of dilatation 
with intact membranes (Fig. 3). At all 
stages of dilatation when comparison may 
be made, the tonus is lower after rupture of 
the membranes than before, and the dif- 
ference between the mean is statistically 
significant (p < 0.05). 

The amplitude (intensity) of the contrac- 
tions also increases throughout labor (Fig. 
4), the mean being 26.22 mm. Hg in early 
labor and 48.0 mm. Hg in late labor. No 
significant difference was found between the 
mean value corresponding to before and 
after rupture of membranes at all stages of 
cervical dilatation in which the comparison 
could be made. 

The frequency of the contractions also 
increases as cervical dilatation augments 
(Fig. 5), the average being 3.5 contractions 
per 10 minutes in early labor and 5.0 to 5.8 
at the end of the labor. There are no sta- 
tistically significant differences between the 
mean values of frequency before and after 
rupture of membranes. 
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Table III. The statistical details for each stage of cervical dilatation before and 
after rupture of the membranes for the frequency and amplitude of contractions 

9.5 per cent 
confidence 

No. of limits 95 per cent 
Cervical No. of observa- Average 

dilatation patients lions 61 S.E./menn ( (pe?%e) Range 

Frequency per 10 minutes: 

l- 2 2 35 3.45 0.256 3.0 - 4.0 3.4 
2- 3 2 110 4.287 0.155 3.81- 4.55 4.3 
3- 4 7 304 4.713 0.093 4.5 - 5.0 4.7 
3- 4* 1 11 4.235 0.390 3.35- 5.08 4.4 
4- 5 6 160 5.113 0.178 4.65- 5.35 5.2 
4- 5* 4 68 4.0 0.283 3.35- 4.65 4.1 
5- 6 5 105 3.73 0.194 3.4 - 4.0 3.3 
5- 6* 4 37 4.212 0.296 3.6 - 4.8 3.8 
6- 7 4 64 5.9 0.566 4.8 - 7.1 5.0 
6- 7” 5 27 3.93 0.296 3.?5- 4.5 4.2 
7- 8 1 11 6.7 0.288 6.18- 7.22 6.3 
7- 8’ 7 37 4.778 0.258 4.2 - 5.23 4.7 
a- 9 1 3 7.35 0.280 6.35- 8.26 7.1 
B- 9* 8 40 5.02 0.228 4.6 - 5.55 4.4 
g-10* 6 43 5.84 0.343 5.1 - 6.5 5.4 

3 30 5.62 0.228 5.1 - 6.1 5.5 

Expulsive” 
Amplitude (mm. Hg) 

l- 2 2 
2- 3 2 
3- 4 7 
3- 4” 1 
4- 5 6 
4- 5* 4 
5- 6 5 
5- 6* 4 
6- 7 5 
6- 7’ 5 
7- 8 1 
7- 8* 7 
B- 9 1 
B- 9’ 8 
g-10* 6 

Expulsive* 3 

‘Values for dilatation after rupture of membranes. 
Core: 
1. 1,471 7. 1,110 
2. 1,074 8. 1,013 
3. 1,813 9. 856 
4. 1,807 IO. 1,810 
5. 1,788 11. 1,136 
6. 1.715 12. 1.832 

36 
110 
312 

11 
160 

66 
105 

36 
66 
27 
11 
36 

3 
38 
43 
30 

26.2 
29.05 
36.3 
35.5 
27.8 
35.7 
28.2 
27.2 
34.3 
35.6 
35.1 
32.5 
32 
40.7 
50.4 
39.9 

2.0 22 -30.02 
1.4 25.8 -32.1 
1.1 33.5 -38.5 
4.184 26 -45 
1.1 25 -30 
2.003 31 -39 
1.359 25 -32 
2.278 22 -31 
1.762 32 -37 
3.168 29 -41.5 
2.627 29 -41 
2.282 27 -37.5 
3.266 21.5 -42.5 
2.073 37 -44.7 
2.369 46 -55.9 
2.79 33.5 -44.8 

25 9 -54 5 -55 
27 7 -61 0.5-65 
35 7 -66 0.5-85 

29 5 -60 0.5-65 
32.5 12 -77 10 -80 
27.5 7 -64 5 -70 
33 7 -57 5 -60 
34 14 -67.5 10 -65 
34 12 -84 10 -90 

