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ABSTRACT

Study objective: To assess the relation between leisure time physical activity (LTPA) during the first
20 weeks of pregnancy and the risk of developing pre-eclampsia and gestational hypertension.
Design: Case-control study carried out over a 28 month period with retrospective data collection.
Setting: Six hospitals in Quebec City and four hospitals in Montreal.
Participants: 172 women with pre-eclampsia, 254 with gestational diabetes, 505 controls. All were
primiparous, with no history of high blood pressure before pregnancy (unless due to oral
contraceptive use), or during the first 20 weeks of gestation. Cases were defined using recognised
criteria, and 97% of those eligible agreed to be interviewed. Controls delivered in same hospital
immediately after cases and had no more than one reading of elevated blood pressure during
pregnancy; 96% of those eligible agreed to be interviewed.
Measurements and main results: Participants were interviewed in hospital a few days after delivery
using a questionnaire. Information was collected on type, frequency and average duration of any
LTPA performed regularly during the first 20 weeks of pregnancy, together with medical, obstetric
and sociodemographic details. It was found that women who performed regular LTPA had a reduced
risk of pre-eclampsia (adjusted RR 0-67, 95% CI 0 46-096) and gestational hypertension (aRR 0-75,
95% CI 0-54-1 05), and the relative risks decreased as the average time spent in LTPA increased
(aRR for pre-eclampsia among women with low, moderate and high energy expenditure: 100, 0-77
and 0 57, p=001). The same trend was present for gestational hypertension (1[00, 0-80 and 0-71,
respectively, p = 0-08).
Conclusions: Leisure time physical activity during the first half of pregnancy is likely to reduce the risk
of pre-eclampsia and gestational hypertension.
Vigorous exercise' and physical fitness2 have been
shown to reduce the incidence of hypertension in
epidemiological cohort studies. To our knowledge, the
relation between maternal physical activity and the
development of pregnancy induced hypertension has
not previously been assessed. Working in pregnancy
does not seem to increase the risk of developing
pregnancy induced hypertension.3 4 On the other
hand, increased bedrest was reported to reduce the
incidence of pregnancy induced hypertension in a
group of 32 nulliparous women identified at high risk
by the rollover test.5 Bedrest is still recommended in
the treatment of pregnancy induced hypertension,6
although no beneficial effect of bedrest was
demonstrated in Mathews' randomised controlled

mothers during the pregnancy on the risk of preeclampsia and gestational hypertension. We report
here the effect of leisure time physical activity during
the first 20 weeks of pregnancy on the risk of
pre-eclampsia and gestational hypertension.
Methods

