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Abstract
Objective: To design Canadian guidelines advising obstetric care

providers of the maternal, fetal, and neonatal implications of
aerobic and strength-conditioning exercises in pregnancy.

Outcomes: Knowledge of the impact of exercise on maternal,
fetal, and neonatal morbidity, and of the maternal measures of
fitness.

Evidence: MEDLINE search from 1966 to 2002 for English-
language articles related to studies of maternal aerobic and
strength conditioning in a previously sedentary population,
maternal aerobic and strength conditioning in a previously

active population, impact of aerobic and strength conditioning
on early and late pregnancy outcomes, and impact of aerobic
and strength conditioning on neonatal outcomes, as well as
for review articles and meta-analyses related to exercise in
pregnancy.

Values: The evidence collected was reviewed by the Society of
Obstetricians and Gynaecologists of Canada (SOGC Clinical
Practice Obstetrics Committee) with representation from the
Canadian Society for Exercise Physiology, and quantified using
the evaluation of evidence guidelines developed by the
Canadian Task Force on the Periodic Health Exam.

Recommendations:
1. All women without contraindications should be encouraged to

participate in aerobic and strength-conditioning exercises as
part of a healthy lifestyle during their pregnancy. (II-1,2B) 
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2. Reasonable goals of aerobic conditioning in pregnancy should
be to maintain a good fitness level throughout pregnancy
without trying to reach peak fitness or train for an athletic
competition. (II-1,2C) 

3. Women should choose activities that will minimize the risk of
loss of balance and fetal trauma. (III-C) 

4. Women should be advised that adverse pregnancy or neonatal
outcomes are not increased for exercising women. (II-1,2B) 

5. Initiation of pelvic floor exercises in the immediate post-
partum period may reduce the risk of future urinary inconti-
nence. (II-1C)

6. Women should be advised that moderate exercise during lac-
tation does not affect the quantity or composition of breast
milk or impact infant growth. (I-A) 

Validation: This guideline has been approved by the SOGC
Clinical Practice Obstetrics Committee, the Executive and
Council of SOGC, and the Board of Directors of the
Canadian Society for Exercise Physiology.

Sponsors: This guideline has been jointly sponsored by the
Society of Obstetricians and Gynaecologists of Canada and
the Canadian Society for Exercise Physiology.

J Obstet Gynaecol Can 2003;25(6):516–22.

INTRODUCTION

Canadians are encouraged to include exercise as part of a healthy
lifestyle.1 Many women enter pregnancy with regular aerobic 
and strength-conditioning activities already a part of their daily 
lives. Other women see pregnancy as an opportunity to modify 
their lifestyles to include more health-conscious activities.

The traditional medical advice has been for exercising women
to reduce their habitual levels of exertion in pregnancy and for
non-exercising women to refrain from initiating strenuous exer-
cise programs.2,3 This advice was based on concerns that exercise
could affect early and late pregnancy outcomes by increasing core
body temperature during embryogenesis, increasing the risk of
congenital anomalies, and shifting oxygenated blood and energy
substrates to maternal skeletal muscle away from the developing
fetus, leading to disturbances in growth.2,3

Early studies focusing on hard physical work combined with
undernutrition and on forced exercise in laboratory animals
tended to support these concerns.4,5 Other concerns included
the risk of maternal musculoskeletal injury due to changes in
posture and centre of gravity or fetoplacental injury due to blunt
trauma or stress effects from sudden motions.6 Recent invest-
igations, focusing on both aerobic and strength-conditioning
exercise regimens in pregnancy, have shown no increase in early
pregnancy loss, late pregnancy complications, abnormal fetal
growth, or adverse neonatal outcomes, suggesting that previous
recommendations have been overly conservative.7-16

Women and their care providers should consider the risks
of not participating in exercise activities during pregnancy,
including loss of muscular and cardiovascular fitness, excessive
maternal weight gain, higher risk of gestational diabetes or preg-

nancy-induced hypertension, development of varicose veins and
deep vein thrombosis, a higher incidence of physical complaints
such as dyspnea or low back pain, and poor psychological
adjustment to the physical changes of pregnancy.17

These guidelines have been designed to aid Canadian
women and their care providers as they discuss the relative 
merits of aerobic and strength conditioning in pregnancy and
the postpartum period. The quality of evidence reported in
these guidelines has been described using the Evaluation of 
Evidence criteria outlined in the Report of the Canadian Task
Force on the Periodic Health Exam18 (see boxed list next page).
The guidelines have been jointly sponsored by the Society of
Obstetricians and Gynaecologists of Canada (SOGC) and the
Canadian Society for Exercise Physiology (CSEP).