34 4 -63 0.5-65 

42 21 -71 20 -75 
52 17.5-82.5 15 -85 
40 17 -74 15 -80 

1.8- 5.3 
1.6-11 
1.4- 8.0 
1.3- 7.6 
1 -11.5 
0.8-10.5 
l.l- 7.3 
0.9- 8.5 
1.5-20 
l.l- 6.8 

2.2- 6.8 

2% 8.5 
2.6- 9.8 
2.8- 9.3 

1 -12 
1 -12 
1 -12 
l-8 
0.5-14 
0.5-11 
1 -11 
0.5- 9 
1 -33 
l-7 
5 -9 
2 -7 
6 -8 
2 -9 
2 -11 
2 -10 

Uterine activity also augments as cervical no statistically significant difference between 
dilatation increases (Fig. 6). The mean at mean values measured before and after the 
the start of labor is 76 and at the end 260 rupture of membranes. 
Montevideo Units. This result is to be ex- The duration of the contractions shows 
petted since the 2 factors (amplitude and no noticeable change as labor progresses 
frequency) involved in uterine activity also (Fig. 7), the mean values ranging between 
augment with cervical dilatation. There is 70 and 90 seconds at all stages of cervical 
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Table IV. The statistical details for each stage of cervical dilatation before and 
after rupture of the membranes for the tonus and duration of contractions 

95 per cent 
confidence 

No. of limits 9.5 per cent 
Cervical No. of observa- Average 5 limits 

dilatation patients tions x S.E.imean t 0.05 V-G Median (percentile) Range 

Tonus (mm. Hg): 

l- 2 2 
2- 3 2 
3- 4 5 
3- 4* 1 
4- 5 6 
4- 5* 3 
5- 6 5 
5- 6* 3 
6- 7 5 
6- 7* 4 
7- 8 1 
l- 8* 6 
8- 9 1 
8- 9* 7 
9-10” 6 

Expulsive* 3 

Duration (sec.): 

l- 2 2 
2- 3 2 
3- 4 7 
3- 4* 1 
4- 5 6 
4- 5* 4 
5- 6 5 
5- 6* 4 
6- 7 5 
6- 7” 5 
7- 8 1 
7- 8* 7 
8- 9 1 
8- 9+ 8 
g-10* 6 

Expulsive* 2 

28 3.786 0.556 2.5- 5.3 
104 7.192 0.321 6.5- 8.1 
196 10.959 0.338 10 - 11.5 

6 2.667 0.304 1.7- 3.2 
159 10.126 0.245 9.5- 11 

36 6.139 0.579 5.0- 7.4 
105 11.81 0.374 11 - 12.7 

33 6.667 0.542 5.6- 8.1 
66 13.2 0.733 12 - 15 
24 7.833 0.761 6.4- 9.2 
11 11.8 0.907 9.2- 13.8 
31 10.194 0.853 8.2- 10.4 

3 12.667 1.089 9 - 16 
36 9.278 0.674 7.7- 10.5 
38 10.184 0.561 9.2- 11.8 
29 10.931 0.929 8.5- 12.6 

32 80.625 4.057 71 -89 
108 89.778 1.928 85 - 92 
307 83.326 1.162 80 - 85 

11 74.727 4.32 80 - 85 
150 86.04 1.814 84 - 92 

58 90.517 3.829 84 - 91 
100 94.32 2.864 86 - 99 

35 93.429 5.697 86 - 98 
61 89.41 2.61 84 - 93 
26 97.846 5.391 80 -114 
11 67.636 2.997 61 - 74 
36 89.667 4.327 78 - 98 

3 66.0 2.828 54 - 76 
38 84.474 3.448 76 - 92 
35 83.657 3.834 74 - 92 
25 88.8 5.721 78 -101 

3 2 - 15.4 2-16 
10.3 5.1 - 20.8 2-19 
10.5 4.75- 22.1 2-28 

10.7 3.5 - 16.2 2.0-17 
6.3 2.3 - 16.2 2-17 

11.4 3.3 - 20.6 2-23 
6.6 2.3 - 15.1 2-16 

12.8 3.6 - 28.4 2-31 
8.5 1.6 - 19.4 l-20 

10.8 1.8 - 22.1 l-23 

8.8 2.9 - 18.1 2-19 
10.5 3.9 - 20.1 3-21 
10.8 2.4 - 22.4 2-23 

81 57.5 -121 54-192 
86 62 -140 42-162 
87 49 -130 36-162 

90 49 -139 42-174 
92 43 -167 36-186 
93 59 -153 42-186 
87 56 -205 54-210 
92 56 -135 48-150 
96 62.5-183 60-181 

88 58.8-193 54-198 

90 29 -125 24-186 
85.2 55.7-175 54-180 
89 52 -200 48-204 

‘Values for dilatation after rupture of membranes. 

