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Abstract
Background The impact of life events on physical activity
(PA) is little understood.
Purpose The purpose of this study is to examine relation-
ships between specific life events and changes in PA in
three cohorts of Australian women.
Methods Young (N=7,173; age 22–27 years), mid-age (N=
8,762; 51–56 years), and older (N=6,660; 73–78 years)
participants in the Australian Longitudinal Study on
Women’s Health completed surveys on two occasions,
3 years apart.
Results About one third of the young and mid-age women
and one quarter of the older women were “active” at both
times. Decreasing PA was associated with marriage and
childbirth in young women and with declining health in
older women. Increasing PA was associated with retirement
and death of spouse in the mid-age women. Stressful events
such as divorce, harassment at work, and violence were
also associated with changing PA.
Conclusions There were significant associations between
age-specific life events and PA changes. Understanding
these relationships could inform interventions for prevent-
ing declines in activity at specific life stages.

Keywords Australia . Exercise . Cohort study . Life
experiences .Women’s health

Introduction

Early research into the determinants of physical activity
(PA) typically focused on individual demographic and
psychological factors, such as age, sex, motivation, atti-
tudes, and self-efficacy [1, 2]. More recently, there has been
a plethora of research into environmental factors, such as
the walkability of neighborhoods and the availability of and
access to facilities [3, 4]. These factors are important
attributes of the social ecological theory on which much of
our understanding of PA behavior is based [5]. The social
ecological model, as its name suggests, also posits the
involvement of social factors as determinants of behaviors.
However, with the exception of social support, few social
constructs have been included in the PA determinants
literature [6].

Although a life course perspective has been used to
study changes in food choices over time [7], relatively little
research has examined how the changing contexts of
people’s lives, or specific life events, impact on PA
patterns. Cross-sectional studies have shown lower PA
levels with increasing age [8, 9], and there is evidence that
age-related life events may also be associated with
changing PA [10–12]. Two prospective studies have
confirmed that school-university–workforce transitions are
associated with declining PA [13, 14].

Associations between changing personal relationships
and PA have also been reported. Findings from a 3-year
study of US adults demonstrated that, compared with being
married, remaining single was associated with greater PA in
women, while divorce and widowhood were associated
with reduced PA in men [10]. An 18-year follow-up of
Swedish 16-year-olds also found that “cohabitation” was
associated with being less active than remaining single [15],
but a 10-year US study reported that those who married had
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significant positive changes in PA relative to those who
remained single [16].

There is also conflicting evidence about the impact of
changing family structures on PA. Umberson reported no
association between having children under 16 years and PA
in their US cohort but found that women with children
older than 16 years were more active than women without
children [10]. In a smaller Canadian study, there was little
change in PA during pregnancy, maternity leave, and on
return to work, and PA remained below recommended
levels 1 year post-partum [17]. In contrast, in the study of
Swedish teenagers, having children increased the risk of
inactivity in women but not in men [15].

Some evidence, therefore, supports the notion that
specific life events are associated with changes in PA,
especially in young adults, but the nature and extent of
these associations across the lifespan are unclear. The
Australian Longitudinal Study on Women’s Health
(ALSWH), which includes cohorts of young, mid-aged,
and older women [18], offers the opportunity to explore
changing patterns of PA as the women experience key
personal life events at very different life stages.

In 2003, we reported on the relationships between life-
stage transitions and changes in PA in the young cohort
during the first 4 years of the study (1996–2000), when the
women transitioned from ages 18–23 to 22–27 years [19].
Although there was no overall change in the PA levels of
the young women in this period (57% were active at both
surveys), almost 20% became active and another 20%
became inactive. The results suggested that life events, such
as getting married, having children, and starting work, were
associated with decreased PA levels [19]. Other analyses of
the ALSWH data have confirmed that moving into a live-in
relationship and having children were associated with
decreasing PA [20].

This paper builds on the earlier findings in young
women to examine [1] changes in PA and [2] the relation-
ships between specific life events and PA changes over a 3-
year period, in the three cohorts of young, mid-age, and
older participants in the ALSWH. Our underlying hypoth-
esis for this formative exploratory work was that life events
which impact on women’s use of time would be related to
changes in PA over a 3-year period.

Methods

Overview of the Australian Longitudinal Study
on Women’s Health

The ALSWH is a prospective study of factors affecting the
health and well-being of three cohorts of Australian women
aged 18 to 23 (young), 45 to 50 (mid-age), and 70 to

75 years (older) at baseline in 1996 [21]. As reported
previously, samples were randomly drawn from the
national Medicare health insurance database, which
includes all Australian citizens and permanent residents
[18]. Women from rural and remote areas were intentionally
overrepresented. Since 1996, surveys have been adminis-
tered to each cohort every 3 years on a rolling basis. More
details about the study can be found at www.alswh.org.au.
The study was approved by the University of Newcastle
Ethics Committee and informed consent was received from
all participants.

