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Abstract

Background—Although physical activity can provide health benefits to pregnant women,
population-based research on the circumstances surrounding injuries from physical activity during
pregnancy is lacking.

Methods—Physical activity and subsequent injuries among a cohort of 1,469 pregnant women in
North Carolina were examined prospectively from the third phase of the Pregnancy, Infection, and
Nutrition Study between 2001 and 2005. Chi-square analyses were used to compare distributions
of maternal characteristics among women who sustained injuries from physical activity and
women who reported no injuries during pregnancy. Injury incidence rates were calcul ated.

Results—Few pregnant women (N=34) reported a physical activity-related injury during
pregnancy. The rates of physical activity-related and exercise-related injuries during pregnancy
were 3.2 per 1,000 physical activity hoursand 4.1 per 1,000 exercise hours, respectively. The most
common types of injuries were bruises or scrapes (55%). Among all injuries, 33% resulted from
exercise and 67% resulted from non-exercise physical activities. Sixty-four percent of all injuries
were dueto falls.

Conclusions—The incidence of injury from physical activity was low during pregnancy.
Women should continue to be encouraged to maintain involvement in physical activity during
pregnancy, while being aware of the potential for injury, particularly falls, from these activities.
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INTRODUCTION

Physical activity isbeneficial for women's health asit is associated with a decreased risk of
coronary heart disease, stroke, diabetes, colorectal and breast cancer, osteoporosis and
improved mood and feelings of well-being. [1-3] In particular, regular exerciseisimportant
for most women during pregnancy as it helpsincrease energy, improve mood, promote
strength and endurance, control excess weight gain, and reduce the risk of gestational
diabetes. [4—11] In 2004, approximately 65.6% of pregnant U.S. women reported that they
engaged in at least some |eisure-time physical activity in the month before the interview. [5]

Despite an increased awareness of the importance of physical activity for health and well-
being during pregnancy, women often reduce their activity during pregnancy because of
concerns about the potential adverse effects on themselves and the outcome of their
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pregnancy. [6,12,13] Specifically, some women have reported fear of injury as abarrier to
physical activity during pregnancy. [12,13] In the 1980s, the American College of Obstetrics
and Gynecology (ACOG) recommended against vigorous exercise during pregnancy for
previously inactive women. [14] For women who were active before pregnancy, ACOG
recommended that they reduce exercise intensity in order to prevent harm to their fetus. [14]
However, more recent studies have investigated the effects of exercise on pregnancy and
have concluded that participation in moderate exercise and recreational activities may have
favorable effects on maternal and fetal health. [15-17] Current research suggests that
healthy pregnant women can maintain a physically active lifestyle and should not fear
injuries to themselves or their fetus[9]. As aresult, ACOG updated the guidelines in 2002
and recommended that in the absence of medical or obstetric complications, pregnant
women should engage in moderate-intensity exercise for 30 minutes each day. [4] The U.S.
physical activity guidelines for Americans concurred with these pregnancy-related
recommendationsin 2008. [18]

Although thereisincreasing evidence that physical activity can provide significant health
benefits to pregnant women, thereis alack of population-based research on the
circumstances surrounding maternal injuries resulting from these activities. Most studies
pertaining to injury during pregnancy have focused on pregnancy outcomes following motor
vehicle crashes [19-22] and musculoskeletal disorders and pain during pregnancy. [23-26]
In addition, previous maternal injury research has focused exclusively on hospitalized or
Emergency Department -attended injuries, despite the fact that these injuries are a small
minority of al injuries. [20-22, 27-31] No studies to date have examined non-hospitalized
physical activity-related injuries during pregnancy. Since there are many changesin a
pregnant woman'’s body that may affect the ability to exercise, including increased joint and
ligament laxity, shiftsin the body’s center of gravity, and increased heart rate, there may be
increased injury risks during physical activities. [9]

The purpose of this study was to conduct a descriptive analysis to examine the incidence and
type of injuries occurring as aresult of physical activity during pregnancy among a cohort of
pregnant women enrolled during pregnancy and followed to gestation. As a secondary aim,
we examined fear of injury as abarrier to involvement in physical activity to explore any
differences in responses between injured and non-injured women. We distinguished physical
activity from exercise and physical activity from non-exercise activities (such as housework,
occupational, or non-exercise walking) in order to understand the rel ationship between each
type of activity and injury incidence.

