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Abstract

Objective Physical activity during pregnancy is known
to be beneficial, however there are controversies about
the risk of preterm labor, and there is no published data to
assess the association between cervical length and maternal
physical activity during pregnancy. Therefore, the objective
of the study was to describe the cervical length in the sec-
ond and third trimesters, correlating with physical activity,
anthropometric characteristics, and obstetric results.
Methods Prospective cohort with 56 pregnant women,
allocated in two groups according to the answers obtained
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by a validating questionnaire on physical activity. It was
considered significant p < 0.05.

Results The length of the uterine cervix was similar
between active and sedentary women, from the 22nd to the
24th week of pregnancy (p = 0.58), and from the 32nd to
the 34th week (p = 0.59). Gestational age at delivery was
lower among active women than among sedentary ones,
although without clinical repercussion, 38.2 £ 1.2 vs.
39.1 + 1.2 weeks, respectively (p = 0.02). Among active
women, 33 (89.1 %) had natural labor, while among sed-
entary ones, only 13 (68.4 %) (p = 0.05). The Apgar score
was higher among children of active mothers (p = 0.04).
Conclusion Despite being the data still to small to allow
final conclusions, maternal physical activity, cervical length
and its relation to spontaneous vaginal birth at term is a
relevant topic for the information of women in early preg-
nancy. More investigations directly after specific activities
such as riding, walking, and biking are needed to answer
the questions we receive from our pregnant patients.
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Introduction

Assessing cervical length measured by transvaginal ultra-
sound is an effective method to predict the risk of preterm
labor [1]. The relationship between shortened cervix dur-
ing pregnancy and spontaneous preterm labor has been
well characterized in non-selected groups and in women at
high risk. The second trimester is ideal to measure cervical
length, although the cut-off point is subject to debate [2].
Physical activity has obtained increased popularity
among women who are searching for the possibility to keep
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their usual physical activities during the entire pregnancy.
Guidelines from the United States, United Kingdom, and
Denmark recommend a level of physical activity during
pregnancy similar to the one of the non-pregnant women
[3]. By demonstrating the benefits, many studies indicate
decreasing backache and enhancing maternal and fetal
welfare [4], even though it is not consensual among many
authors if physical activity actually brings beneficial out-
comes for fetal health.

There are many controversies in the literature regard-
ing the possibility that physical activity during preg-
nancy increases preterm labor risk. Most studies do not
associate the practice of physical exercises with preterm
labor risk, low weight at birth, and neonatal complica-
tions [5, 6].

Since there are no published data evaluating the associa-
tion of physical activity with cervical length during preg-
nancy, the objective of this study is to describe the cervi-
cal length in the second (22-24 weeks) and third trimester
(32-34 weeks) of pregnancy, investigating its relation with
the physical activity of the pregnant woman and its reper-
cussion on obstetric and perinatal results.

Materials and methods

Prospective cohort study with 56 pregnant women at low
risk, allocated in two groups: active (n = 37) and sedentary
(n = 19) attended in a tertiary referral center in Southern
Brazil from August 2009 to July 2011. Pregnant women
who signed the free and informed consent form, after the
approval of the study by the Research Ethics Committee of
the Institution were included.

Pregnant women with risk factors known to preterm
labor were excluded during the planning; strictly respecting
the exclusion criteria and the contraindications to physical
activities during pregnancy [7].

The International Physical Activity Questionnaire-Short
Form (IPAQ-SF, version 8) validated in Brazil was applied
[8]. The consensus achieved between the Center of Stud-
ies of the Physical Fitness Lab of Sdo Caetano do Sul—
SP (CELAFISCS) and the Center for Diseases Control
(CDC) of Atlanta (2002) was followed, and the pregnant
women were classified in active (very active, active, and
irregularly active A) and sedentary (irregularly active B and
sedentary).

An observer took cervical measures with the same trans-
vaginal ultrasonography and following the protocol deter-
mined by the Fetal Medicine Foundation in both groups
in the second and in the third trimester of pregnancy. The
association of these measures with physical activity, the
characteristics of the groups, and the obstetric outcomes
obtained was verified.
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To be included in this study, the gestational age (GA) of
the women was observed, being established either by ultra-
sound performed up to the 12th week, or by the date of the
last period (DLP) and confirmed by ultrasound up to the
20th week.

