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Abstract

Background: No studies have described running behavior
in pregnant women who self-identify as runners despite the
benefits of moderate to vigorous activity during pregnancy.
The purpose of this study was to learn more about behaviors,
barriers, and advice health care providers (HCPs) offered
regarding running during their pregnancy.

Methods: The study was cross-sectional with national
recruitment using internet-based strategies. Eligible women
(N = 189) completed an online survey that assessed their
health (i.e., height, weight, chronic health conditions) and
pregnancy (i.e., trimester, parity); running patterns (e.g.
frequency, duration, intensity) prior to, during, and/or post
pregnancy; changes in running patterns throughout; barriers
to running; and HCP’s recommendations for running.

Results: Approximately 88% (n = 166/189) reported their
running patterns changed for reasons including fatigue (n
= 121/166), or pelvic (n = 39/166) or joint/muscle pain (n
= 30/166). Women on average reported running 100 + 42
min/wk in the year before pregnancy, 77 + 42 min/wk during
the 1t trimester, 101 + 32 min/wk during the 2" trimester,
and 49 * 44 min/wk during the 3 trimester. Seventy-five
percent (n = 142/166) had conversations with their HCP
about running during pregnancy; 89% (n = 126/142) initiated
this conversation.

Conclusion: This study contributes to what is known about
running patterns during pregnancy, may help guide future
recommendations and interventions for pregnant women.
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Introduction

It is well established that regular physical activity
during pregnancy is safe and beneficial to the
mother and the fetus [1,2]. Current physical activity
recommendations for pregnant women suggest at least
150 minutes per week of moderate-intensity aerobic
activity (e.g., brisk walk) [3]. The American College of
Obstetrics and Gynecology (ACOG) recommend that
pregnant women engage in moderate intensity physical
activity (e.g., walking, swimming, cycling; 3-6 METS)
when there are no known obstetrical complications in
which exercise is contraindicated [3,4] Strength training
and vigorous activitiessuch asrunning (i.e. high intensity;
greater than 6 METS) may be safe if women participated
in those activities prior to becoming pregnant [3].

Studies suggest that more than 50% of pregnant
women do not participate in the recommended physical
activity levels [5], however studies suggest 50-80%
of pregnant women fail to meet the recommended
amounts of physical activity [6,7]. Women fail to
participate in physical activity due to nausea and fatigue,
and physical pain or discomfort, such as pelvic or low
back pain [8,9]. In particular, during the third trimester,
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awoman’s physical size increase and weight gain makes
it challenging to be active [5]. Additionally, women may
not participate in physical activity for safety reasons
(i.e., not knowing if the activity they are doing is safe, or
feeling unsafe during an activity) [3]. A majority of studies
suggest that physical activity decreases throughout
pregnancy with most women being more sedentary in
their third trimester as compared to the first and second
trimesters [10,11]. Women who participate in vigorous
activity during pregnancy (only about 5%; [12]) also
participate in less activity as their pregnancy progresses
but often regain their previous physical activity patterns
during the postpartum period [13,14].

Similar to moderate intensity activity, there are
many advantages of vigorous activity during pregnancy.
These include reduced likelihood of preterm birth [15],
reduced risk of gestational diabetes, insulin resistance
[16,17], preeclampsia, and reductions in fat mass [17].
Vigorous activity in these studies was also found to
not have significant safety concerns for women whose
pregnancies were not considered high-risk [16,17]. The
exploration of participation in vigorous activity during
pregnancy is warranted.

Running is a less studied type of vigorous activity
may have beneficial effects on the mother and fetus
and may be considered safe during healthy pregnancies
[3]. In studies of mothers who run during pregnancy,
adverse outcomes were not linked to running [15]. To
date there has been little information about running
patterns during pregnancy. One cross-sectional study
explored training attitudes and behaviors in 110 female
long-distance competitive runners during pregnancy
[4]. A majority (70%) ran during some time of the
pregnancy but only 31% ran during the third trimester.
Women who stopped running did so because they were
uncomfortable, doctor advised them to stop, concern
for miscarriage, and to maintain weight. Women had
physical changes such as musculoskeletal disorders,
ligamentous laxity, and increasing weight gain that
negatively influenced their ability to run during
pregnancy. Despite preliminary information related to
running behaviors in competitive runners there have
been no studies exploring running behaviors in pregnant
women who self-identify as recreational runners.