Cht?: 
1. 1,074 7. 856 
2. 1,471 8. 1,810 
3. 1,813 9. 1,110 
4. 1,788 10. 1,136 
5. 1,715 11. 1,832 
6. 1,013 12. 1,807 

dilatation. There are no significant differ- 
ences between mean values before and after 
rupture of membranes. 

The regularity of the rhythm of contrac- 
tions increases as labor progresses, as is 
shown by the decrease in the index of 
uterine arrhythmia which occurs as cervical 
dilatation augments. 

For any given stage of cervica1 dilatation 

the index of uterine arrhythmia seems to be 

greater when the membranes are ruptured 
(Fig. 8) than when they are intact (Fig. 9)) 
although the data have not yet been sta- 

tistically compared. 
Interrelation between the several vari- 

ables at different stages of cervical dilata- 
tion. In reviewing the statistical data relat- 
ing the correlation of the various vari- 
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Table V. The statistical details for each stage of cervical dilatation before and after 
rupture of the membranes 

95 per cent 
confidence 

No. of limits 95 per cent 
Cetuical No. of obserua- Average 

I 

f limits 
dilatation patients tions (a) S.E./mean t 0.05 v-n Median (percentile) Range 

A4ontevideo Units (Expressed in mm. Hg per 10 min.) : 

l- 2 2 35 79.197 4.604 70-89 68 42-128 40-150 
2- 3 2 110 110.86 3.939 103-118 108 28-212 lo-260 
3- 4 7 302 156.2 4.406 146-164 168 61-348 5-440 
3- 4* 1 11 136.05 11.39 111-162 115 97-165 10-370 
4- 5 6 160 131.69 5.631 119-142 130 17-266 5-490 
4- 5* 4 66 136.61 10.97 113-158 132 15-355 1 O-500 
5- 6 5 105 100.48 5.633 88-112 100 11-199 5-220 
5- 6’ 4 35 115.39 12.443 go-140 105 21-305 20-310 
6- 7 5 64 186.64 16.62 147-218 146 56-500 40-500 
6- 7* 5 27 137.62 14.733 107-167 119 26-336 20-350 
7- 8 1 11 231.71 14.83 198-263 225 182-226 170-320 
7- 8* 7 36 146.48 10.6 125-167 148 39-341 30-350 
8- 9 1 3 232.48 14.0 187-277 
8- 9’ 8 38 206.25 15.7 174-238 196 38-500 30-500 
9-10” 6 43 285.3 18.29 248-321 262 102-487 go-500 

Expulsive* 3 30 230 22.6 184-277 200 52-500 50-500 

“Values for dilatation after rupture of membranes. 
Case: 
1. 1,074 7. 
2. 1,471 8. 
3. 1,813 9. 
4. 1,788 IO. 
5. 1,715 II. 
6. 1,013 12. 

TON& mm Hg 

856 
1,810 
1,110 
1,136 
1,832 
1,807 

I 

L L 1 1 I  ’ ,  

l-2 2-3 3-4 4-5 5-6 6-9 9-EXPULSION 

CERVKAL DILATATION IN Cm 

Fig. 3. Measurement of tonus against cervical 
dilatation. Clear circles, mean value before rup- 
ture of membranes; solid circles, mean value after 
rupture of membranes. 

ables the following summarizes the results. 
There is a high degree of positive correla- 

tion between uterine activity and amplitude 
of contractions. The correlation is statisti- 
cally significant in all stages of cervical 
dilatation except at 6 to 7 cm. before rup- 
ture of membranes. This correlation was 

AMPLITUDE, mm tfg 
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IO -I- * 9-EXPUL 

CERVICAL DILATATION IN Cm 

I 

Fig. 4. Measurement of amplitude of contractions 
against cervical dilatation. Clear circles, mean 
value before rupture of membranes; solid circles, 
mean value after rupture of membranes. 

logically expected, since amplitude of con- 
tractions is one of the factors involved in 
uterine activity. 