WHO SHOULD EXERCISE IN PREGNANCY?

In uncomplicated pregnancies, women with or without a pre-
viously sedentary lifestyle should be encouraged to participate
in aerobic and strength-conditioning exercises as part of a healthy
lifestyle.7,12,14,19-22 (II-1,2B) Women with complicated preg-
nancies have been discouraged from participating in exercise
activities for fear of impacting the underlying disorder or mater-
nal or fetal outcomes.23 The conditions listed in Table 1 repre-
sent exclusion criteria for subjects participating in research
studies.19-22 Evidence specifically detailing the risks of exercise
in pregnancy for women with these conditions is not available
(III-C). “Relative contraindications” refers to conditions in which
risks may exceed benefits of regular physical activity. The
woman’s decision to be physically active or not should be made
with qualified medical advice.

The Physical Activity Readiness Medical Examination for
Pregnancy (PARmed-X for Pregnancy) is a tool developed by
the Canadian Society for Exercise Physiology and endorsed by
the Society of Obstetricians and Gynaecologists of Canada and
Health Canada (and available through CSEP’s Web site
<http://www.csep.ca/forms.asp>) for screening women inter-
ested in participating in physical activity during pregnancy.23

The PARmed-X for Pregnancy includes a questionnaire for
women to complete, to supply their obstetric care providers
with pertinent medical history and a recent patient activity 
profile. It provides women with practical prescriptions for
participating in aerobic and strength-conditioning  activities
and includes a tear-away medical clearance form that can be
completed by the obstetric provider and presented for partici-
pation in organized prenatal fitness activities.

RECOMMENDATION 

1. All women without contraindications should be encour-
aged to participate in aerobic and strength-conditioning
exercises as part of a healthy lifestyle during their preg-
nancy. (II-1,2B) 
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WHEN AND HOW TO START AN EXERCISE PROGRAM

Many women find that the best time to initiate an exercise pro-
gram is in the second trimester, when the nausea, vomiting, and
profound fatigue of the first trimester have passed and before the
physical limitations of the third trimester begin. Concerns about
the teratogenic effect of high core body temperatures in the early
first trimester have not been demonstrated in studies of exercis-

ing women.24-28 Women who have been exercising prior to preg-
nancy may continue their exercise regimens throughout 
pregnancy using the guidelines outlined below.7,10-12,14 (II-1,2B)

When starting an aerobic exercise program, previously
sedentary women should begin with 15 minutes of continu-
ous exercise three times a week, increasing gradually to 
30-minute sessions four times a week.19,20,29-31 Episodic max-
imal exercise by pregnant women in a research setting appears

QUALITY OF EVIDENCE ASSESSMENT18

The quality of evidence reported in these guidelines has been
described using the Evaluation of Evidence criteria outlined in
the Report of the Canadian Task Force on the Periodic Health
Exam.
I: Evidence obtained from at least one properly randomized

controlled trial.
II-1: Evidence from well-designed controlled trials without 

randomization.
II-2: Evidence from well-designed cohort (prospective or 

retrospective) or case-control studies, preferably from
more than one centre or research group.

II-3: Evidence obtained from comparisons between times or
places with or without the intervention. Dramatic results
in uncontrolled experiments (such as the results of treat-
ment with penicillin in the 1940s) could also be included
in this category.

III: Opinions of respected authorities, based on clinical 
experience, descriptive studies, or reports of expert 
committees.

CLASSIFICATION OF RECOMMENDATIONS18

Recommendations included in these guidelines have been
adapted from the ranking method described in the
Classification of Recommendations found in the Canadian
Task Force on the Periodic Health Exam.
A. There is good evidence to support the recommendation

that the condition be specifically considered in a periodic
health examination.

B. There is fair evidence to support the recommendation that
the condition be specifically considered in a periodic health
examination.

C. There is poor evidence regarding the inclusion or 
exclusion of the condition in a periodic health examination,
but recommendations may be made on other grounds.