The purpose of this study was to learn more about
pregnant women who self-identified as runners, the
barriers that kept them from running, and advice their
health care providers offered in regards to running
during their pregnancy. The information gathered here
will contribute to what we know about running behaviors
in pregnant women and will inform future research in
addition to how health care providers can encourage
and support women who run during pregnancy.

Methods

The Institutional Review Board of a large university
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in the southwestern United States approved this study,
and all participants consented to the study.

Participants

Women were included in the study if they were 1)
Currently pregnant or within one year post-partum, 2)
Ran at any point during pregnancy, and 3) 18 years of
age or older. Women were excluded if they could not
read or understand English or were not pregnant OR
not within one year post-partum. For this analysis, we
only included currently pregnant women who reported
running during their current pregnancy.

Recruitment

This was a national cross-sectional study using a
purposive non-probabilistic sample. Research staff
contacted organizations and social media sites (e.g.,
Facebook, Instagram) via email or directly through social
media and asked them to post a flier to their website or
social media site with a description of the study and a
link to the eligibility survey. Recruitment for the study
occurred between October 2016 and August 2017.

Procedures

Individuals interested in participating were asked
to complete an online survey via Qualtrics (2005) that
assessed whether they were eligible based on the
three aforementioned inclusion criteria. After potential
participants were confirmed eligible to participate, they
were directed to the survey that assessed their running
patterns (e.g. frequency, duration, intensity, reasons for
terminating, etc.). The survey included a total of 136
possible questions which varied based on participants’
responses, and took about 5-15 minutes to complete.
The first 200 participants to complete the survey were
compensated with a $5 electronic gift card to Amazon.
com.

Survey

Questions were developed by a high risk obstetrician
and PhD trained researchers in exercise physiology
and public health. Subsections of the survey included
demographics; general information regarding the
participants’ health (i.e. height, weight, chronic health
conditions) and pregnancy (i.e., trimester, parity);
information regarding participants’ running behaviors
(i.e., number of days/miles/minutes per week by
trimester) prior to, during, and/or post pregnancy; and
changes in running patterns, including how participants
altered their routines (i.e., intensity, distance, time,
supplementation with other activities, etc.), when during
pregnancy they altered, and who or what influenced
them to alter (e.g., fatigue, joint pain, doctor, etc.)
during pregnancy. There were also questions regarding
participants’ health care providers’ recommendations
about running. Examples of questions from each
category can be found in Table 1.
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Table 1: Survey Question Examples.

Category

Example Question

Demographics

Have you been pregnant within the last year (within one year postpartum)?

Do you currently run or have you run at any time during your current pregnancy and/
or previous pregnancy (ies)?

What was your pre-pregnancy weight (in pounds)?

Current pregnancy

Currently, how many weeks pregnant are you?

How much weight have you gained thus far in your pregnancy?

Has your doctor classified your pregnancy as “high risk”?

Running behavior in the year before
current pregnancy

In the year before your current pregnancy, on average, how many times per week
did you run?

In the year before your current pregnancy, on average, how many miles per week
did you run?

In the year before your current pregnancy, on average, how many minutes per week
did you run?

Running behavior in current pregnancy

On average, how many times per week did you run during the first trimester of your
current pregnancy (weeks 1-12)?

During your current pregnancy, did you change your running patterns (e.g. miles,
time, pace, etc.)?

Have your supplemented or replaced your running routine with a different type of
physical activity or intensity during your current pregnancy?

Previous pregnancy

When was your most recent previous pregnancy?

How much weight did you gain in your most recent previous pregnancy?

Did you breastfeed and/or pump during your most recent previous pregnancy?

Running behaviors in the most recent
previous pregnancy

During the year prior to your most recent previous pregnancy, how many times per
week on average did you run?

During your most recent previous pregnancy, did you change your running patterns?

Why did you change your running patterns in your most recent previous pregnancy?

Health care provider questions

Did you have a conversation about running during pregnancy and/or post-partum
with your healthcare provider (e.g., OB/GYM, nurse practitioner)?

Specifically, what did your healthcare provider advise?

Were you satisfied with the advice that your healthcare provider gave you?