Participants and Surveys

More than 40,000 women (14,762 young, 14,099 mid-age,
and 12,940 older) responded to the 1996 survey. They were
broadly representative of the general population of women
in these age groups [21]. Data for this paper were from
women who responded to the second and third surveys of
the young (2000 and 2003) and older (1999 and 2002)
cohorts and the third and fourth surveys (2001 and 2004) of
the mid-age cohort. These surveys were selected because
the PA measure was identical in all of them. For clarity, the
two surveys included in these analyses for each cohort will
be referred to as “time 1” (T1) and “time 2” (T2). Of the
young (N=7,743), mid-age (N=10,156), and older (N=
8,397) women who responded at both times, 570 young,
1,394 mid-age, and 1,797 older women were excluded
because they had missing data for PA or life events or for a
covariate (for which a “missing” category was not created,
see below), leaving 7,173 young, 8,762 mid-age, and 6,600
older women with data for inclusion in these analyses.

Measures

Physical activity was measured using questions that asked
about frequency and duration of walking briskly (for
recreation or exercise or to get to or from places),
moderate-intensity leisure-time PA (like social tennis,
moderate exercise classes, recreational swimming, danc-
ing), and vigorous-intensity leisure-time PA (that makes
you breathe harder or puff and pant) in the last week.
Participants were asked to only report PA that lasted 10 min
or more. A PA score was calculated as the sum of the
products of total weekly minutes in each of the three
categories of PA and the metabolic equivalent value (MET)
assigned to each category: [(walking minutes×3.0 METs) +
(moderate-intensity PA minutes×4.0 METs) + (vigorous-
intensity PA minutes×7.5 METs). PA was then categorized
based on total MET per minutes per week as: none (<40);
low (40–<600); or active (≥600). This measure has been
shown to have acceptable measurement properties [22]. The
lower cut-off for the active category is the equivalent of 150
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minutes per week of moderate-intensity PA, the minimum
required to meet Australian and US PA guidelines [23, 24].

PA change was defined according to PA category at T1
and at T2 as follows: consistently sedentary (none at both
surveys); consistently low active (low at both surveys);
consistently active (active at both surveys); decreasing
(moved from active or low to a lower category between
surveys); or increasing (moved from none or low to a
higher category between surveys).

Cohort-specific life-event lists were modified for the
three cohorts from Norbeck’s Life Events Questionnaires
[25]. At T2, the young women were asked whether they
had experienced any of 35 events either [1] in the previous
12 months or [2] more than 12 months ago; the mid-age
women were asked about 32 events for the same two time
periods, and the older women were asked about 12 events
in the previous 3 years [26]. Some items were common to
the lists for the three cohorts (e.g., major personal illness
or injury, major surgery, death of a child, being robbed),
but each list also included events appropriate to the life
stage of each cohort (e.g., birth of first child in the young
cohort, going through menopause in the mid-age cohort,
and moving into institutional care in the older cohort). The
complete list of life events is available on the ALSWH
website (www.alswh.org.au/surveys; see Appendix
section).

Weight change was computed as 3-year change in
weight (in kilograms) between T1 and T2. Change was
categorized as: maintainer (lost or gained <5.0 kg), weight
loser (lost ≥5.0 kg), or weight gainer (gained ≥5.0 kg).

Sociodemographic indicators included area of residence,
country of birth (as a marker of ethnicity), highest level of
education, and household income ($AUD). The older
women were not asked about actual income but, rather,
how they managed on their available income.

Data Management and Statistical Analyses

The analyses were conducted separately for each cohort. To
maximize the number of women whose data could be
included in these analyses, missing categories were created
for each sociodemographic variable if more than 5% of the
data were missing. Women were categorized as “yes” for
experiencing each life event in the last 3 years, if they reported
it at T2. Women in the younger and mid-age cohorts who
reported experiencing a life event in the last 12 months at T1
were excluded from the analysis for that life event because it
was reasoned that there was potential for the T1 PA category
to be affected by the residual effects of a recent event (e.g.,
having a baby) at T1. Differences in the wording of the
question precluded doing this for the older cohort.

Logistic regression analyses were conducted to compute
prevalence odds ratios (and 95% confidence intervals) in

models examining associations between life events and [1]
decreasing PA (compared with being consistently low
active or active) or [2] increasing PA (compared with being
consistently sedentary or low active) between the two
surveys. Simple models adjusted for area of residence, to
account for oversampling of women from rural and remote
areas. Full models also adjusted for income (young and
mid-age cohorts) or income management (older cohort),
education, country of birth, and weight change between T1
and T2. These variables were selected because preliminary
analyses showed that they were significantly associated
with PA. Analyses were conducted using SPSS version 15,
and statistical significance was set at p<0.05.