D. There is fair evidence to support the recommendation 
that the condition not be considered in a periodic health
examination.

E. There is good evidence to support the recommendation
that the condition be excluded from consideration in a 
periodic health examination.

TABLE 1 

CONTRAINDICATIONS TO EXERCISE IN PREGNANCY

Absolute Contraindications Relative Contraindications  

• Ruptured membranes • Previous spontaneous abortion   

• Preterm labour • Previous preterm birth  

• Hypertensive disorders of pregnancy • Mild/moderate cardiovascular disorder  

• Incompetent cervix • Mild/moderate respiratory disorder  

• Growth restricted fetus • Anemia (Hb <100 g/L)  

• High order multiple gestation (≥ triplets) • Malnutrition or eating disorder  

• Placenta previa after 28th week  • Twin pregnancy after 28th week  

• Persistent 2nd or 3rd trimester bleeding • Other significant medical conditions  

• Uncontrolled type 1 diabetes, thyroid disease,
or other serious cardiovascular, respiratory,
or systemic disorder

Reprinted and modified with permission from the Canadian Society for Exercise Physiology.23
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to be safe for mother and fetus.32,33 Reasonable goals of aero-
bic conditioning in pregnancy would be to maintain a good
fitness level throughout pregnancy without trying to reach peak
fitness or train for an athletic competition (II-1,2C). Elite ath-
letes who continue to train during pregnancy require supervi-
sion by an obstetric care provider with knowledge of the impact
of strenuous exercise on maternal and fetal outcomes. Women
with special needs may require a referral to a physiotherapist,
exercise physiologist, or sports medicine specialist to develop
an appropriate exercise program.

RECOMMENDATION 

2. Reasonable goals of aerobic conditioning in pregnancy
should be to maintain a good fitness level throughout
pregnancy without trying to reach peak fitness or train
for an athletic competition. (II-1,2C)

Women should choose activities that will minimize the risk
of loss of balance and fetal trauma. Brisk walking, stationary
cycling, cross-country skiing, swimming, or aquafit are aero-
bic exercises that cause less trauma to the joints and ligaments
and less bouncing up and down of the centre of gravity than
running or jogging.34 It is suggested that a warm-up and cool-
down period be included in any exercise regimen. (III-C) 

RECOMMENDATION 

3. Women should choose activities that will minimize the
risk of loss of balance and fetal trauma. (III-C)

There is less evidence on strength conditioning and weight
training in pregnancy.10,35 Some women may experience symp-
tomatic hypotension from compression of the vena cava by the
pregnant uterus and should modify these exercises to avoid the
supine position after approximately 16 weeks’ gestation.36 The
ability to perform abdominal strengthening exercises may be
impeded by the development of diastasis recti and associated
abdominal muscle weakness.37-39 (II-2C, III-C)

Stretching and strength training exercises such as yoga and
Pilates have not been studied in a pregnant population.

EXERCISE INTENSITY

There is an increase of 10 to 15 beats per minute in resting heart
rate in pregnancy.40,41 However, at maximal exercise levels, there
is a blunted heart rate response as compared to the nonpreg-
nant state.40,41 Therefore, it is suggested that the use of con-
ventional heart rate target zones be modified to account for this
reduction in maximal heart rate reserve.23,36 (III-C) A modified
version of the conventional age-corrected heart rate target zone
can be found in Table 2.23,36

Other measures of exercise intensity include the “talk test”
and a visual rating of perceived exertion (see Borg’s rating,
below). As the term  “talk test” implies, the woman is exercising
at a comfortable intensity if she is able to maintain a conversa-
tion during exercise, and should reduce the exercise intensity if
this is not possible. Exercising women can also use a visual scale
to assess their exercise intensity.20 A target rating of 12 to 14 on
Borg’s scale of perceived exertion is suggested during preg-
nancy.23,36,42 (III-C)

TABLE 2

MODIFIED HEART RATE TARGET ZONES FOR AEROBIC EXERCISE IN PREGNANCY23,36

Maternal Age Heart Rate Target Zone Heart Rate Target Zone 
(beats/min) (beats/10 sec)

Less than 20 140–155 23–26

20–29 135–150 22–25

30–39 130–145 21–24

40 or greater 125–140 20–23

Reprinted with permission from the Canadian Society for Exercise Physiology.