METHODS

Data Source and Participants

This study used data from the third phase of the Pregnancy, Infection, and Nutrition (PIN3)
Study. PIN3 recruited pregnant women less than 20 weeks' gestation seeking prenatal care
at clinics associated with the University of North Carolina Hospitals. Trained staff identified
women through review of all medical charts of new prenatal patients. Women were not
enrolled if they were non-English speaking, under the age of 16 years, carrying multiple
gestations, not planning to continue care or deliver at the study hospital, or did not have a
telephone from which they could complete the phone interviews. Recruitment began in
January 2001 and continued through July 2005, with the last birth occurring in December
2005. During thistime, 3,203 women were eligible for the study, 2,006 were successfully
recruited and provided informed consent, and 1,868 delivered at the University of North
Carolina Hospitals. Enrolled women were asked during pregnancy to complete two
telephone interviews, two clinic visits, two self-administered questionnaires distributed at
the clinic visits, and an in-hospital interview. Medical records for all births were abstracted
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after delivery. The study was approved by the Institutional Review Board of the University
of North Carolina and informed consent was obtained for all participants.

Physical Activity—A questionnaire on physical activity was administered during two
telephone interviews at 17—22 and 27-30 weeks' gestation. The questionnaire assessed
frequency and duration of all physical activities during the week prior to interview
separately for occupational, recreational, transportation, child and adult care, and indoor and
outdoor household activity. Using recreational activity as an example, the question asking
about participation in particular modes of physical activity was: “In the past week, did you
participate in any non-work, recreational activity or exercise, such aswalking for exercise,
swimming, or dancing, that caused at least some increase in breathing and heart rate?’ If the
participant responded ‘yes', then the participant was asked to list all types of activities, one
by one, with the following question: “What type of recreational activities did you do during
the past week?’ For each activity, the participant reported the number of sessions per week,
duration of each session, and perceived intensity level using the following options: ‘fairly
light’, ‘somewhat hard’, and ‘hard or very hard’. The perceived intensity categories were
modified from the Borg scale and corresponded to light, moderate, and vigorous intensity,
respectively. [32] In addition, the activities were later assigned an absolute intensity level
using published metabolic (MET) tables. [33-35] These questions were repeated for
occupational, transportation, child and adult care, and indoor and outdoor household activity
and coding occurred for al activities, with a detailed description available elsewhere.
[12,36].

Total number of hoursin the past week (h/wk) and total number of MET hours per week
(MET h/wk) were computed. Activities were assigned to be exercise if they were “exercise
in nature” and included “planned, structured, and repetitive bodily movement done to
improve or maintain one or more components of physical fithess." [35]

The physical activity questionnaire (the structured one-week recall) took approximately 10
to 20 minutes to complete. Intra- and inter-interviewer quality control measures, such as
expert review of taped interviews, were established to ensure that interviewers were asking
questions reliably and systematically. The test-retest reliability of this questionnaire was
measured among 109 women within 48 hours of interview completion at 17—22 or 27-30
weeks' gestation. [37] The measures used for this study generally displayed substantial
agreement using Landis and Koch’s classification. [36] For example, the intraclass
correlation coefficient was 0.84 (95% confidence intervals, Cl, 0.77-0.89) for total activity
in MET h/wk. The criterion validity of this questionnaire was examined in 177 pregnant
women who wore an accelerometer for one week, kept a daily structured diary, and
following these two measures, completed a one-week recall of the PIN3 physical activity
guestionnaire. The diary generally displayed moderate to substantial agreement with the
questionnaire; the Spearman correlation coefficient was 0.67 (95% Cl 0.55-0.78) for total
activity in MET h/wk. The agreement between the questionnaire and accelerometer was
lower, with the Spearman correlation coefficient of 0.29 (95% CI 0.10-0.47) for total
activity in MET h/wk comparing total counts.

Injuries Associated with Physical Activity—Injuries were ascertained at anin-
hospital interview conducted shortly after the delivery of the baby. Respondents were asked,
“Have you been injured as aresult of your physical activity or exercise during this
pregnancy?’ Respondents could report any number of incidents that occurred and those who
reported experiencing an injury during pregnancy were then asked: 1) date of injury
occurrence; 2) type of injury; 3) part of the body that was injured; 4) physical activity at
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time of injury; 5) description of how the injury occurred; 6) highest level of medical
treatment received; and 7) the number of additional timesinjury occurred as aresult of
physical activity. If multiple body parts were injured during a reported incident, then the
number of injuries was enumerated as the number of body parts injured. Therefore, awoman
may have experienced multiple injuries during one event.

In order to quantify the intensity of physical activity at the time of injury, we assigned an
absolute intensity level using published metabolic (MET) tables [33—-35] to each reported
physical activity. The absolute intensities of physical activity at the time of each injury were
categorized as“light” (<3 METS), “moderate” (3-6 METS), and “vigorous’ (>6 METYS).

Barriers to Physical Activity—At the second telephone interview, conducted at 27 to 30
weeks' gestation, women were asked, "What is the one main reason that keeps you from
being more active while you are pregnant, either during work or nonworking time?' The
interviewer recorded the open-ended response verbatim if the answer was not one of the
response optionsin the database. These participant responses were analyzed using content
analysis, a method for the objective and systematic description of qualitative data. [38,39]
Categories of responses were created by one reviewer, with a second reviewer checking
each decision, with disagreements resolved together. This helped ensure accuracy and
reliability of decision rules, aswell as consistent categorization and coding of the data. From
this we ascertained a subset of women who reported "fear of injury” as their main barrier to
physical activity.