Results

Participants

Demographic characteristics of the women whose data were
included in these analyses are shown in Table 1. Most of
the young women lived in urban areas, were born in
Australia, had post high-school education, and had a
weekly household income of at least $AUD500. Compared
with those not included, the women included were more
likely to be born in Australia, to have a university
education, and to have a weekly household income of at
least $AUD500 in 1996 (p<0.05, data not shown).

In contrast, only about three quarters of the mid-age
women were born in Australia, and more than half did not
have post-school education (see Table 1). Compared with
the women not included in these analyses, those included
were less likely to live in an urban area and to have been
born in a non-English speaking country, and more likely to
have a university education and to have a weekly household
income of at least $AUD500 (p<0.05, data not shown).

The demographic characteristics of the older women
were similar to those of the mid-age women, with the
exception that more than a quarter reported no formal
education. More than three quarters indicated that manag-
ing on their income was easy or not too bad. Compared
with the older women whose data were not included in
these analyses, those included were more likely to live in an
urban area, have post high-school education, have been
born outside Australia in an English-speaking country,
report no difficulty managing on their income, and be in the
healthy BMI range (p<0.05, data not shown).

Patterns of Physical Activity

The proportions of women in each of the four initial PA
categories at T1 and T2 are shown in Table 2. Mosaic plots
to show the changes in these categories are shown in Fig. 1.
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Mosaic plots represent counts in a contingency table,
indicated by tiles whose size is proportional to the cell
frequency [27].

At T1, about 10% of the young women were in the none
category, and just over half were active (see Table 2). At
T2, the proportions in these categories were unchanged.
However, the mosaic plot shows that only 36.3% of the
young women were active and only 2.6% were in the none
category at both times. The consistency in the T1 and T2
estimates for active is explained by the fact that the
proportions of young women in the increasing (22.5%)

and decreasing (22.3%) categories were the same (see
Fig. 1 left panel).

In the mid-age cohort, 17.1% were in the none category,
and 45.4% were active at T1 (see Table 2). At T2, there was
an increase in the proportion who were active (54.4%),
attributable to the fact that 17.6% moved into a lower PA
category (decreasing), while 26.5% moved into a higher
category (increasing). Only about one third of the women
were active at both times. About 16% remained in the low
category, and only 7% remained in the none category at
both times (see Fig. 1, center panel).

Young Mid-age Older

N=7,173 N=8,762 N=6,600

T1 T2 T1 T2 T1 T2
2000 2003 2001 2004 1999 2002

None 700 667 1,494 1,377 1,964 2,531

<40 MET min/week (9.8%) (9.3%) (17.1%) (15.7%) (29.8%) (38.3%)

Low 2,544 2,595 3,292 2,620 2,063 1,798

40–<600 MET min/week (35.5%) (36.2%) (37.6%) (29.9%) (31.3%) (27.2%)

Active 3,929 3,911 3,976 4,765 2,573 2,271

≥600 MET min/week (54.8%) (54.5%) (45.4%) (54.4%) (39.0%) (34.4%)

Table 2 Numbers and propor-
tions of women in each
physical activity category at T1
and T2

Table 1 Descriptive characteristics of the women whose data were included in these analyses

Young women Mid-age women Older women
N=7,173 N=8,762 N=6,600
N (%) N (%) N (%)

Area of residence Urban 3,948 (55.0) 2,945 (33.6) 2,723 (41.3)

Large rural town 853 (11.9) 1,196 (13.6) 801 (12.1)

Small rural/remote area 2,372 (33.1) 4,121 (47.0) 3,076 (46.6)

Missing 0 (0.0) 500 (5.7) 0 (0.0)

Country of birth Australia 6,682 (93.2) 6,802 (77.6) 4,989 (75.6)

Other English-speaking country 244 (3.4) 1,217 (13.9) 843 (12.8)

Non English-speaking country 247 (3.4) 743 (8.5) 506 (7.7)

Missing – – 262 (4.0)

Highest level of education No formal education 100 (1.4) 1,312 (15.0) 1,903 (28.8)

Year 10-12 2,336 (32.6) 4,247 (48.5) 2,651 (40.2)

Trade/Certificate/ College/University 1,765 (24.6) 1,829 (20.9) 892 (13.5)

2,972 (41.4) 1,374 (15.7) 1,154 (17.5)