Table 2: Demographics and characteristics of pregnant women

V d 549
who reported running during their current pregnancy. ery 900 %
Good 8%
Mean levels M xSD Fair 29,
0
Age 31.9x4.2 High risk pregnancy 36%
Weeks pregnant 229+94 Times given birth
Pregnancy weight gain (Ibs) 226+34.3 0 21%
0
1 34%
Frequencies % 2 24%
(]
Hispanic 20% 3+ 21%
0
Income
< $20,000 0.6% Statistical analysis
- 0,
$21,000-$40,000 5.5% Descriptive statistics (mean + standard deviation,
$41,000-$60,000 77% frequencies, and percentages) were used to describe the
$61,000-$80,000 14% general characteristics, reproductive history, running
$81.000-$100,000 33% habits, change in running habits, and overall health in
> $101,000 39% cu.r.rently pregnant womep. Analy5|s' of var{ance w.as
Married 96% utilized to assess mean differences in running habits
arre ° in women by pre-pregnancy body mass index (BMI)
Physical Health status and trimester with a Tukey test used for post-hoc
Excellent 35% analyses. Chi-squared tests were conducted to assess
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differences in categorical data. A P value of < 0.05 was
considered statistically significant. All analyses were
conducted on SAS 9.4.

Results

Table 2 presents the demographics of currently
pregnant women who reported running during their
current pregnancy. The survey respondents were on
average 31.9 * 4.2 years of age, had a pre-pregnancy
BMI of 23.9 + 3.8 kg/m? and 20% were Hispanic. Seventy-
two percent of the sample reported income > $81,000
per year and 96% were married. On average, women
were 22.9 + 9.4 weeks pregnant and had gained an
average of 22.6 + 34.3 Ibs. Thirty-six percent of women
reported their current pregnancy as high risk and 21%
of pregnant women had no prior pregnancies.

A total of 609 women completed the survey. Of
these, 189 pregnant women reporting running during
their current pregnancy. A total of 166 women changed
their running during pregnancy. When asked when and
why their running patterns changed during pregnancy
(women could have chosen more than one answer),
73% (121/166) changed their running due to fatigue,
24% (39/166) due to pelvic pain and 18% (30/166) due
to joint or muscle pain (Table 3). Of those who changed
their patterns due to fatigue (n = 121), the majority (71%;

Table 3: Reasons why running patterns changed in currently
pregnant women and when they changed.

Frequencies n (%) When patterns
changed

Bleeding 6 (3.6)

Breast Pain 5 (3.0)

Child Care 7 (4.0)

Contractions 5 (3.0)

Doctor rec 15 (9.0)

Fatigue 121 (73.0) 71% in 1%t trimester
Incision pain 2 (1.0)

Injury 8 (5.0)

86/121) did so in the first trimester. Of those women
who changed their running patterns due to pelvic pain
(n = 39), the majority (69%; 27/39) did so in the second
trimester. Of those women who changed their patterns
due to joint or muscle pain (n = 30), the majority (60%,;
18/30) did so in the second trimester.

Women reported the average number of minutes
running before and throughout pregnancy using
predetermined ranges, which allowed for easier
estimation while completing the survey (i.e., 0-30, 31-
60, 61-90, 91-120, 121-150, 151+ min./wk). The median
value for the categories was determined and assigned
as the continuous number of minutes completed. In
the year before pregnancy, women reported running,
on average, 100 * 42 min/wk. Throughout pregnancy
women reported on average 77 + 42 min/wk during
the first trimester, 101 + 32 min/wk during the second
trimester and 49 + 44 min/wk during the third trimester.

Table 4 presents the average minutes running be-
fore and throughout pregnancy by pre-pregnancy BMI
status. During pre-pregnancy, underweight women re-
ported significantly fewer minutes per week of running
compared to normal, overweight and obese women (p
< 0.001). The large difference is between underweight
and overweight women during pre-pregnancy (57.1
minutes per week versus 116 minutes per week, re-
spectively). Similarly, in the first trimester normal and
overweight women reported running more than under-
weight women (p = 0.0045). There were no significant
differences in number of minutes of running reported
during the second trimester by pre-pregnancy BMI sta-
tus. During the third trimester, underweight women
reported running significantly more minutes per week
than normal and overweight women (p < 0.001).

When asked about healthcare providers’ recom-
mendations, 75% (142/189) had conversations with
their health care providers (HCP) about running during
pregnancy. Most (89%) of these women initiated the
conversation with their HCP. Women reported that a
majority of their HCPs made a recommendation about

Joint or muscle | 30 (18.0) 60% in 2™ trimester running (72.5%; 103/142), while 20.4% (29/142) did not

pain make a recommendation. It was reported that the spe-

Lack of time 11 (7.0) cific advice from their HCP was (1) Do what you did pri-

Leak Gas 2 (1.0) or to pregnancy (36.9%, 38/103), (2) Decrease running

Leak Urine 1" (7.0) (23.3%, 24/103), (3) Change to ia\nother form of activity
(13.6%, 14/103), (4) Stop running (12.6%, 13/103), or