Other measures—The mother’s age at time of conception was determined from the
medical record and telephone interview. Women were asked during the first telephone
interview at 1722 weeks' gestation about their race/ethnicity, marital status, education,
employment, and general health. Information obtained from the medical record included
self-reported weight and measured height for the determination of pre-pregnancy body mass
index (BMI). BMI values were grouped using the Institute of Medicine recommendations
for pregnant women into low (<19.8 kg/m?), normal weight (19.8-<26.0 kg/m?), overweight
(26.0-<30.0 kg/m?), and obese (>=30.0 kg/m?). [39] Gestational age at delivery was
calculated based on an algorithm that combined last menstrual period with ultrasound
occurring prior to 22 weeks gestation. [41] If an ultrasound was not recorded prior to 22
weeks' gestation, then the last menstrual period was used for calculations (n=76).

Statistical Analysis

Chi-sguare analyses were used to examine whether distributions of several covariates varied
among women who sustained physical activity-related injuries and women who reported no
injuries during pregnancy. At two time periods during pregnancy, corresponding to the two
telephone interviews, we compared the percentages of injured and non-injured women who
reported involvement in any physical activity and exercise during pregnancy. Exact p-values
were used to account for the small sample sizesin each cell.

Physical activity-related injury incidence rates were estimated as the number of injuries
divided by the total number of hours women engaged in physical activity during their entire
pregnancy. We calculated the number of hours by multiplying the gestational age in weeks
by the reported number of hours per week women engaged in physical activity. Exercise-
related injury incidence rates were calculated similarly. Specifically, from conception to the
first telephone interview, the hours per week of physical activity recorded at the first
telephone interview were multiplied by the completed weeks of gestation at that time.
Between the first and second telephone interviews, the number of weekly physical activity
hours recorded at the first and second interviews were averaged and multiplied by the weeks
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of gestation completed between the two interviews. From the second tel ephone interview to
delivery, the hours per week of physical activity recorded at the second interview were
multiplied by the weeks of gestation completed between the second interview and delivery.
In total, the number of hours used in the denominator of the incidence rates represented
activity during all weeks of gestation. For the four women who did not complete a second
telephone interview and were missing data regarding their participation in physica activity,
we assumed that women maintained the same level of involvement in physical activity and
exercise reported at the first interview and through the duration of their pregnancy.

Descriptive Information on the Study Population

A total of 1,469 pregnant women were included in the study population after excluding 446
women who did not complete an in-hospital interview and 91 women who had successive
pregnancies (only their first pregnancy was counted). A high proportion of all pregnant
women in the study population were 3035 years old, Non-Hispanic White, married, college
graduates, employed, in very good health, and/or reported normal pre-pregnancy BMI
(Table 1).

Ninety-four percent of women reported at 17—22 weeks' gestation that they engaged in
physical activity during pregnancy in the past week. Among these women, 84% reported
fairly light activity, 63% reported somewhat hard activity, and 16% reported hard or very
hard activity (categories not mutually exclusive). In regard to exercise, almost seventy
percent of women reported that they engaged in exercise during their pregnancy that was at
least fairly light activity. Among these women, 39% reported fairly light exercise, 37%
reported somewhat hard exercise, and 8% reported hard or very hard exercise (categories not
mutually exclusive). Overal, 3.3% of the women in the study population reported that fear
of injury was a barrier to their involvement in physical activity when asked at 27-30 weeks
gestation.

Predictors of Injury

We examined associations between the socio-demographic/physical activity data and injury
status. There were no differences in the distributions of maternal age, race/ethnicity, marital
status, education, employment, general health, and pre-pregnancy BMI between women who
sustained physical activity-related injuries and women who reported no injuries during
pregnancy (Table 1). The proportion of women who reported that fear of injury was their
main barrier to physical activity during pregnancy was also the same between injured and
non-injured women (3%). However, when comparing injured and non-injured women by
physical activity and exercise, we found that the percent of women who reported hard or
very hard (vigorous intensity) physical activity or exercise at the first interview was
significantly higher among those who were injured compared to those who were not injured
(Table 2). There were no significant differences between injured and non-injured women
who reported hard or very hard activity at the second interview and there were al'so no
differences at either time period when comparing total activity or activities women reported
asfairly light (light intensity) or somewhat hard (moderate intensity).