CASES AND CONTROLS
Cases and controls were women who delivered in six
hospitals of the Quebec City area between April 1984
and December 1986, or in four Montreal hospitals
between January and December 1986. The study was
restricted to primiparous women who had no history
of high blood pressure before pregnancy (except if the
high blood pressure was due to oral contraceptive use),
trial.7
This case-control study was designed to evaluate the and showed no sign of hypertension during the first 20
influence of personal characteristics and life style of weeks of pregnancy.
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Cases were defined according to the criteria kcal/min) or heavy (> 6-0 kcal/min) according to
proposed by Davey and MacGillivray.8 Gestational the classification of Taylor et al.9 Examples of
hypertension corresponds to an elevation of diastolic activities in each class are: light-walking for pleasure,
blood pressure to 90mm Hg or more, on at least two bicycling, canoeing or rowing for pleasure; moderateconsecutive occasions 4h or more apart. The elevation brisk walking, golf, home exercises, dancing,
ofblood pressure must be observed after twenty weeks gardening; heavy-swimming, tennis, jogging,
of gestation and not later than 24h after delivery. aerobics. The maximal intensity of LTPA performed
Pre-eclampsia corresponds to hypertension, as defined by a subject was determined by the intensity level of
above, associated with significant proteinuria. the activity with the highest intensity code. Weekly
Significant proteinuria was considered present when energy expenditure in LTPA was obtained by
one 24h urine collection showed a total protein multiplying the intensity code of each activity by its
excretion of 300mg or more, or when two urine average duration (min/week), and by adding up all
specimens collected 4h or more apart showed protein activities reported. Weekly energy expenditure in
equivalent to at least lg albumin/litre. Controls were LTPA was categorised into low (no reported LTPA),
women who delivered in the same hospitals as cases, moderate (1-840 kcal/week) and high (841 kcal/week
whose deliveries followed immediately those of cases, or more). The cut off point for the last category
and who had not more than one elevated blood corresponds to the median value of energy expenditure
among active controls.
pressure reading after 20 weeks of gestation.
The odds ratios (OR) for pre-eclampsia and
gestational hypertension were estimated by
DATA COLLECTION
Cases and controls were interviewed at the hospital a polychotomous logistic regression.1 This model
few days after delivery. Women were asked whether yields adjusted ORs for pre-eclampsia than can be
they had performed some leisure time physical compared to those obtained for gestational
activity (LTPA) regularly (at least once a month) hypertension. The OR is the ratio of the odds of
during the first 20 weeks of pregnancy. If so, they had performing LTPAs for cases to the same odds for
to specify for every activity performed the type, controls. This exposure odds ratio provides an
frequency and average duration on each occasion. The estimate of the relative risk (RR) since the diseases
average time spent weekly in LTPAs in the year before considered are relatively uncommon.12 Therefore, the
pregnancy was also assessed. In addition, the terms relative risk and odds ratio will be used
questionnaire elicited information on maternal interchangeably.
Confidence intervals (CI) around ORs were
sociodemographic characteristics, personal and
familial medical antecedents, reproductive and calculated using the standard errors of the regression
gynaecologic history, oral contraceptive use prior to coefficients. Tests for trends in the ORs were
pregnancy, height, pregravid weight and weight gain performed to assess the presence of a dose-response.
during pregnancy. Data were also obtained on For each test, exposure status was defined in the
consumption of cigarettes, drugs, vitamins, calcium, logistic regression model by a single variable taking
alcohol and caffeine during the first 20 weeks of values corresponding to the categories of exposure (eg
1, 2 or 3 for low, moderate or high energy expenditure
pregnancy.
Medical records of all cases and controls were respectively). The X value corresponds to the ratio of
reviewed to ensure they met inclusion and exclusion the regression coefficient of this variable to its
criteria. When not available in the medical record, standard error. This allows testing for a linear increase
information on blood pressure readings at prenatal of the ln(OR) across categories of exposure.
visits was obtained from the attending physician.
Agreement to be interviewed was obtained in 97% Results
of eligible cases and 96% of eligible controls. The
analyses were based on the remaining 172 women with Some characteristics of women with pre-eclampsia,
pre-eclampsia (including 11 women with eclampsia), gestational hypertension and controls are presented in
254 with gestational hypertension and 505 controls. table 1. Maternal age differed little between the three
groups. Cases tended to be less educated and less
physically active in the year before pregnancy than
ANALYSIS
The proportion of smokers was lower among
controls.
time
leisure
to
each
An intensity code was assigned
physical activity, using the list provided in the original cases than controls. Finally, cases had a higher
Minnesota questionnaire,9 and revised by Folsom et baseline blood pressure, body mass index and weight
al.10 This code is an estimation of the energy (kcal/ gain during pregnancy.
Women who reported some LTPAs during the first
min) required for the activity. Activities were
considered light (<4 kcal/min), moderate (4 1-5.9 20 weeks of pregnancy had a lower risk of pre-

Table I Distribution of cases and controls according to selected characteristics
Characteristics

Pre-eclampsia

Gestational
hypertension

Controls

Matemal age (years), mean (SD)
Education (years), mean (SD)
LTPA in year before pregnancy (h/week), %
0
< 4
>~, 4
Number of cigarettes smoked at onset of pregnancy, %
0
1-10
11-20
>20
Maximal diastolic pressure in first 20 weeks of pregnancy (mm Hg),

26-0 (4-8)
12-7 (2-6)

26-2 (43)
12-9 (2-8)

26-1 (4-2)
13-1 (2 6)

34-1
31-8
34-1

38-6
29-5
31-9

30-8
28-8
40-5

65-1
10-5
11-0
13-4

58-7
9-8
11-8
19-7

53-3
97
13-5
23-6

72-4 (8-7)
22-4 (3-8)
15-1 (5-4)

74 9 (7-5)
23-1 (4-4)
16-1 (5-3)

70-5 (8 6)
21-0 (2-8)
13-7 (4-2)

mean

(SD)

Body mass index at onset of pregnancy (kg/m2), mean (SD)
Weight gain (kg), mean (SD)

eclampsia and gestational hypertension than women or no variation with the maximal intensity of LTPA.
who reported no LTPA (table 2). For both groups of The protective effect of LTPA was observed when
LTPA was expressed in terms of energy expenditure.
cases, the relative risk decreased as the average
number of hours spent weekly in LTPA increased. The Relative risks of pre-eclampsia and gestational
trend was statistically significant for pre-eclampsia hypertension decreased with increased weekly energy
(p = 0-03) but not for gestational hypertension expenditure in LTPA. This trend was statistically
(p = 0-12). While the relative risk of pre-eclampsia was significant for pre-eclampsia (p=O0Ol). Among
inversely related to the maximal intensity of LTPA, women in the highest category of energy expenditure,
relative risk of gestational hypertension showed little risk of pre-eclampsia and gestational hypertension
Table 2 Relative risks ofpre-eclampsia and gestational hypertension according to time spent in LTPA, maximal intensity of
LTPA and energy expended weekly in LTPA during the first 20 weeks of pregnancy
Gestational hypertension