BORG’S RATING OF PERCEIVED EXERTION42

6
7 very, very light
8
9 somewhat light
10
11 fairly light
12
13 somewhat hard
14
15 hard
16
17 very hard
18
19 very, very hard
20

A rating of 12–14 is appropriate for most pregnant women.
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SAFETY PRECAUTIONS

In addition to exercise, other components of a healthy lifestyle in
pregnancy include good nutrition and abstinence from 
smoking, alcohol, and illicit drugs.43,44 Some sport activities carry
significant risk in pregnancy and are considered contraindicated.
Women should not scuba dive in pregnancy, as the fetus is not
protected from decompression sickness and gas embolism.45

Women are cautioned about the potential for loss of balance and
fetal trauma if they participate in horseback riding, downhill 
skiing, ice hockey, gymnastics, or cycling during preg-
nancy. (III-C) Under normal circumstances and with appropri-
ate hydration, moderate exercise at altitudes up to 1800–2500 m
(6000–8250 ft) does not appear to significantly alter maternal 
or fetal well-being. However, women should be wary of hiking
in a location where they might fall. For those women who do not
live at higher altitudes, and who are planning on exercising at 
altitudes above 2500 m, appropriate acclimatization is
required.46,47 (II-2B) Women should discuss their specific sport
activities with their obstetric care provider to clarify risk and make
modifications, if necessary. Women should stop exercising and
seek medical attention if they experience any of the symptoms
listed below (III-C). 

• Excessive shortness of breath
• Chest pain
• Presyncope
• Painful uterine contractions
• Leakage of amniotic fluid
• Vaginal bleeding

OUTCOMES OF EXERCISE IN PREGNANCY

Most trials of exercising women in pregnancy lack randomiza-
tion and a sample size large enough to assess differences in
maternal or fetal outcomes.22,48 This does not imply that
there should be no limits to exercise in pregnancy, but rather
that the trials to date have not demonstrated large differences
in pregnancy outcomes, such as early pregnancy loss, birth
weight, and preterm delivery rate.7-12,14 Studies of neonatal out-
comes have similar limitations in size and design and do not
show any increase in risk for the offspring of exercising
women.13,15

RECOMMENDATION 
4. Women should be advised that adverse pregnancy or

neonatal outcomes are not increased for exercising
women. (II-1,2B)

EXERCISE IN THE POSTPARTUM PERIOD

Depending on the mode of delivery, most types of exercise
can be continued or resumed in the postpartum period. With

the added fatigue of delivery and newborn care, some women
may need to reduce the intensity or length of their exercise ses-
sions. Women who have had Caesarean delivery may slowly
increase their aerobic and strength training, depending on their
level of discomfort and other complicating factors such as
anemia or wound infection. The 6-week postpartum evaluation
is an opportunity for women and their obstetric care providers
to discuss these issues. Initiation of pelvic floor exercises in the
immediate postpartum period may reduce the risk of future uri-
nary incontinence.49,50

RECOMMENDATION 

5. Initiation of pelvic floor exercises in the immediate post-
partum period may reduce the risk of future urinary
incontinence. (II-1C)

EXERCISE AND BREASTFEEDING

Breastfeeding is the best method of providing optimal nutri-
tion, immunologic-based protection, and emotional nurturing
for the growth and development of infants.51 Therefore, exer-
cise frequency and intensity should not interfere with a moth-
er’s ability to breastfeed. Although exercise does not negatively
affect milk production or composition,52-54 lactic acid has been
shown to be increased in the breast milk of women exercising
at maximal intensity, but not in those exercising at moderate
levels.55-58 Controversy exists as to whether this short-term
increase in lactic acid makes the breast milk less palatable to the
nursing infant.55,56,58-61 Mothers who find their baby does not
feed as well right after exercising may consider feeding the baby
right before exercising (which may also make the breasts more
comfortable during exercise), postponing feeding until 1 hour
after exercising, or expressing milk prior to exercising to be used
after exercising. The growth of breastfeeding babies of exercis-
ing women is normal, even for the infants whose mothers are
losing weight as part of their exercise regimen.53

RECOMMENDATION 

6. Women should be advised that moderate exercise during
lactation does not affect the quantity or composition of
breast milk or impact infant growth. (I-A) 