Data from the pregnant woman (weight, blood pressure),
GA at delivery, mode of delivery, newborn (NB) weight,
and Apgar score were evaluated.

The sample size estimated of sampling size to respond to
the objectives of this study was determined by the follow-
ing criteria: comparison of two averages with non-paired
Student’s t test, 5 % alpha error, and 80 % statistical power.
Considering that the average cervical length from 22 to
24 weeks is 30 mm and the standard deviation is 6 mm, the
minimum value of 18 patients obtained for each group was
enough to show the difference between groups, since cervi-
cal length differences considered clinically significant for
this study was of at least 5.8 mm. This result was obtained
using a 0.05 two-tailed alpha, and a test power of 80 % on
GraphPad StatMate program version 1.01i. The sample size
was later increased by 35 % due to possible segment losses
predicted in a prospective longitudinal study.

The statistics was performed by descriptive analysis,
expressing categorical variables in absolute and relative
frequencies, as well as the analysis of numerical vari-
ables (sorted according to physical activity in active and
sedentary women), through average, median and standard
deviation or interquartile range. The analytical statistic
was assessed by Chi-square and Fisher tests for categori-
cal variables and by the Student ¢t or Mann—Whitney tests
for independent samples for numerical variables. Correla-
tions among numerical variables were tested with the use
of Pearson’s test. To evaluate the effect of physical activ-
ity on newborn weight adjusted to GA at delivery, a vari-
ance analysis was performed, considering the physical
activity as a fixed effect, GA as co-variable, and weight at
birth, independent variable. It was considered significant if
p <0.05.

Results

From the 56 patients included in the study, 54 (96.4 %)
were white, one (1.8 %) brown and one (1.8 %) black. The
average age was 29.6 £ 4.2 years. According to IPAQ-
SE, 37 (66.1 %) were active and 19 (33.9 %), sedentary.
Table 1 describes characteristics of the studied population.
Its values were expressed by average & standard devia-
tion or absolute and relative frequency. Age, racial group
proportion, and anthropometric variables were similar
between active and sedentary women (p = 0.90). Weight
gain was also similar between both groups, 12.9 £ 4.4 vs.
14.7 + 4.1 kg (p = 0.150), respectively.
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Table 1 Characteristics of the population studied
Total Physical activity 14
n=>56
Active Sedentary
n =737 (66.1 %) n=1933.9 %)
Age 29.6 4.2 29.7+3.8 29.6 £5.0 0.954
Race 0.291
White 54 (96.4 %) 36 (97.3 %) 18 (94.7 %)
Brown 1 (1.8 %) 1(2.7 %) -
Black 1(1.8 %) - 1(5.3 %)
Anthropometry
Initial weight (GA < 12 weeks) (kg) 61.2 £6.7 60.7 £ 6.5 62.1 £7.1 0.442
BMI 225+1.8 223+1.7 229+1.9 0.192
Weight at delivery (kg) 74.7 + 8.8 73.6 £9.0 76.8 £ 8.1 0.195
Weight gain (kg) 13.5+43 129+ 44 147+ 4.1 0.150
Blood pressure
Initial SBP (mmHg) 106.4 £ 11.2 107.0 £ 9.7 105.3 + 13.9 0.581
Initial DBP (mmHg) 66.5 £5.8 65.8 5.5 679 £6.3 0.205
SBP 32nd week (mmHg) 1155+ 114 1141+ 11.7 118.4 +10.7 0.178
DBP 32nd week (mmHg) 69.8 £7.9 69.5+7.3 70.5 £9.1 0.637
SBP variation (mmHg) 9.1 £13.7 7.0 £12.7 13.2+15.0 0.178
DBP variation (mmHg) 33+£87 37+88 23+£87 0.637
Gestation 0.134
1 28 (50.0 %) 17 (45.9 %) 11 (57.9 %)
2 24 (42.9 %) 19 (51.4 %) 5(26.3 %)
3 3 (5.4 %) 1(2.7 %) 2 (10.5 %)
4 1(1.8 %) - 1(5.3 %)
GA at inclusion (DLP) (weeks) 10.2 +£3.7 10.0 £ 3.8 10.5+3.6 0.678
GA at inclusion (ECO) (weeks) 10.3 +£3.6 10.1 £3.5 10.8 £3.9 0.593
Cervix
22nd-24th weeks (mm) 394476 399+74 38.4 £ 8.0 0.583
32nd-34th weeks (mm) 292 +6.3 29.5+ 6.6 28.5+5.8 0.593
Cervix variation (mm) 102 +5.3 104 +£54 99+52 0.875
Mode of delivery 0.073
Vaginal 46 (82.1 %) 33 (89.1 %) 13 (68.4 %)
C-section 10 (17.9 %) 4(10.4 %) 6 (31.6 %)
Ist period (h) 7.1+14 7.1+14 70£1.3 0.206
2nd period (min) 15.6 £5.7 15.8£5.8 152 +£5.8 0.762
GA at delivery (weeks) 38.1+1.3 379+ 1.2 388+ 1.2 0.018
Apgar 1 80+£12 81+1.2 75+1.1 0.058
Apgar 5 9.0+ 0.8 9.1 +0.8 8.7+0.8 0.055
Capurro 37.5+£54 37.0+£6.3 387+£1.0 0.324
NB weight (kg) 30£03 30£03 3.1+£02 0.017
Adequacy 0.093
AGA (appropriate for gestacional age) 51 (91.1 %) 32 (86.5 %) 19 (100 %)
SGA (small for gestational age) 5 (8.9 %) 5(13.5 %) -
LGA (large for gestational age) - -
Time standing (h) 50£23 55£22 4.1+£22 0.020
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Systolic blood pressure (SBD), diastolic blood pressure
(DBP), and variations between them from the first appoint-
ment to the 32nd week of pregnancy were similar in both
groups (p = 0.63).