Injury Incidence

In this population of pregnant women, 34 experienced at |east one physical activity-related
injury (2%) and 1,435 experienced no injury (98%) during their pregnancy (Table 1). The
overall rate of physical activity-related injury during pregnancy was 3.2 per 1,000 physical
activity hours. The rate of exercise-related injury during pregnancy was higher, an estimated
4.1 injuries per 1,000 exercise hours.
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There were atotal of 44 injuries reported from the 34 injured pregnant women. Three
women experienced 2 injury events during pregnancy and no one reported more than two
events. Among all reported injuries, the most common type of injury was a bruise or scrape,
followed by strains and sprains (Table 3). Twenty-one percent of injuries occurred to the
ankle, while 16% occurred to the knee, 14% to the back, 9% to the abdomen, and 9% to the
tailbone. A high proportion of all injuries occurred while the women were engaging in non-
exercise activities; more than half occurred while walking (e.g., with luggage at the airport,
down stairs, etc.), followed by home activities and working. The remaining one-third of all
injuries occurred while pregnant women were exercising. In addition, the majority of
injuries occurred as aresult of moderate intensity activities, while very few occurred as a
result of light or vigorous activities using absolute intensity measures.

Falls were the leading cause of all physical activity-related injuries. More than one-third of
the injuries were self-treated, while a slightly lower proportion of injuries were treated in the
emergency room or the doctor’ s office. Fourteen percent of injuries resulted in hospital
admission. Among the six injuries that resulted in hospitalization, all were caused by falls,
four of which occurred while the pregnant woman was walking (not for exercise). Two of
the six injuries requiring hospitalization were bruises or scrapes to the back, one was a
bruise or scrape to the abdomen, one was a bruise or scrape to the arm, one was a bruise or
scrape to the leg and one resulted in a concussion.

DISCUSSION

Theincidence of injury from physical activity and exercise in this pregnancy cohort was
low. Previous studies have only reported rates for injuries resulting in hospitalization. [22,
27-31] However, we were able to include data on non-hospitalized injuries. Thus, our injury
rate of 2% in this cohort (which equals 20 per 1,000 deliveries) is low when compared to
those previously reported for al hospitalized injuries (i.e., from motor vehicle crashes, falls,
assaults, etc.) which range from 1.6 per 1,000 deliveries during the prenatal period in
Cdlifornia[27] to 8.7 per 1,000 person-years in Pennsylvania[31] and most recently to 3.9%
(or 39 per 1,000 deliveries) in Utah. [22]

Among the 44 injuries sustained by pregnant women in our study, two-thirds occurred from
non-exercise physical activities and two-thirds of all injuries resulted from falls. The
majority of injured women in this pregnancy cohort sustained relatively minor injuries,
including bruises, scrapes, strains, and sprains. Although there were few injuries that
resulted in hospitalization, all of the hospital visits for maternal injuries were due to falls.
Specifically, there were six women who sustained injuries from falls that were severe
enough to result in hospitalization. These falls generally occurred during non-exercise
walking. These findings support previous research indicating that falls were aleading cause
of maternal injury among pregnant women. [22, 27-31] Thisislikely dueto the

muscul oskeletal changes in awoman’s body during pregnancy (such asincreased joint and
ligament laxity from hormonal changes) and shiftsin the body’ s locus of balance from
increasing body weight and changing center of gravity. [11,12,25,42,43]

The ACOG guidelines for exercise during pregnancy indicate that, in the absence of
contraindications, moderate intensity non-contact activities are safe for women who engaged
in these activities before pregnancy. [4] However, ACOG recommends that women avoid
contact sports or activities with a higher risk for falling, due to the potential for collision,
losing balance, and risk of falling. [11] In this cohort, there were no women who reported
involvement in contact sports at the time of injury during their pregnancy. The majority of
pregnant women were engaged in non-exercise activities at the time of injury, particularly
non-exercise walking and home activities.
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A higher proportion of women who were injured reported involvement in at least some
vigorous activity (reported as hard or very hard) during 17 to 22 weeks' gestation than non-
injured women. It is possible that vigorous activity was related to their injuries. However,
only asmall percentage of injuries occurred as aresult of vigorous activities while the
majority of injuries occurred as aresult of moderately intense activities. Also, since this
study is a descriptive analysis, we cannot conclude that the intensity of the physical activity
at the time of injury determines the likelihood of injury.

Strengths and Limitations

This population-based study has numerous strengths, including the prospective design and
the ability to ascertain all physical activity-related injuries, not just those resulting in
hospitalization, in alarge cohort of pregnant women. In addition, thisis the first population-
based study to examine the circumstances surrounding injuries resulting from physical
activity and used a detailed physical activity questionnaire. However, this study is subject to
several limitations.