RESOURCES FOR THE PREGNANT WOMAN 
AND HER OBSTETRIC PROVIDER

Pregnant women interested in participating in aerobic and
strength-conditioning exercises in pregnancy can be referred to
the following publications: Active Living During Pregnancy,36

Nutrition for a Healthy Pregnancy: National Guidelines for the
Childbearing Years,43 and Healthy Beginnings: Your Handbook
for Pregnancy and Birth.62



JOGC JUNE 20036

REFERENCES

1. Handbook for physical activity guide to healthy active living.
[Également disponible en français sous le titre Cahier d’accompagne-
ment du Guide d’activité physique canadien pour une vie active saine.]
Ottawa: Health Canada; 1998. Also available on-line at <http://www.
hc-sc.gc.ca/hppb/paguide/>. Cited February 5, 2003.

2. American College of Obstetricians and Gynecologists (ACOG).
Exercise during pregnancy and the postnatal period.Washington (DC):
ACOG; 1985.

3. Shangold MM. Exercise during pregnancy: current state of the art.
Can Fam Physician 1989;35:1675–89.

4. Tarfari N, Naeye RL, Gobeze A. Effects of maternal undernutrition 
and heavy physical work during pregnancy on birth weight. Br J Obstet
Gynaecol 1980;87:222–6.

5. Terada M. Effect of physical activity before pregnancy on fetuses of 
mice exercised forcibly during pregnancy. Teratology 1974;10:141–4.

6. Clapp JF, Little KD.The interaction between regular exercise and 
selected aspects of women’s health. Am J Obstet Gynecol
1995;173:2–9.

7. Clapp JF. The effects of maternal exercise on early pregnancy outcome.
Am J Obstet Gynecol 1989;161:1453–7.

8. Klebanoff MA, Shiono PH, Carey JC.The effect of physical 
activity during pregnancy on preterm delivery and birth weight.
Am J Obstet Gynecol 1990;163:1450–6.

9. Kulpa PJ,White BM,Visscher R. Aerobic exercise in pregnancy.
Am J Obstet Gynecol 1987;156:1395–403.

10. Hall DC, Kaufmann DA. Effects of aerobic and strength conditioning 
on pregnancy outcomes. Am J Obstet Gynecol 1987;157:1199–203.

11. Hatch MC, Shu X, McLean DE, Levin B, Begg M, Reuss L, et al.
Maternal exercise during pregnancy, physical fitness, and fetal 
growth. Am J Epidemiol 1993;137:1105–14.

12. Kardel KR, Kase T.Training in pregnant women: effects on fetal 
development and birth. Am J Obstet Gynecol 1998;178:280–6.

13. Clapp JF, Lopez B, Harcar-Sevcik R. Neonatal behavioral profile of the
offspring of women who continued to exercise regularly throughout
pregnancy. Am J Obstet Gynecol 1999;180:91–4.

14. Sternfeld B, Queensberry CP, Eskenazi B, Newman LA. Exercise during
pregnancy and pregnancy outcome. Med Sci Sports Exerc
1995;27:634–40.

15. Clapp JF, Simonian S, Lopez B, Appleby-Wineberg S, Harcar-Sevcik R.
The one-year morphometric and neurodevelopmental outcome of the
offspring of women who continued to exercise regularly throughout
pregnancy. Am J Obstet Gynecol 1998;178:594–9.

16. O’Neill ME. Maternal rectal temperature and fetal heart rate responses
to upright cycling in late pregnancy. Br J Sports Med 1996;30:32–5.

17. Wolfe LA, Mottola MF. Validation of guidelines for aerobic exercise in
pregnancy. In: Kumbhare DA, Basmajian JV, editors. Decision making 
and outcomes in sports rehabilitation. New York: Churchill Livingstone;
2000:205–22.

18. Woolf SH, Battista RN, Angerson GM, Logan AG, Eel W. Canadian Task
Force on the Periodic Health Exam. Ottawa: Canada Communication
Group; 1994. p. xxxvii.

19. Brenner IKM,Wolfe LA, Monga M, McGrath MJ. Physical conditioning
effects on fetal heart rate responses to graded maternal exercise.
Med Sci Sports Exerc 1999;31:792–9.