Among active women, 17 (45.9 %) were primigravidas,
while 11 (57.9 %) sedentary women were first time moth-
ers (p = 0.13).

There were similarities in GA in the inclusion of the
study between active and sedentary women, established
either by DLP (10.0 £ 3.8 vs. 10.5 & 3.6, p = 0.678), or by
ultrasound (10.1 % 3.5 vs. 10.8 & 3.9 weeks, p = 0.593).

Cervical length was similar between active and sed-
entary women on both assessments, from the 22nd to the
24th week, 39.9 £ 7.4 vs. 38.4 & 8.0 mm, p = 0.583; from
32nd to 34th week, 29.5 + 6.6 vs. 28.5 + 5.8, p = 0.593.
Variation in cervical length from the 22nd to the 24th and
from the 32nd to the 34th week was similar between active
and sedentary women, 10.4 + 5.4 vs. 9.9 £ 5.2, p = 0.875,
respectively (Table 1).

GA at delivery was lower among active women com-
pared to sedentary women, although this finding was not
clinical relevant, 38.2 4+ 1.2 vs. 39.1 £ 1.2 weeks, respec-
tively (p = 0.02).

Among active women, 33 (89.1 %) had natural labor
while 13 (68.4 %) sedentary women had this birth mode of
delivery with a tendency to the significance from the statis-
tical point of view (p = 0.05).

Cervical dilation stage and expulsion period were simi-
lar between active and sedentary women, 7.1 + 1.4 vs.
7.0+ 1.3h (p =0.206) and 15.8 & 5.8 vs. 15.2 + 5.8 min
(p = 0.762), respectively.

The Apgar score, disposed in medians and interquartile
ranges, at the first minute after delivery was 8 (7-9) for
children of active women and 7 (7-8) for children of sed-
entary ones (p = 0.046). At the fifth minute, the score of
children of active women was 9 (9—-10) and for children of
sedentary women 8 (8-9) (p = 0.043).

The children of sedentary women weighed 3.1 + 0.2 kg,
the ones of active women weighed 3.0 + 0.3 kg (p = 0.017).
This difference was of small magnitude, although statisti-
cally significant, without clinical relevance. Since sedentary
women had higher GA at the time of delivery, multivaria-
ble analysis was performed to examine the effect of physi-
cal activity on weight at birth, adjusted to GA at delivery.
Thus, the association between newborn weight and maternal
physical activity was not statistically significant anymore
(F=17,df =1, p = 0.199), being the higher newborn
weight of children of sedentary women, at the moment of
delivery, explained by the GA (F = 16.3,df =1, p < 0.001).