Income (young & mid-age women)a <$AUD500/week 813 (11.3) 1,482 (16.9)

≥$AUD500/week 4,771(66.5) 5,063 (57.8)

Missing 1,589 (22.2) 2,217 (25.3)

Income manage-menta Easy – – 1,583 (24.0)

Not too bad – – 3,426 (51.9)

Difficult – – 1,591 (24.1)

Weight change Weight gain ≥5 kg 1,373 (19.1) 1,642 (18.7) 512 (7.8)

Weight loss ≥5 kg 459 (6.4) 865 (9.9) 827 (12.5)

Stable weight (<5 kg change) 4,176 (58.2) 5,479 (62.5) 4,327 (65.6)

Missing 1,165 (16.2) 776 (8.9) 934 (14.2)

a Income was only asked in the young and mid-age surveys. The older cohort was only asked about income management
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Compared with the other cohorts, a much higher
proportion of older women was in the none category at
T1 (29.8%), and a smaller proportion was active (39.0%,
see Table 2 and Fig. 1). Between the two surveys, 26.1% of
the older women moved into a lower category (decreasing),
while 16.8% moved into a higher category (increasing).
These proportions are almost exactly opposite to those
reported for the mid-aged women. Only 23.3% of the older
women were consistently active. Another 13.0% remained
in the low category, and 20.9% remained in the none
category (see Fig. 1, right panel).

Life Events and Change in Physical Activity

The results of the analyses showing associations between
life events and both increasing and decreasing PA in each
cohort are shown in Tables 3, 4, 5. For expediency, results
are shown only for the life events which showed a
significant association (p<0.05) with either decreasing or
increasing PA.

In the young women, the most common life events were
clustered around the transitions of leaving home (27.9%),
getting married or starting to live with someone (26.9%),
beginning work (17.9%), and starting a family (15.9%).
Almost 30% reported decreased income in this 3-year period.
In the simple models, eight life events were associated with
increased odds of decreasing PA, and five of these remained
significant in the adjusted models (getting married (p<
0.0001), birth of first (p<0.0001) or second child (p=
0.027), decreased income (p=0.048), and divorce/separa-
tion (p<0.049); see Table 3, left-hand panel). Three life
events were associated with increased odds of increasing

PA in simple models; two of these remained significant in
the adjusted models (distressing harassment at work (p=
0.004) and starting a new close personal relationship (p=
0.047)). The odds for increasing PA were significantly
lower for women who reported birth of first (p<0.0001) or
second baby (p=0.027), having a child with a serious
disability or illness (p=0.002), decreased income (p=
0.016), and beginning work outside the home (p=0.038;
see Table 3).

The most common life events for the mid-age women
were: birth of a grandchild (43.7%); going through meno-
pause (43.7%); and illness (28.0%) or death (24.2%) of a
close family member. In the simple models, three life events
were associated with increased odds of decreasing PA; two of
these (being pushed, grabbed, shoved, etc. (p=0.033) and a
family member being arrested or jailed (p=0.040) remained
significant in the adjusted models, but birth of a grandchild
did not (see Table 4). Women who reported infidelity of
their spouse/partner (p=0.004) or a major personal achieve-
ment (p=0.044) had decreased odds of decreasing PA. Five
life events were associated with increased odds of increas-
ing PA in the mid-age cohort in both simple and adjusted
models: retirement (p<0.0001), changing conditions at
work (p=0.021), major personal achievement (p=0.015);
death of spouse/partner (p=0.032), and decreased income
(p=0.039). There was also a trend towards an association
between reporting a child or other family member leaving
home and increasing PA (p=0.051). Odds for increasing PA
were significantly decreased in women who reported the
birth of a grandchild (p=0.014; see Table 4).

The most common events for the older women were:
death (24.6%) or major decline in the health of a close
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Fig. 1 Mosaic plots showing changes in physical activity between
consecutive surveys in young (left, N=7,173), mid-age (center, N=
8,762) and older (right, N=6,600) women. The top right tile in each
plot shows the proportion consistently active at both times; the center
tile shows the proportion low active at both times; and the bottom left
tile in each plot shows the proportion consistently sedentary (none at

both times). The tiles with dashed borders (bottom right of each
figure) show the proportions of women who decreased their physical
activity category between surveys, and the tiles with solid dark
borders (top left of each figure) show the proportions of women who
increased their physical activity category between surveys
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Table 3 Associations between each life event and change in physical activity over a 3-year period (2000–2003) in the young women (N=7,173)

Logistic regression prevalence odds ratios

Life eventa Decreasing physical activityb Increasing physical activityc

N % Decreasedf Simpled Fulle N % Increasedg Simpled Fulle

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Getting married/starting to live with someone***