20. Ohtake PJ,Wolfe LA. Physical conditioning attenuates respiratory
responses to steady-state exercise in late gestation. Med Sci Sports
Exerc 1998;30:17–27.

21. Wolfe LA, Hall P,Webb KA, Goodman L, Monga M, McGrath MJ.
Prescription of aerobic exercise during pregnancy. Sports Med
1989;8:273–301.

22. Lokey EA,Tran ZV, Wells CL, Myers BC,Tran AC. Effects of 
physical exercise on pregnancy outcomes: a meta-analytic review.
Med Sci Sports Exerc 1991;23:1234–9.

23. Physical activity readiness medical examination for pregnancy
(PARmed-X for pregnancy). Ottawa: Canadian Society for Exercise
Physiology; 2002. Available on-line at <http://www.csep.ca/pdfs/
parmed-xpreg(2002).pdf >. Cited February 5, 2003.

24. Kilham L, Ferm VH. Exencephaly in fetal hamsters following exposure 
to hyperthermia.Teratology 1976;14:323–6.

25. Smith DW, Clarren SK, Harvey MAS. Hyperthermia as a possible
teratogenic agent. J Pediatr 1978;92:878–83.

26. Miller P, Smith DW, Shepard TH. Maternal hyperthermia as a possible
cause of anencephaly. Lancet 1978;1:519–21.

27. Jones RL, Botti JJ, Anderson WM, Bennett NL.Thermoregulation during
aerobic exercise in pregnancy. Obstet Gynecol 1985;65:340–4.

28. Clapp JF.The changing thermal response to endurance exercise during
pregnancy. Am J Obstet Gynecol 1991;165:1684–9.

29. Webb KA,Wolfe LA, McGrath MJ. Effects of acute and chronic maternal
exercise on fetal heart rate. J Appl Physiol 1994;77:2207–13.

30. Wolfe LA, Preston RJ, Burggraf GW, McGrath MJ. Effects of pregnancy
and chronic exercise on maternal cardiac structure and function.
Can J Physiol Pharm 1998;77:909–17.

31. Wolfe LA,Walker RMC, Bonen A, McGrath MJ. Effects of pregnancy 
and chronic exercise on respiratory responses to graded exercise.
J Appl Physiol 1994;76:1928–36.

32. Heenan AP, Wolfe LA, Davies GAL. Maximal exercise testing in late 
gestation: maternal responses. Obstet Gynecol 2001;97:127–34.

33. MacPhail A, Davies GAL,Victory R,Wolfe LA. Maximal exercise testing
in late gestation: fetal responses. Obstet Gynecol 2000;96:565–70.

34. Wolfe LA. Pregnant women and endurance exercise. In: Shephard RJ,
Åstrand PO, editors. Endurance in sport. 2nd ed. London: Blackwell 
Science; 2000. p. 531–46.

35. Avery ND, Stocking KD,Tranmer JE, Davies GAL,Wolfe LA. Fetal
responses to maternal strength conditioning exercises in late 
gestation. Can J Appl Physiol 1999;24:362–76.

36. Kochan-Vintinner A. In:Wolfe L, Mottola M, editors. Active living during
pregnancy. [Booklet. Includes specific advice on exercise techniques.
Sponsored by Society of Obstetricians and Gynaecologists of Canada
and Health Canada.] Ottawa: Canadian Society for Exercise Physiology;
1999. p. 5–6. Also available on-line at <http://www.csep.ca/
publicationsmain. html>. Cited February 5, 2003.

37. Fast A,Weiss L, Ducommun EJ, Medina E, Butler JG. Low-back pain 
in pregnancy. Abdominal muscles, sit-up performance, and back pain.
Spine 1990;15:28–30.

38. Boissonnault JS, Blaschak MJ. Incidence of diastasis recti abdominis 
during the childbearing year. Phys Ther 1988;68:1082–6.

39. Gilleard WL, Brown JMM. Structure and function of the abdominal 
muscles in premigravid subjects during pregnancy and the immediate
postbirth period. Phys Ther 1996;76:750–62.

40. Avery ND,Wolfe LA, Amara CE, Davies GAL, McGrath MJ. Effects 
of human pregnancy on cardiac autonomic function above and below
the ventilatory threshold. J Appl Physiol 2001;90:321–8.