First, the findings from this study are not generalizable to all pregnant women since the
study population was selected from central North Carolina. Second, during the hospital
interview, respondents reported injuries that occurred during their pregnancy. The perceived
intensity of physical activity at the time of the injury was not ascertained. However, the
absolute intensities of physical activity at the time of injury were quantified by assigning
MET values for each activity resulting in injury. Also, physical activity was estimated from
two 1-week recalls and was not collected each week. Therefore, although we assumed in our
incidence rate calculations that the reported level of physical activity was consistent across
the weeks, we have no way to verify this assumption. Third, since measures were self-
reported, there may be the potential for over- or under-reporting of physical activity or
injury and we cannot rule out the potential for recall bias. However, previous studies not
specific to pregnant women found that injury statusis accurately recalled for periods of up
to 12 months, particularly for minor injuries such as those reported in this study. [44,45]
Therefore, we do not expect there to be a significant amount of recall bias for self-reported
injury in this study. Fourth, missing information regarding the exact date of injury
occurrence for half of the injuries prevented the exploration of differences between injury
severity or medical treatment received and the gestational age at time of injury. Finally,
although reliability and validity were assessed for our physical activity questionnaires, our
measures pertaining to barriers to physical activity and physical activity at the time of injury
lack assessments of reliability or validity.

CONCLUSIONS

This study addresses the potentia for injury from physical activity among pregnant women.
Most women should continue to be encouraged to maintain involvement in physical activity
and exercise during pregnancy, while being aware of the potential for injury, particularly
falls, from these activities. In addition, other popul ation-based studies are needed to extend
our understanding of physical activity-related injuries during pregnancy and to confirm and
extend these findings.

Acknowledgments

Funding for this study was provided by the National Institutes of Health (NIH) / National Cancer Institute
(#CA109804-01). Data collected was supported by the National Institute of Child Health and Human Development
(#HD37584), NIH Genera Clinical Research Center (#RR00046), and NIH / National Institute of Diabetes and
Digestive and Kidney Diseases (#DK 061981-02). The content is solely the responsibility of the authors and does
not necessarily represent the official views of the NIH. The Pregnancy, Infection, and Nutrition Study is ajoint

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Vladutiu et al.

Page 8

effort of many investigators and staff members whose work is gratefully acknowledged. The authors thank Fang
Wen for her help with data management.

REFERENCES

1

United States Department of Health and Human Services. With Understanding and Improving
Health, and Objectives for Improving Health. 2 Vols. 2nd ed.. Washington, DC: U.S. Government
Printing Office; 2000 Nov. Healthy People 2010.

. Physical Activity Guidelines Advisory Committee. Physical Activity Guidelines Advisory

Committee Report, 2008. Washington, DC: U.S. Department of Health and Human Services; 2008.

. U.S. Department of Health and Human Services. Physical Activity and Health: A Report of the

Surgeon General. Atlanta, GA: U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for Chronic Disease Prevention and Health
Promotion; 1996.

4. American College of Obstetricians and Gynecologists. Exercise during pregnancy and the

postpartum period. American College of Obstetricians and Gynecol ogists Committee Opinion No.
267. Obstet Gynecol. 2002; 99:171-173. [PubMed: 11777528]

. Evenson KR, Savitz DA, Huston SL. Leisure-time physical activity among pregnant women in the

US. Paediatr Perinat Ep. 2004; 18:400—407.

. Ezmerli NM. Exercisein pregnancy. Prim Care Update. Obstet Gynecol. 2000; 7(6):260-265.
. National Institutes of Diabetes and Digestive and Kidney Disease (NIDDK). Weight-control

Information Network. do you need access date?. Available online: http://win.niddk.nih.gov/
publications/two.htm#physical active

. Penney DS. The effect of vigorous exercise during pregnancy. J Midwifery Wom Heal. 2008; 53(2):

155-159.

9. SMA statement on the benefits and risks of exercise during pregnancy. J Sci Med Sport/Sports

10
11

12.

13.

Medicine Australia. 2002; 5(1):11-19.

. Wang TW, Apgar BS. Exercise during pregnancy. Am Fam Physician. 1998; 57:1857.

. Zumwalt, M. Prevention and Management of Common Musculoskeletal Injuries incurred through
Exercise during Pregnancy. In: Robert-McComb, JJ.; Norman, R.; Zumwalt, M., editors. The
Active Female: Health Issues Throughout the Lifespan. Totowa, NJ: Humana Press; 2008. p.
183-197.

Evenson K, Moos M, Carrier K, Siega-Riz A. Perceived barriers to physical activity among
pregnant women. Matern Child Hith J. 2009; 13(3):364-375.

Symons Downs D, Hausenblas HA. Women' s exercise beliefs and behaviors during their
pregnancy and postpartum. J Midwifery Wom Heal. 2004; 49(2):138-144.

14. American College of Obstetricians and Gynecologists. Exercise during pregnancy and the postnatal

15.

16.

17.

18.

19.

20.

period. ACOG Home Exercise Programs. Washington D.C.: American College of Obstetricians
and Gynecologists; 1985. p. 1-6.