No 3286 28.1 1.00 1.10–1.46 1.00 1.14–1.52 1831 53.7 1.00 0.80–1.16 1.00 0.79–1.14
Yes 1246 33.1 1.27 1.32 619 52.8 0.96 0.95

Birth of first child***

No 4345 27.6 1.00 1.43–1.95 1.00 1.23–1.70 2296 56.3 1.00 0.52–0.76 1.00 0.53–0.80
Yes 826 38.9 1.67 1.45 504 44.6 0.63 0.65

Birth of second/later child*

No 4760 28.8 1.00 1.25–1.86 1.00 1.03–1.55 2501 55.4 1.00 0.58–0.91 1.00 0.62–0.99
Yes 468 38.2 1.52 1.26 356 47.5 0.73 0.78

Miscarriage

No 5008 29.2 1.00 1.12–1.89 1.00 0.98–1.66 2718 54.5 1.00 0.65–1.21 1.00 0.69–1.29
Yes 253 33.3 1.46 1.27 171 51.5 0.89 0.95

Having a child with serious disability/illness**

No 5241 29.7 1.00 0.77–1.79 1.00 0.69–1.62 2881 54.5 1.00 0.26–0.71 1.00 0.27–0.76
Yes 99 33.3 1.17 1.05 68 33.8 0.43 0.45

Beginning/resuming work outside the home*

No 3918 29.0 1.00 0.93–1.39 1.00 0.89–1.24 2102 55.0 1.00 0.66–0.97 1.00 0.67–0.99
Yes 837 31.1 1.10 1.05 523 49.5 0.80 0.82

Decreased income*

No 2981 28.0 1.00 1.04–1.38 1.00 1.00–1.34 1553 55.6 1.00 0.67–0.95 1.00 0.67–0.96
Yes 1246 31.8 1.20 1.16 705 49.9 0.80 0.80

Divorce or separation*

No 4976 29.4 1.00 1.04–1.71 1.00 1.00–1.66 2763 54.0 1.00 0.73–1.38 1.00 0.75–1.43
Yes 286 35.7 1.34 1.29 161 54.0 1.01 1.04

Becoming a sole parent

No 5148 29.4 1.00 1.05–2.06 1.00 0.91–1.81 2832 54.1 1.00 0.63–1.41 1.00 0.67–1.52
Yes 147 38.1 1.47 1.28 99 52.5 0.94 1.01

Serious conflict with family

No 3933 28.5 1.00 1.05–1.50 1.00 0.99–1.41 2131 53.7 1.00 0.87–1.33 1.00 0.88–1.36
Yes 649 33.3 1.25 1.18 397 55.4 1.07 1.09

Distressing harassment at work**

No 4586 29.9 1.00 0.72–1.13 1.00 0.73–1.15 2539 53.1 1.00 1.14–1.95 1.00 1.13–1.92
Yes 414 27.8 0.91 0.92 255 62.7 1.49 1.47

Starting new close personal relationship*

No 3384 30.6 1.00 0.74–1.03 1.00 0.76–1.06 1917 51.5 1.00 1.01–1.50 1.00 1.00–1.49
Yes 876 27.7 0.87 0.90 511 56.8 1.23 1.22

Break up of personal relationship

No 3302 30.7 1.00 0.77–1.08 1.00 0.79–1.10 1910 52.1 1.00 1.01–1.52 1.00 0.97–1.47
Yes 840 28.8 0.91 0.93 462 57.4 1.23 1.19

a Life events that occurred between T1 (2000) and T2 (2003) but not in the last 12 months at T1
b Participants who decreased their physical activity were compared with those who remained in the low or active physical activity categories at
both time points
c Participants who increased their physical activity were compared with those who remained in the none or low physical activity categories at both
time points
d Simple models were adjusted for area of residence reported in 1996 to account for oversampling of remote and rural women
e Full models were adjusted for area of residence and potential confounders (education, country of birth, household income, and weight change)
f Percentage of participants in the respective life-event category (i.e., no or yes), who decreased their PA
g Percentage of participants in the respective life-event category (i.e., no or yes), who increased their PA

*p<0.05; **p<0.01; ***p<0.001 (p values for full models)
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family member (17.9%) and major personal illness/
injury (13.7%) or major surgery (13.7%). Three life
events were associated with decreasing PA in both
simple and full models: major personal illness or injury
(p<0.0001), major surgery (p=0.0001), and moving into

an institution (p=0.048). There were no significant
associations between life events and increasing PA in this
cohort. In contrast with the finding in the mid-age women,
death of spouse was not associated with PA change in the
older women.