Among active women, 32 (86.5 %) had babies with
adequate weight for the GA, while this number among
sedentary women was 19 (100 %). However, the differ-
ence among proportions of appropriate and small newborns
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for GA was not statistically different between groups
(p =0.093).

During the day, active women stood upright for
5.5 £ 2.2 h while sedentary women spent 4.1 + 2.2 h
(p = 0.020) standing upright.

There was no significant correlation between the GA
at delivery and the cervical length from the 22nd to the
24th week or from the 32nd to the 34th weeks, r = 0.04,
p =0.792 and r = —0.02, p = 0.915, respectively.

Subjects who had vaginal delivery presented cervi-
cal length from the 22nd to the 24th week and from the
32nd to the 34th week significantly shorter than subjects
who underwent a C-section, 38.1 &+ 7.3 vs. 444 + 6.7,
p = 0.015 and 27.9 £+ 5.8 vs. 34.8 + 5.2, p = 0.001,
respectively.

Discussion

This study stands out for being prospective and longitudi-
nal, adhering to the inclusion criteria and thorough sam-
pling selection. Analyzing the possible confusion factors
for differences or reduction of cervical length, it is known
that younger and thinner women are more likely to deliver
before time. In the most significant parts of the research,
homogeneity is verified regarding age, weight, GA, and
number of pregnancies at study enrollment, selection of
patients for both groups, active and sedentary women, in
addition to the use of specific validated questionnaire
(IPAQ-SF).

Significant difference in cervical length between active
and sedentary pregnant women, from the 22nd to the
24th weeks and from the 32nd to the 34th weeks was not
observed.

Cervical length measured from the 22nd to the 24th
week in both groups was similar, analogous to Heath
et al. [9], 38 mm; Palma-Dias et al. [10], 37 mm, in Porto
Alegre/RS, and Fonseca et al. [11], 34 mm.

Cervical length from the 32nd to the 34th week was
similar in both groups, confirming the findings of Freitas
Jr. et al. [12]. Rovas et al. [13] presented different results
describing values of 23 mm in nulliparous and 30 mm in
primiparous for this same GA. Therefore, the importance of
strict sampling selection can be emphasized, being distrib-
uted equally to both nulliparous and primiparous groups.

In the third trimester, cervical length varied significantly
in relation to the values found in the second trimester,
10.4 £ 5.4 mm (active) and 9.9 £ 5.2 mm (sedentary). This
variation is expected and similar to the results of Freitas Jr.
et al. [12], which demonstrated expressive cervical length
reduction from the 28th week onwards.

GA at delivery was statistically lower among active
women than among sedentary ones (38.2 vs. 39.1 weeks),
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although without clinical significance. Current evidences
have been demonstrating that physical exercises do not
increase prematurity rates [4, 6] agreeing with our findings,
which showed no increase of deliveries before 37 weeks.

Among active women, 89.1 % had natural labor. This
rate was 68.4 % among sedentary ones, an important dif-
ference with strong tendency to statistical significance. The
literature is not consistent regarding higher rates of C-sec-
tions in sedentary pregnant women. Bungum et al. [14] and
Lewis et al. [15] evidenced that sedentary women were
twice as likely to undergo C-sections than active ones.

Our study provides an additional information for it has
considered the cervical length according to the status of
maternal physical activity. The fact that no difference in
cervical length was found between active and sedentary
women strengthens incentive prenatal attitudes regarding
the adherence of a fitness program throughout pregnancy.
It is known that only 15 % of pregnant women perform
physical activities at levels suggested by guidelines, despite
recommendations for low-risk pregnant women to perform
physical activity of moderate intensity [7]. Preliminary evi-
dences, from a Cochrane’s review, suggested that combin-
ing diet and exercise seems to be more effective than the
isolated diet for maternal weight loss after delivery [16],
corroborating to stimulate pregnant women to exercise.

There was no difference in weight gain during pregnancy
between the groups, similar to the findings of Magann et al.
[17] which did not find an association between the level
of exercise during pregnancy and significant differences
in maternal weight gain. Clapp et al. [18] and Olson and
Strawderman [19], on the other hand, showed that decreas-
ing exercise intensity during pregnancy leads to higher ten-
dency of increasing weight gain.