Pivarnik M, ChamblissH, Clapp J 111, et a. Impact of physical activity during pregnancy and
postpartum on chronic disease risk. Med Sci Sports Exerc. 2006; 38:989-1006. [PubMed:
16672855]

Gavard JA, Artal R. Effect of exercise on pregnancy outcome. Clinical Obstetrics & Gynecology.
2008; 51(2):467—480. [PubMed: 18463475]

Hegaard HK, Hedegaard M, Damm P, Ottesen B, Petersson K, Henriksen TB. Leisure time
physical activity is associated with areduced risk of preterm delivery. Am J Obstet Gynecol. 2008;
198(2):180-185. [PubMed: 18226619]

U.S. Department of Health and Human Services. 2008 Physical Activity Guidelines for Americans.
Washington, D.C.: 2008. p. 1-61.at http://www.health.gov/paguidelines/

Hyde LK, Cook LJ, Olson LM, Weiss HB, Dean JM. Effect of motor vehicle crashes on adverse
fetal outcomes. Obstet Gynecol. 2003; 102(2):279-286. [PubMed: 12907100]

Klinich KD, Flannagan CA, Rupp JD, Sochor M, Schneider LW, Pearlman MD. Fetal outcomein
motor-vehicle crashes: effects of crash characteristics and maternal restraint. Am J Obstet
Gynecol. 2008; 198(4):450.e1-450.€9. [PubMed: 18395036]

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.


http://win.niddk.nih.gov/publications/two.htm#physicalactive
http://win.niddk.nih.gov/publications/two.htm#physicalactive
http://www.health.gov/paguidelines/

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Vladutiu et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 9

Schiff MA, Holt VL. Pregnancy outcomes following hospitalization for motor vehicle crashesin
Washington State from 1989 to 2001. Am J Epidemiol. 2005; 161:503-510. [PubMed: 15746466]
Weiss HB, Sauber-Schatz EK, Cook LJ. The epidemiology of pregnancy-associated emergency
department injury visits and their impact on birth outcomes. Accident Anal Prev. 2008; 40(3):
1088-1095.

Borg-Stein J, Dugan S, Gruber J. Muscul oskel etal aspects of pregnancy. Am J Phys Med Rehab.
2005; 84(3):180-192.

Garshashi A, Zadeh SF. The effect of exercise on the intensity of low back pain in pregnant
women. Int J Gynecol Obstet. 2005; 88:271-275.

Ireland ML, Ott SM. The effects of pregnancy on the musculoskeletal system. Clin Orthop Relat R.
2000; 372:169-179.

Mogren IM. Previous physical activity decreases the risk of low back pain and pelvic pain during
pregnancy. Scand J Public Healt. 2005; 33:300-306.

El Kady D, Gilbert WM, Anderson J, Danielson B, Towner D, Smith LH. Trauma during
pregnancy: an analysis for maternal and fetal outcomesin alarge population. Am J Obstet
Gynecol. 2004; 190:1661-1668. [PubMed: 15284764]

Kuo C, Jamieson DJ, McPheeters ML, Meikle SF, Posner SF. Injury hospitalizations of pregnant
women in the United States, 2002. Am J Obstet Gynecol. 2007; 161:e1—e6. [PubMed: 17306664]
Schiff MA, Holt VL, Daling JR. Maternal and infant outcomes after injury during pregnancy in
Washington State from 1989 to 1997. J Trauma. 2002; 53(5):939-945. [PubMed: 12435947]
Schiff MA. Pregnancy outcomes following hospitalization for afall in Washington State from
1987 to 2004. BJOG. 2008; 115(13):1648. [PubMed: 18947341]

Weiss HB. Pregnancy-associated injury hospitalizations in Pennsylvania, 1995. Ann Emerg Med.
1999; 34(5):626-36. [PubMed: 10533011]

Borg G, Linderholm H. Perceived exertion and pulse rate during graded exercise in various age
groups. ActaMed Scand. 1974; 472:194-206.

Ainsworth B, Haskell W, Leon A, Jacobs DR Jr, Montoye HJ, Sallis JF, Paffenbarger RS Jr.
Compendium of physical activities: Classification of energy costs of human physical activities.
Med Sci Sports Exerc. 1993; 25:71-80. [PubMed: 8292105]

Ainsworth B, Haskell W, Whitt M, Irwin ML, Swartz AM, Strath SJ, O’ Brien WL, Bassett DR Jr,
Schmitz KH, Emplaincourt PO, Jacobs DR Jr, Leon AS. Compendium of physical activities: an
update of activity codes and MET intensities. Med Sci Sports Exerc. 2000; 32:S498-S516.
[PubMed: 10993420]

Evenson, KR. [cited February 6, 2009] The Pregnancy, Infection, and Nutrition Study.
Documentation for PIN3 and PIN3plus. UNC Carolina Population Center. 2009. Available from:
http://www.cpc.unc.edu/projects/pin/design_pin3/docs 3

Landis J, Koch G. The measurement of observer agreement for categorical data. Biometrics. 1977,
33:159-174. [PubMed: 843571]

Evenson KR, Wen F. Measuring Physical Activity in Pregnant Women: Validity and Reliability of
a Structured One-week Recall. Under Review.