Table 4 Associations between each life event and change in physical activity over a 3-year period (2001–2004) in the mid-age women (N=8,762)

Logistic regression prevalence odds ratios

Life eventsa Decreasing physical activityb Increasing physical activityc

N % Decreasedf Simpled Fulle N % Increasedg Simpled Fulle

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Retirement***

No 5107 26.6 1.00 0.74–1.13 1.00 0.72–1.11 3754 53.0 1.00 1.22–1.88 1.00 1.24–1.91
Yes 495 24.8 0.91 0.90 392 63.0 1.52 1.54

Changing type /conditions at work*

No 3441 26.4 1.00 0.82–1.14 1.00 0.84–1.18 2542 52.6 1.00 1.04–1.48 1.00 1.03–1.47
Yes 895 25.7 0.97 1.00 633 58.0 1.24 1.23

Decreased income*

No 3641 25.4 1.00 0.85–1.17 1.00 0.85–1.18 2694 53.1 1.00 1.01–1.40 1.00 1.01–1.39
Yes 1016 25.5 1.00 1.00 779 57.4 1.19 1.19

Child/family member leaving home

No 4106 27.6 1.00 0.71–1.01 1.00 0.72–1.03 3011 53.0 1.00 1.01–1.41 1.00 1.00–1.41
Yes 840 24.3 0.85 0.86 654 57.5 1.19 1.19

Major personal achievement*

No 4142 27.0 1.00 0.65–0.96 1.00 0.67–0.99 3147 53.2 1.00 1.07–1.56 1.00 1.05–1.53
Yes 674 22.6 0.79 0.82 527 59.4 1.29 1.27

Death of spouse/partner*

No 5670 26.3 1.00 0.77–1.79 1.00 0.73–1.72 4145 53.8 1.00 1.01–2.37 1.00 1.04–2.44
Yes 105 29.5 1.17 1.12 95 64.2 1.55 1.59

Birth of a grandchildh*

No 3291 25.1 1.00 1.03–1.30 1.00 0.97–1.23 2397 55.7 1.00 0.76–0.96 1.00 0.75–0.97
Yes 2541 28.1 1.16 1.09 1897 51.7 0.85 0.85

Infidelity of spouse/partner**

No 5457 26.8 1.00 0.45–0.84 1.00 0.46–0.86 4014 54.2 1.00 0.73–1.31 1.00 0.74–1.31
Yes 268 18.3 0.61 0.63 195 53.8 0.98 0.98

Being pushed, grabbed, shoved, kicked or hit*

No 5501 26.2 1.00 1.01–1.87 1.00 1.03–1.92 4050 54.0 1.00 0.82–1.63 1.00 0.82–1.62
Yes 190 32.6 1.37 1.40 140 57.9 1.16 1.15

Family member being arrested/in jail*

No 5533 26.3 1.00 1.03–1.92 1.00 1.02–1.91 4031 54.1 1.00 0.75–1.46 1.00 0.73–1.44
Yes 183 33.3 1.41 1.39 143 55.2 1.05 1.02

a Life events that occurred between T1 (2001) and T2 (2004) but not in the last 12 months at T1
b Participants who decreased their physical activity were compared with those who remained in the low or active physical activity categories at
both time points
c Participants who increased their physical activity were compared with those who remained in the none or low physical activity categories at both
time points
d Simple models were adjusted for area of residence reported in 1996 to account for oversampling of remote and rural women
e Full models were adjusted for area of residence and potential confounders (education, country of birth, household income, and weight change)
f Percentage of participants in the respective life-event category (i.e., no or yes), who decreased their PA
g Percentage of participants in the respective life-event category (i.e., no or yes), who increased their PA .
h As this question was not asked at T1, those who had a grandchild in the last 12 months prior to T2 were not excluded

*p<0.05; **p<0.01; ***p<0.001 (p values for full models)
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Discussion

The aim of this study was to examine 3-year changes in PA
and the life events associated with these changes, in young,
mid-age, and older women.

The initial findings suggested little overall change in PA
over 3 years in the young women, with just over half
meeting current PA guidelines in 2000 and 2003. However,
only about one third of the women were active at both
surveys and about one in five moved from active to inactive
or vice versa. The 20s is a time of considerable personal
change for most young women, with many reporting
leaving home, starting work, and forming partnerships.
The findings for the young cohort are consistent with our
hypothesis that factors that impact on discretionary time,
such as starting work, getting married, and having babies,
are significantly associated with changes in PA at this life
stage; they also confirm earlier findings from the 1996 and
2000 ALSWH surveys [19, 20] which found that getting
married (or starting to live with a partner) and having a
baby were associated with decreases in PA in the previous
3-year survey interval in the young cohort. The impact on
discretionary time of increased caring responsibilities and
women’s propensity to put family needs before their own

[28] may explain the decreased level of PA observed in
some of the young women at this life stage.