Pre-eclanpsia

Controls

LTPA during the frst 20 weeks of pregnancy

n

RR

95% CI

n

RR

95% Cl

n

LTPA
None
Some

68
104

1-00
0-67

0-46-096

92
159

100
0-75

054-105

155
350

68
63

1 00
072
0-60

048-107

92
91
68

1 00
077
0 73

0-53-1-11
0-49-109

155
201
149

Time spent in LTPA (h/week)
O*
<4
4
x-trend, p value
Maximal intensity of LTPA
No LTPA

Light
Moderate
Heavy
x-trend, p value
Energy expenditure in LTPA
Low*

Moderate

High
X-trend, p value

441

-2-23,
68
46
20
38

100
0-82
0 71
0-53

-2-74,
68
58
46

100
C 77
0-57

-2-50,

0-38-095

-1-57,

003

0-53-129
0-40-128

0-340-84
0-006

0-50-1-16
0-37-0-89
0-01

n = number of cases; RR - relative risk; Cl confidence interval; LTPA = leisure time physical activity
All relative risks are adjusted for body mass index
Three cases with gestational hypertension are excluded because of missing information on body mass index
* Reference category

100
0-79
0-74
0-73

92
61
28
70
-

92
81
78

1-55,

012

0-541-25

043-125
0-50-1-09
0-12

1-00

0-80

0-55-1-17

0-71
-1-77,

0-48-1-04
0-08

155
125
60
165

155
175
175
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were respectively 43% and 29% lower than women
who reported no LTPA. All relative risks presented
are adjusted for body mass index. Further adjustment
for variables shown in table 1, including number of
cigarettes smoked daily, did not change these relative
risks.
Table 3 shows the effect of occupational activity
during a regular working day in the first 20 weeks of
pregnancy. For women with paid occupation, this
refers to physical activity at work and for unemployed
women, to physical activity at home. Frequent
walking significantly reduced the risk of preeclampsia. The risk of pre-eclampsia also tended to
decrease as the number of hours per day spent in
standing position increased, but the trend was not
statistically significant (p = 0- I 1). On the other hand,
neither frequent walking nor standing for long hours
was related to the risk of gestational hypertension.
Adjustment for energy expenditure in LTPAs in
addition to body mass index did not change any of
these relationships.
Finally, relative risks for time spent in LTPAs,
maximal intensity of LTPA and energy expenditure in
LTPAs were adjusted for body mass index and
variables shown in table 3 simultaneously. Adjustment
for physical activity during regular occupation had no
effect on the relation between LTPA and the risk of
pregnancy induced hypertension.

Discussion
These results suggest that women who perform leisure
time physical activities during the first 20 weeks of
their pregnancy may be at lower risk of developing
pre-eclampsia or gestational hypertension. In 1962,
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Erdelyi, in a survey of gynaecological problems of
female athletes, mentioned an incidence of toxaemia
of 2-2% in 172 athletes compared to 4-4% in a control
group of non-athletes.'3 Unfortunately, criteria for
inclusion in the study groups were not given, type and
intensity of physical activities performed were not
described, toxaemia was not defined and potential
confounding variables were not taken into account.
To our knowledge, there is not other report on the
relation of physical activity to pregnancy induced
hypertension.
In our study, assessment of physical activity relied
on a recall questionnaire. This constitutes the most
practical and widely used approach for epidemiologic
studies.14 Women were questioned on their activities
during the first 20 weeks of pregnancy. This period
precedes any clinical manifestation of pregnancy
induced hypertension so that cases were no more likely
than controls to have reduced their aptivities because
of their condition. However, some errors of recall on
frequency and duration of activities are likely to have
occurred. If, as expected, the recall of cases was as
good or better than the recall of controls, the observed
protective effect of LTPA on pregnancy induced
hypertension would have been underestimated and the
true effect might in fact be stronger than the one we
found. In addition, the association between LTPA and
pregnancy induced hypertension cannot be explained
by maternal age, education, cigarette consumption,
baseline blood pressure, body mass index or weight
gain as these variables were taken into account in the
estimation of the relative risks.
We evaluated the effect of LTPA during the first 20
weeks of pregnancy on the risk of pregnancy induced
hypertension. However, this effect is difficult to

Table 3 Relative risks of pre-eclampsia and gestational hypertension according to physical activity in regular work
Gestational hypertension

Pre-eclampsia
95% CI

n

RR

95% CI

n

0-80

0 52-1 21

49
202

1-00
1-16

0-78-1-73

100
405

61
111

100
0-61

0-42-089

68
183

0 90

0-631-28

126
378

51
73
44

1-00
081

0-531-24

59
113
77

071-1-56
0-68-1-58

126
212
163

n

RR

No*
Yea

43
129

Walldng
Not frequent
Frequent

Physical activity in regular work

Controls

Paid occupation

Standing position (h/day)
< 6-0*
6-08-9
>9-0
x-trend, p value

See table 2 for abbreviations
All relative risks are adjusted for body mass index
Some totals may differ from table 2 because of missing values
* Reference category

100

0-68
-

160,

043-109
0.11

1-00

1-00
1-05
1-03

-0-14,

0-89
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