Seaman, C. Research Methods: Principles, Practice, and Theory for Nursing. Norwalk, CT:
Appleton & Lange; 1987.

Weber, R. Basic Content Analysis. Newbury Park: Sage Publications; 1990.

Institute of Medicine. Nutrition during pregnancy: Part |, Weight gain; Part 1| Nutrient
supplements. Washington, D.C.: Committee on Nutritional Status During Pregnancy and
Lactation, Food and Nutrition Board, National Academy Press; 1990.

TapaleP, Hiilesmaa V. Predicting delivery date by ultrasound and last menstrual period in early
gestation. Obstet Gynecol. 2001; 97:189-194. [PubMed: 11165580]

Butler EE, Colon I, Druzin ML, Rose J. Postural equilibrium during pregnancy: decreased stability
with an increased reliance on visua cues. Am J Obstet Gynecol. 2006; 195:1104-1118. [PubMed:
16846574]

. Pearl, AJ. The Athletic Female. Champaign, IllI: Human Kinetics; 1993.

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.


http://www.cpc.unc.edu/projects/pin/design_pin3/docs_3

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Vladutiu et al.

Page 10

44. Gabbe BJ, Finch CF, Bennell KL, Wajswelner H. How valid is a self reported 12 month sports
injury history? Br J Sports Med. 2003; 37:545-547. [PubMed: 14665599]

45. Valuri G, Stevenson M, Finch C, Homer P, Elliott B. The validity of afour week self-recall of
sportsinjuries. Inj Prev. 2005; 11:135-137. [PubMed: 15933402]

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.



Page 11

Vladutiu et al.

620 TEr 619 675 8T veEr L9 A
JuewAodwe WL 1InD
0 0 0 Bussin
009 T98 8T9 Tz 009 ¢88  aenpeibafe|oD
G6T 08¢ 8TT ¥ €6I 8  abd|ooawos
SET v6T  L/T 9  9€T 00C  9rnpesd jooyos ydiH
270 0L 00T 88 € 0L €T  [00yosybly ueyrssa]
uolireonp3g
0 0 0 Bussin
ve 6r 88 € SGE€ S BYIO
TGL 80T 90. %2 0S. 20T'T Pelen
90 G§T¢ 80€ 90c L Tz GIle  °fus
snjes [elre
o1 0 GE Bumssin
8¢ € 65 ¢ 8¢ S§ BYIO 21UedS |H-UON
Ly 99 8Tl ¥ 6% 0L o|UedsIH
00c 08 88 € L6 €8¢  >e|gOlUedsIH-UON
670 GT. TOOT G€. G 9T, 920T SHUM OIUedSIH-UON
Apuyppoey
0 0 0 Bussii
Ger 6T 8TT ¥ G2 €8T  +9¢
T/€ €S 278 €I Tl WS  GEe0E
'8¢ W vee TI 882 €  62SC
66T 982 LT 9 66T 262 %28l
6,0 LT S 00 0 [T S LT-9T
abe reuore N
Aerd g N % N % N
(er'T=N) (re=N) (69%'T=N)
AinfujoN Ainfu) e

'sniess Ainfut Aq ‘5002

—T002 ‘(69%'T=N) Apnis uonLINN pue ‘uonielu| ‘Aoueulaid 8y Jo sseyd pJiyays ut uswom Jueulaid Jo sonstsieeyd Yiesy pue dlydelSowsp-0100S

T374avl

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.



Page 12

Vladutiu et al.

"8]21/IeA00 UJea 10} UBLLIOM painfui-uou pue pain(u Usemiaq Lo 100sse ay) Bu sl sonsimess a.fenbs-1yo 10exs 8y} 1o} aneAd
P

%60 €€ W €€ T €€ G Anlfur jo presyy
Annnoe eosAyd o1sielireg
0z 0 (014 Busssiy
v¥Z S€ ¥6Z 0T G G5€ 9900
OTT 95T 6S ¢ 60T 83T  Mbemeno
G0S V¥I. 6SS 6T 905 €8L  PWON
190 T¥T 00 88 € O%T €0z  bemipuN
1INg Aoueube id-a.1d
€ 0 € Busssiy
LS 18 65 ¢ LS €8 Jood/1le-
TO0c 88 LT 9 TOZ w6  Poo
LSy 929 Ty VT Lty Or9  pooD ABA
690 G0E ey €SE 2T 90E 6hr  WeIRO3
uieay e U
0 0 0 Busssiy
695 918 T 9T 995 ¢€8  ON
Snend gy % N % N
Brvon Toin

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.



Page 13

Vladutiu et al.