However, not all the findings in the young cohort could
be explained by time-use factors. For example, there was a
strong association between harassment at work and increas-
ing PA. Researchers from the AmsterdamGrowth and Health
Study have also reported positive associations between “daily
hassles” and PA but did not find an association when using
their generic “life-events” score [29]. Our more specific
analysis of individual life events suggests that some young
women may use PA as a mechanism for coping with such
stressful life events. This is important because previous
research has suggested links between perceived psycholog-
ical stress and the onset of chronic health problems, such as
cardiovascular disease and type 2 diabetes [30, 31].
Adopting positive health behaviors, such as increasing PA,
may help to offset the deleterious metabolic consequence of
stress in these circumstances.

In contrast with the findings for the young women, the
results for the mid-age women (who were in their 50s)
indicated an overall upward trend in PA during the 3-year
study period: more than a quarter of these women moved
into a higher PA category, while only 7% remained
sedentary. While many of these mid-age women continued

Table 5 Associations between each life-event and change in physical activity over a 3-year period (1999–2002) in the older women (N=6,600)

Logistic regression prevalence odds ratios

Life eventsa Decreasing physical activityb Increasing physical activityc

N % Decreasedf Simpled Fulle N %Increasedg Simpled Fulle

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Major personal illness or injury***

No 3188 38.2 1.00 1.83–2.71 1.00 1.78–2.64 2463 34.3 1.00 071–1.12 1.00 0.73–1.16
Yes 478 57.7 2.23 2.16 390 31.8 0.89 0.92

Major surgery (not including dental work)***

No 3177 39.8 1.00 1.28–1.88 1.00 1.26–1.86 2446 33.3 1.00 0.76–1.21 1.00 0.79–1.26
Yes 483 50.5 1.55 1.53 378 32.3 0.96 1.00

Moved to institutional care*

No 4067 41.6 1.00 1.05–3.67 1.00 1.01–3.55 3301 33.3 1.00 0.30–1.37 1.00 0.32–1.47
Yes 41 58.5 1.97 1.89 37 24.3 0.64 0.69

a Life events that occurred between T1 (1999) and T2 (2002), as reported at T2
b Participants who decreased their physical activity were compared with those who were in the low or active physical activity categories at both
time points
c Participants who increased their physical activity were compared with those who were in the none or low physical activity categories at both time
points
d Simple models were adjusted for area of residence reported in 1996 to account for oversampling of remote and rural women
e Full models were adjusted for area of residence and potential confounders (education, country of birth, income management, and weight change)
f Percentage of participants in the respective life-event category (i.e., no or yes), who decreased their PA
g Percentage of participants in the respective life-event category (i.e., no or yes), who increased their PA

*p<0.05; **p<0.01; ***p<0.001 (p values for full models)
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to work outside the home in this period, some retired, and
many experienced a birth or a death in the family, changing
residence or children leaving home. The associations
between some of these events and changes in PA also
support our time-use hypothesis, particularly as some of
these women would have had major caring roles prior to the
loss of their spouse, and others may have adopted new
caring roles with the birth of a grandchild. The unexpected
finding of an association between decreasing PA and
violence (being pushed, grabbed, etc.) and a relative being
arrested or jailed may also reflect changing discretionary
time, either for dealing with the legal system, or visiting
someone in jail.

The association between infidelity and decreasing PA
does not appear to be associated with time use and is more
difficult to explain. Perhaps these women started to invest
more in healthy behaviors to improve or maintain their own
health. Associations between “social” events such as
violence and spousal infidelity with changing PA levels
have not been previously reported but suggest that there
may be a role for PA counseling during times when women
are experiencing relationship problems.

The older women in this study were in their 70s. At
baseline in 1996, these women provided data which
challenged the negative stereotypes of declining well-
being at this life stage, despite experiencing declines in
their own and a family member’s health and having fairly
typical patterns of health problems and health service use
[32]. As expected, there was a much higher level of
sedentariness in this older cohort than in the other two
cohorts. While one quarter remained active, a similar
proportion became inactive between 1999 and 2002. In
this cohort, the PA changes were not associated with time
use; instead, the decline in PA was strongly associated with
health problems. Since a notable proportion of these
women had arthritis, osteoporosis, heart disease asthma,
back pain, or eyesight problems [32], the decline in PA was
not surprising. Although the recommended management of
many of these health problems includes PA and most of the
older women recognize this, many are afraid of “exercis-
ing” if they have health problems [33].