There is no statistically significant corre- 
lation between uterine activity and fre- 
quency of contractions for the first 4 to 5 
cm. of cervical dilatation. After this point in 
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dilatation there is a high degree of positive 
correlation, with 40 to 50 per cent of the 
changes in uterine activity associated with 
the change in the frequency of the contrac- 
tions. This correlation is to be expected since 
frequency of contractions is one of the fac- 
tors in uterine activity. We have no explana- 
tion of the absence of this correlation in the 
early stage of labor. 

In the earlier stages of labor, up to 4 to 
5 cm. of cervical dilatation, the following 
correlations are found: (1) a statistically 
significant negative correlation between 
amplitude and frequency; (2) absence of 
correlation between duration and frequency; 
(3) absence of correlation between ampli- 
tude and duration; and (4) a statistically 
significant positive correlation between tonus 
and frequency of the contractions. Correla- 
tions ( 1) and (4) disappear when cervical 
dilatation is greater than 4 or 5 cm. 

Comment 

The findings of this study generally sup- 
port those published by the Montevideo 
groupl-” and by Lindgren7 except with re- 
gard to the frequency of uterine contrac- 
tions for which higher values were found in 

NUMBEff OF 
CONTRACTIONS 
PER 10 MINUTES 

P 
I 

I 

’ - -..-... 
l-2 2-3 3-4 4-5 56 

- _ 
6-Y Y+xP”L~ON 

CERVICAL DILATAT/ON IN Cm 

Fig. 5. Measurement of frequency of contractions 
against cervical dilatation. Values of 6 through 
9 cm. and 9 cm. through the second stage of labor 
were combined because there were very few 
measurements and patients per each centimeter of 
cervical dilatation. Clear circles, mean value before 
rupture of membranes; solid circles, mean value 
after rupture of membranes. 
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CERVfCAL DILATAT/ON IN Cm 

Fig. 6. Measurement of uterine activity (in 
Montevideo Units) against cervical dilatation. 
Clear circles, mean value before rupture of mem- 
branes; solid circles, mean value after rupture of 
membranes. 

DUh’ATfON Of 
CONTRACTIONS 
IN SECONDS 
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CERVICAL DILATAT/ON IN Cm 
Fig. 7. Measurement of duration of contraction 
against cervical dilatation. Clear circles, mean 
value before rupture of membranes; solid circles, 
mean value after rupture of membranes. 
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Fig. 8. Measurement of index of uterine arrhythmia for each patient against cervical dilatation 
after rupture of the membranes. 
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Fig. 9. Measurement of index of uterine arrhythmia for each patient against cervical dilatation 
prior to the rupture of the membranes. 

the present study. We found that, of all the 
values measured, 42 per cent were greater 

than 5, 18.2 per cent greater than 6, 8 per 
cent greater than 7, 4.8 per cent greater 
than 8, 3.4 per cent greater than 9, and 2.3 
per cent greater than 10 contractions per 
ten minutes. 

It should be stated that our values cannot 
be compared directly to those of Lindgren7 

or Zambrana and associates9 Our criterion 
of patient selection is different; Zambrana 
and associate?’ used the same method for 
determining frequency as ourselves but de- 
termined values centered about each stage 
of cervical dilatation. Lindgren does not 
precisely state his technique for determining 
the frequency of contractions. Despite these 
differences if our mean values and 95 pet 
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cent fiducial limits are superimposed onto 
Zambrana’s and Lindgren’s data, there is 
considerable overlap of the limits although 
our mean values are higher throughout 
labor. 

The duration of contractions remains 
fairly constant throughout labor and, there- 
fore, no strong correlations of other parame- 
ters were found with duration, From this 
clinically measurable factor (duration) 
other parameters such as tonus, uterine ac- 
tivity, and amplitude do not seem predict- 
able. The strongest correlation found was 
that of uterine activity with amplitude. The 

subjective judgment of the intensity of con- 
tractions gives thus the best indicator as to 
uterine activity. 

Effer and associates” were unable to find 
any significant change in the index of 
uterine arrhythmia as labor progressed in 
opposition with the preliminary results re- 
ported here. 

The authors acknowledge with thanks the 
most valuable and efficient cooperation received 
from Gaston Gonet and Jose Luis Petruccelli, 
from the Data Processing Information Center of 
the University of Uruguay. 
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