We did not find differences in SBP, DBP, in their varia-
tion, from the first prenatal appointment to the one occurred
in the 32nd week, in both groups. Saftlas et al. [20] demon-
strated that women who engaged in some physical activ-
ity during pregnancy present lower rates of preeclampsia
than sedentary ones. In the Cochrane Library review, the
randomized work of Yeo et al. [21], despite the limited
number of 16 participants, found a tendency for the reduc-
tion of DBP in active women when compared to controls
(p = 0.052).

Patients who had natural labor presented cervical length,
from the 22nd to the 24th weeks and from the 32nd to the
34th weeks, significantly shorter than patients who under-
went a C-section. Our results were similar to the ones
found by Smith et al. [22], which reported a higher inci-
dence of C-sections among pregnant women with cervical
length of 40-67 mm in the 23rd week, when compared to
the ones presenting from 16 to 30 mm, confirming that cer-
vical length in the middle of pregnancy is an independent
predictor for C-section risk at term in primiparous.

Among active women, there were 32 (86.5 %) new-
borns appropriate for GA and 5 (13.5 %) newborns were
small for the GA, while the sedentary pregnant women
had 19 (100 %) newborns considered appropriate for the
GA. The difference between the proportions of appropriate
and small infants for the GA was not statistically different
between groups (p = 0.093), which is similar to the find-
ings of Lewis [15], indicating that the weight of the infants
did not differ significantly among women who exercised
and those who did not exercise during pregnancy.

Among active pregnant women enrolled in the study,
time spent standing upright during the day was longer
than among the sedentary ones. Despite that, there was
no increased incidence of preterm labor in active women.
Our results go toward current evidences that have been
demonstrating that physical exercises are beneficial and
that advising relative rest, since absolute rest is completely
unacceptable nowadays, does not bring benefits in reducing
preterm labor rates [23, 24].

Some limitations of our study must be considered. The
measure of physical activity was assessed by questionnaire
application (IPAQ-SF), not offering an accurate evalua-
tion of energy expenditure precise as objective methods:
pedometers and accelerometers. Despite this fact, this study
is the first to assess the effects of physical activity on cervi-
cal length in two periods of pregnancy, highlighting its out-
line with appropriate methodological control to minimize
possible confusion factors and the adherence of researchers
to the inclusion and exclusion criteria adapted, strengths of
this kind of investigation.

Apgar score, even though it is a subjective measure of
neonate well-being at birth [25], demonstrated that children
of active mothers presented outstanding scores. It is reason-
able to assume, facing the results, that active mothers pos-
sibly show a better oxygenated cellular unit, which may,
by cascade effect, improve fetus oxygen saturation. Here, a
perspective is opened to prove at biochemical level, if these
results are confirmed by gas analysis of the blood from the
umbilical cord at birth.

In view of the above, our study demonstrates that among
active women, there is a strong tendency favoring vaginal
delivery and vigorous children in perfect conditions. This
data are of expressive importance, especially when identi-
fying that applying strategies to facilitate population access
to moderate physical activities may contribute to the reduc-
tion of C-section rates, mostly in countries where, unfortu-
nately, this mode of delivery is no exception.

Nevertheless, the sample size is still limited as well as
the method to evaluate physical activity, by the use of a
questionnaire. Thus, the timing of cervical changes accord-
ing to the activity level remains unclear. Whether with these
small numbers, the differences in Apgar score and mode of
delivery are significant remains doubtful.
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We conclude, based on our study, that moderate physi-
cal activity during pregnancy is not associated to cervical
length reduction or preterm labor. There is still a tendency
for vaginal delivery of vigorous children, being, therefore,
advisable. Despite the data are still too small to allow final
conclusions, maternal physical activity, cervical length and
its relation to spontaneous vaginal birth at term is a relevant
topic for the information of pregnant mothers already at
the start of pregnancy. In the light of current evidences, the
benefits attributed to physical exercise seem to justify the
recommendation for moderate physical activity throughout
pregnancy. More investigations directly after specific activ-
ities such as riding, walking, biking are needed to answer
additional questions we receive from our patients.
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