41. Lotgering FK, Struijk PC,Van Doorne MB,Wallenburg HCS. Errors 
in predicting maximal oxygen consumption in pregnant women.
J Appl Physiol 1992;72:562–7.

42. Borg GAV. Psychophysical bases of perceived exertion. Med Sci Sports
Exerc 1982;14:377–81.

43. Health Canada. Nutrition for a healthy pregnancy: national guidelines
for the childbearing years. Sponsored by Society of Obstetricians and
Gynaecologists of Canada, Dietitians of Canada, the College of Family
Physicians of Canada, and the Federal/Provincial/Territorial Group on
Nutrition. Ottawa: Minister of Public Works and Government Services
Canada; 1999. Available on-line at <http://www.hc-sc.gc.ca/hpfb-dgpsa/
onpp-bppn/national_guidelines_int_e.html >. Cited February 6, 2003.

44. Gruslin-Giroux A, Selby P, Davies GAL, Leyland NA, Franche R.
Alcohol abuse and the pregnant woman. J Soc Obstet Gynaecol 
Can 1998;20:655–66.

45. Camporesi EM. Diving and pregnancy. Semin Perinatol
1996;20:292–302.



JOGC JUNE 20037

46. Artal R, Fortunato V,Welton A, Constantino N, Khodiguian N,Villabos L,
et al. A comparison of cardiopulmonary adaptations to exercise in
pregnancy at sea level and altitude. Am J Obstet Gynecol
1995;175:505–6.

47. Huch R. Physical activity at altitude in pregnancy. Semin Perinatol
1996;20:303–14.

48. Kramer MS. Regular aerobic exercise during pregnancy (Cochrane
Review). In:The Cochrane Library, 3. Oxford: Update Software; 2001.

49. Morkved S, Bo K. The effect of post-natal exercises to strengthen the
pelvic floor muscles. Acta Obstet Gynecol Scand 1996;75:382–5.

50. Morkved S, Bo K. Effect of postpartum pelvic floor muscle training in
prevention and treatment of urinary incontinence: a one-year follow up.
Br J Obstet Gynaecol 2000;107:1022–8.

51. World Health Organization (WHO). Protecting, promoting and
supporting breastfeeding: the special role of maternity services.
Geneva: A Joint WHO/UNICEF Statement; 1989.

52. Lovelady CA, Lonnerdal B, Dewey KG. Lactation performance of 
exercising women. Am J Clin Nutr 1990;52:103–9.

53. Dewey KG, Lovelady CA, Nommsen-Rivers LA, McCrory MA,
Lonnerdahl B. A randomized study of the effects of aerobic 
exercise by lactating women on breast-milk volume and composition.
N Engl J Med 1994;330:449–53.

54. Prentice A. Should lactating women exercise? Nutr Rev
1994;52:358–60.

55. Wallace JP, Inbar G, Ernsthausen K. Infant acceptance of post-exercise
breast milk. Pediatrics 1992;89:1245–7.

56. Wallace JP, Rabin J.The concentration of lactic acid in breast milk
following maximal exercise. Int J Sports Med 1991;12:328–31.

57. Quinn TJ, Carey GB. Does exercise intensity or diet influence lactic acid
accumulation in breast milk? Med Sci Sports Exerc 1999;31:105–10.

58. Carey GB, Quinn TJ. Exercise and lactation: are they compatible? 
Can J Appl Physiol 2001;26:55–74.

59. Sampselle CM, Seng J, Yeo S, Killion C, Oakley D. Physical activity and
postpartum well-being. J Obstet Gynecol Neonatal Nurs 1999;28:41–9.

60. Duffy L. Breastfeeding after strenuous aerobic exercise: a case report.
J Hum Lact 1997;13:145–6.

61. Wright KS, Quinn TJ, Carey GB. Infant acceptance of breast milk after
maternal exercise. Pediatrics 2002;109:585–9.

62. Schuurmans N, Lalonde A. Healthy beginnings: your handbook for 
pregnancy and birth. [Information and advice about antepartum,
intrapartum, and postpartum issues including exercise.] Ottawa:
Society of Obstetricians and Gynaecologists of Canada; 1998.
Available on-line at <http://www.healthy-beginnings.com/
healthybeginnings/>. Cited February 5, 2003.