Pelvic Pain 39 (24.0) 69% in 2™ trimester (5) Okay to increase running (3.9%, 4/103). Ninety per-

Safety 1 (7.0) cent (N = 102/113) of the women who received advice

Table 4: Average number of minutes running before and throughout pregnancy by pre-pregnancy BMI status

Mean levels Pre-pregnancy (M £ SD) | 1sttrimester (M £ SD) | 2" trimester (M + SD) 3" trimester (M + SD)

Underweight 57.1+225 55.3 + 26.2 97.1+22.9 86.5 £ 25.6

Normal 110.1 £ 404 83.2+44.4 1004 + 37.7 37.0+£43.1

Overweight 116.8 + 36.2 85.8 +40.9 112.7 £ 29.0 30.0+35.2

Obese 100.8 + 45.7 81.7 £ 44.4 93.0 £ 26.8 50.0 £ 55.0
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from their HCP were satisfied with that information.

Discussion

The purpose of this study was to learn more about
running behaviors in recreational runners during
pregnancy, barriers that keep them from running, and
advice their health care providers offered in regards
to running during their pregnancy. The most common
reason women changed their running patterns during
pregnancy were due to fatigue (first trimester), pelvic
pain, and joint or muscle pain (second trimester).
The common modifications made to running during
pregnancy were running more slowly, stopping running,
adding walking, and running for shorter amounts of
time. Women’s running patterns decreased, on average,
during the first trimester, increased during the second,
and decreased again during the third. Underweight
women reported running fewer minutes per week
pre-pregnancy and the first trimester, but significantly
more minutes during the third trimester as compared
to normal and overweight women. Running minutes
in the second trimester did not vary by weight status.
Most women had conversations with their healthcare
providers about running during pregnancy. The majority
of healthcare providers made a recommendation about
running and the majority of women were satisfied with
the recommendation.

Barriers to running

Women in our study reported changes in running
patterns during pregnancy and the barriers reported
were different by trimester. In the first trimester,
many women changed their running patterns due to
fatigue, which is not surprising because women have
reported experiencing the most fatigue during the first
trimester [8]. In order of most frequently reported,
women altered their running patterns by adding
walking, running for less time, running more slowly, and
stopping running all together. Based on our findings and
the strong support from the literature for the positive
effects of exercise on reduced levels of fatigue during
pregnancy [18], the first trimester may be an opportune
time for HCPs to educate pregnant women about the
benefits of exercise to combat fatigue [19]. In women
that identify themselves as a runner, HCPs may suggest
altering running with activities such as walking, running
slower, or running for a shorter amount of time when
feeling fatigued.

Women in the second trimester who changed their
running patterns did so mostly due to pelvic and/or
joint pain and added walking to their running routines
as a result. This is not surprising as pelvic and low-
back pain are well known barriers to physical activity
during pregnancy [9]. The second trimester may be a
good time for HCPs to educate women who run during
pregnancy, about the pain they may experience,
especially what is normal versus abnormal pain, and
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make recommendations accordingly. Educating women
about what to expect during each trimester and what
types of modifications they might need to help them
overcome barriers to exercise and may help them to
continue exercise (i.e., running) during pregnancy.

Women’s running minutes decreased, on average,
during the first trimester, but increased during the
second, and decreased again during the third. This
inverted-U pattern is consistent with current literature
on physical activity behavior during pregnancy [2,11],
however it differs slightly from other physical activity
trajectory studies [13] and studies that focus on running,
specifically, both of which found a linear decrease. In
a study to describe the trajectories of physical activity
in pregnant women, Huberty, et al. [11] reported
pregnant women increased their physical activity in
the first two trimesters but by the third trimester they
spent more time sedentary and less time active.One
reason that women in our study, and others, are able
to increase activity in the second trimester could be
due to a reduction of symptoms (e.g. nausea, fatigue)
that are often reported as barriers to physical activity
in the first trimester. In relation to a linear decrease in
activity, Tenforde, et al. [4] found that pregnant women
who run, despite their level of competition, decrease
running as pregnancy progresses. Overall, regardless
of the intensity of the activity as women are farther
along in their pregnancies (end of second trimester
and beginning of third trimester) physical activity
participation decreases, women are not participating
in recommended amounts of physical activity, and
sedentary activity increases. Future studies should
consider ways to reduce sedentary behavior during
pregnancy, especially in the end of the second trimester
and beginning of the third trimester. HCPs might
recommend to their patients that they spend less time
sitting, perhaps engaging lower intensity activities that
are easily incorporated into their daily lives, with the
goal of decreasing sedentary time [11].