‘puno} ajem sabejusdled

US9MIBQ SI0UBBL4IP 1UeD 1IUBIS JBY10 OU 'GO'0=" 12 JUeD1JIUBS A|[RONISITRIS SeM MBIARIUI 111 B 1o USWOM paInful-uou pue paJnful Usamiag Uo (e 0osse ay) Buisal Soiisiess aenbs- 1Yo 19exe ay |

44

aABNPXe Ajfeninw jou afe saliobered Alisuaiu|

*¥

abues a|enbe =4O _%

Ainnge easAyd Aue pariodal oym uswiom Jo afiejusdsed

Y

uoIe1sab JO SyBM 0g—/Z BuLIND PaIONPUOD SeM MBIAIBIUI PUOJSS 8 |

i

uo1e1sab Jo SyeaM Zz—/ T BuLINp pa1oNpuod Sem MBIAIRIUL ISI1 8Y |
P

(€600 L€ 0719 (TTT-00) 0¥ 9'99 (r¥1-00) 0'S 199 (r21-00) 2L 9'0L Gimy 13IN) eoL
(€c00)0T 019 (Lz00)0T 999 ovo00zT 199 (0e-00)0C 90L  (imu) oL
0'0-00) 00 0L 00-00)00 8. 00-00)00 19 000000  £902 () prey Kien Jo preH
(01-00)00 8 (0T-00)00 L'9€ (0z-00)00 L'9€ (€c-00)00 T (i) prey ymewos
(01-00) 00 Sve (0T-00) 00 £6¢ (0T-00) 00 L9 (01-00)00 vze Gimu) b1 Apred
LS50 eX3
(062-09) 5T 453 (Tee—G2) g9t €6 (665-1'2) 81 196 (Legevr)ooe  Tve  (imu 13N) EloL
(6/,8T)0V €6 (6802 SV €6 (¢91v2) 56 L'96 (6'€1-8°€) 89 Tv6 (im) 1oL
(00-00) 00 €8T (00-00) 00 €51 (00-00) 00 g€z (000100  LESE  (imy) pry KA o preH
(82-00)80 219 (0e00)0T €29 (0050 €€ (S900)6C SeL (i) prey Teymvewios
(€v<€0)8T 108 (9012 8 (0,+0)oC 008 (6'980)0C v'z8 (Gimu) b1 Aured
L JHAnoe feosAud |1y
1 (%) +(%) 1 (%) 1 (%)
g(dO1) el b_m__m< g(dO1) el b\_m”__w< g(dO1) el >H\_A\p_m< g(dO1) el >w_p_w<
(€2e'T=N) (cer'1=N) (0g=N) (re=N)

| MOIARBIUI PUOJDS

el sy

| MOIARIUI PUOIDS

el s

AinfujoN

Ainfug

'sniess Ainfut Aq ‘5002

—T00Z ‘(69%'T=N) Apms uonLINN pue ‘uoidsju| ‘Aoueubald 8y Jo aseyd paiyl ay} ul uswom Jueuisid Jo soNsLeIde ey asioxe pue Ajinnde easAud

NIH-PA Author Manuscript

¢3714avl

NIH-PA Author Manuscript

NIH-PA Author Manuscript

JPhysAct Health. Author manuscript; available in PMC 2012 April 04.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Vladutiu et al. Page 14

TABLE 3

Injury characteristics among pregnant women who reported a physical activity-related injury in the third phase
of the Pregnancy, Infection, and Nutrition Study (N=44), 2001-2005.

Injuries
(N=44)
N %
Typeof injury
bruise/scrape 24 54.6
concussion 1 23
fracture 2 4.6
sprain 7 15.9
strain 10 22.7
Body part injured
abdomen 4 9.1
ankle 9 205
am 1 2.3
back 6 13.6
€occyx 4 9.1
elbow 1 23
finger 2 4.6
head 2 4.6
hips 1 2.3
knee 7 15.9
leg 3 6.8
pelvis 2 4.6
ribs 1 23
wrist 1 23
Physical activity at time of injury
Exercise 14 32.6
Walking for exercise 8 571
Other exercise 6 42.9
Non-Exercise Physical Activities 29 67.4
Home activities 7 24.1
Lawn/garden 2 6.9
Occupational 3 10.3
Walking, not for exercise 16 51.7
Other, tripped over toy 1 35
Missing 1

Absoluteintensity of physical activity at time of injury
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Injuries
(N=44)
N %
Light (<3 METS) 1 24
Moderate (3-6 METS) 35 85.4
Vigorous (>6 METS) 5 12.2
Missing 3
Injuriesfrom falls
Yes 28 63.6
No 16 36.4
Type of medical treatment received
Emergency room 12 28.6
Doctor's Office 9 214
Hospital Admission 6 14.3
No Treatment 1 24
Self-treated 14 333
Missing 2
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