In contrast with the mid-age women, death of spouse
was not associated with PA changes in the older women.
This is in line with findings from a previous study of this
cohort, which found that most of the older women
maintained active participation before and after being
widowed: 89% of the sample reported gardening and 17%
reported belonging to a sporting club [34].

Some of the life events reported here were associated
with both increasing and decreasing PA. At first sight, this
may be confusing, but our interpretation is that, for
example, women who reported the birth of a first or second
baby were more likely to decrease their PA (if previously

active) and less likely to increase PA (if previously inactive)
than those who did not report these events. Similar effects
were seen in the mid-age cohort for associations between
changing PA and birth of a grandchild. These contrasts add
strength to the notion that these events are strongly
associated with changes in PA.

Young women who reported decreased income were also
more likely (than those who did not) to decrease their PA (if
active) and less likely to increase PA (if inactive),
highlighting the fact that cost can be a barrier to PA for
some women. However, in the mid-age cohort the
relationship between “decreased income,” and changing
PA was in the opposite direction; decreased income was
associated with increased odds of increasing PA in this
group. This may reflect the fact that at this life stage,
reduced income is an indication of reduced work hours or
retirement, which appear to be associated with increasing
PA.

The main strengths of this study are the large sample size
and the prospective design. The inclusions of women from
all walks of life and from three “generations” of Australian
women are additional positive features [18, 21]. However,
as with all prospective studies, women have withdrawn
from the study between survey administrations, with more
healthy women remaining in the cohort [35]. The main
limitation is that all the data are self-reported. Even so, a
substudy of the mid-age women has shown the reliability
and validity of the PA measure to be similar to, or better
than, those reported for the Active Australia survey, which
is routinely used to assess PA in Australian populations
[22]. Another limitation is that since multiple comparisons
were made, it is possible that some significant relationships
were based on chance.

The associations which are reported in these formative
analyses, many for the first time should, therefore, be
confirmed in future studies. If the associations reported here
are confirmed, then, in terms of advancing our understand-
ing of the determinants of PA in the context of social–
ecological models, selected life events should be considered
in association with established psychological and physical
environmental determinants of PA. It is possible that there
may be considerable interactions between the three groups
of variables. For example getting married and starting a
family might be associated with living in a new suburb
which is some distance from the workplace, with travel
time a further barrier to making time to be active. At
retirement, and as children leave home, couples may move
to environments where more services are within walking
distance, with subsequent increases in PA.

The results reported here provide insight into the
changing patterns of PA in three generations of Australian
women and the life events associated with these changes. In
general, our findings support the conclusions of a recent
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review which found that changes in relationships, family
structure, employment status, residence, and physical status
were associated with changes in PA [36]. Our data suggest,
however, that changes in PA within these domains are life-
stage specific and reflect the typical changes in work and
caring roles which occur across the lifespan. While these
changes often create time constraints for women, PA
participation is also constrained by women’s “ethic of care”
which can mean that they subordinate participation in leisure
activities to family and work demands [28, 37]. Some of our
findings cannot, however, be explained by time use or
caring factors. Young and mid-age women appear to use PA
to cope with stressful life events such as harassment at work
and partner infidelity, and older women’s PA appears to be
largely constrained by illness and surgery.

Although PA should be maintained throughout the life span
for continued health benefits [12], the present focus of most PA
promotion is on the development of activity skills and habits

in children. As these habits do not always persist into
adulthood [38], it is important that strategies are developed
to help adults overcome the significant social challenges to
being physically active at specific life stages. While a focus on
physical environments and the provision of opportunities for
and access to PA options is crucially important, we must be
more cognizant of the impact of social factors on PA if
optimal levels of PA are to be maintained across the life span.
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Lists of life events included in the analyses for each cohort

Young Mid-age Older

Income, work, education,
moving, etc

Decreased Income Decreased income Decreased income

Beginning/resuming work outside
the home

Changing type/conditions/
responsibilities at work

Difficulty finding a job

Return to study

Distressing harassment at work

Loss of job

Partner losing job You or your spouse/partner being
made redundant

Retirement

Your spouse/partner retiring from work

Leaving home for the first time Child/other family member leaving
home

Moving house Moving house

Moving into hostel/institution

Relationships and
families

Starting a new close personal
relationship

Starting a new, close personal
relationship

Getting married or starting to live
with someone

Birth of your first child Birth of a grandchild

Birth of your second/later child

Poblem/break up in a close
personal relationship

Break up of close personal relationship

Infidelity of spouse/partner

Divorce or separation Divorce

Becoming a sole parent

Having a child with a disability or
serious illness

Miscarriage

Stillbirth of a child

Death of a child Death of a child Death of your child

Death of partner/close family
member

Death of spouse/partner Death of spouse/partner
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