Weight status

Underweight women in our study reported running
fewer minutes per week pre-pregnancy and the first
trimester, but significantly more minutes during the
third trimester as compared to normal and overweight
women. Running minutes in the second trimester did
not vary by weight status. These differences may be due
to preferences and ability by weight status as it relates
to pregnancy. The literature regarding physical activity
during pregnancy and its relation to BMI is inconclusive.
One study found a negative relationship between BMI
and activity level prior to pregnancy, however there was
a substantial increase in activity level after becoming
pregnant for women with higher BMls [20]. A desire to
control weight gain during pregnancy might explain why
normal and overweight women reported more running
minutes in the first trimester than underweight women
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in our study. Another study found that women with
higher BMIs are more likely to decrease physical activity
throughout pregnancy as compared to those with lower
BMlIs [21]. This inverse relationship might explain why
underweight women in our study reported more running
minutes than normal and overweight women during
the third trimester. Perhaps overweight women are
motivated to increase their physical activity levels after
learning they are pregnant in hopes of improving birth
outcomes, causing a spike in physical activity during the
first trimester, but, like most women, do not sustain or
further increase physical activity throughout pregnancy.
There is a strong association between weight and joint
pain due to mechanical stress, which might be another
reason physical activity patterns decline in overweight
women, especially during the third trimester [22]. This
could suggest a need for information from the HCP to
the patient about healthy gestational weight gain during
pregnancy (i.e., recommendations for weight gain based
on pre-pregnancy BMI) and how physical activity may
play a role throughout pregnancy. It might also suggest
a need for interventions regarding patient compliance
with HCP recommendations. More research in this area
is warranted to establish ways to help promote physical
activity throughout pregnancy.

Health care providers

Pregnancy is an ideal time to implement physical
activity interventions due to increased motivation and
frequent interactions with health care providers [3].
Therefore, it is important for HCPs to be informed and
educated to make appropriate recommendations for
activity. HCPs need to be informed not only about what
to recommend pregnant women for activity but also
that prior activity plays a role in what a woman should/
should not do related to activity during pregnancy. For
instance, Nascimento, et al. [2] found that pregnant
women were more likely to engage in physical activity if
they were already doing so prior to becoming pregnant.
Therefore, exercise should be discussed with women
during routine health care visits outside of pregnancy
to promote healthy practices prior to pregnancy.
Additionally, The American College of Obstetrics and
Gynecology recommends HCPs utilize motivational
counseling approaches to make recommendations
regarding exercise during pregnancy, such as obtaining
background information on exercise behaviors prior to
becoming pregnant [3].

In this study, HCPs’ recommendations to their
patients about exercise were varied. HCPs may be
making unique recommendations based on the
woman’s specific characteristics and symptoms, such as
previous running behaviors, BMI, fitness level, reported
pain, etc. Most likely, varied recommendations suggest
lack of knowledge or difference of opinion among HCP
providers regarding the safety of running in pregnancy
[23]. Additionally, research has shown that because
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of tight clinical schedules and the lack of continuing
medical education opportunities for training on
prescribing prenatal physical activity, many providers
lack knowledge about prenatal physical activity (e.g.
contraindications, safety considerations), are unaware
of the national recommendations for physical activity,
lack confidence in their ability to prescribe physical
activity and fail to talk with their sedentary pregnant
patients about physical activity [23]. Because many
women changed their running patterns throughout
pregnancy, it would be beneficial for HCPs to be aware
of how these patterns change in order to make women
aware of these anticipated physical changes and
challenges. For instance, if most women experience
nausea during the first trimester, an HCP might suggest
walking rather than a more vigorous alternative. If an
HCP knows that running minutes typically increase again
during the second trimester, he or she might advise it is
common to increase running minutes.

Conclusion

The purpose of this study was to learn more about
pregnant women who self-identify as runners, the
barriers that keep them from running, and advice
received from their HCPs in regards to running during
pregnancy. The differences and reasons for change in
running behavior by trimester indicates a need for HCPs
to consider these changes when discussing running
behavior with pregnant women as well as optimal times
to intervene to promote continued physical activity
throughout pregnancy. Changes in running behavior by
weight status might suggest differences in preference
and ability as well as changes in motivation between
women. The findings from this study may help HCPs
counsel patients regarding anticipated running changes
during pregnancy. Future research is needed regarding
the role of the HCP and the behaviors of pregnant
women related to physical activity during pregnancy.
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