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1. Executive summary

1.1. Aims of this report

The Australian Longitudinal Study on Women’s Health (ALSWH) is a longitudinal
population-based survey funded by the Australian Government Department of Health
and Ageing. The project began in 1996 and involves three large, nationally
representative, cohorts of Australian women representing three generations:

¢ Younger women, aged 18 to 23 years when first recruited in 1996 (n=14247)
e Mid-aged women, aged 45 to 50 years in 1996 (n=13716)
e Older women, aged 70 to 75 years in 1996 (n=12432) (Lee et al. 2005).

The women have now been resurveyed at least three times over the past 10 years
providing a large amount of data on women’s lifestyles and health outcomes.

Table 1-1: Schedule of Surveys for the Australia Longitudinal Study on Women’s Health.

Survey 1 Survey 2 Survey3 Survey4 Survey5 Survey6 Survey7
Younger (1996) (2000) (2003) (2006) (2009) (2012) (2015)

18-23 yrs  22-27 yrs 25-30yrs 28-33 yrs 31-36 yrs 34-39 yrs  37-42 yrs
Mid-aged (1996) (1998) (2001) (2004) (2007) (2010) (2013)

45-50 yrs  47-52 yrs  50-55yrs 53-58 yrs  56-61 yrs 59-64yrs  62-67 yrs
Older (1996) (1999) (2002) (2005) (2008) (2011) (2014)

70-75 yrs  73-78 yrs  76-81 yrs  79-84 yrs 82-87 yrs 85-90 yrs  88-93 yrs

This report has been prepared on the basis of discussions between the ALSWH
research team and staff of the Department of Health and Ageing and presents findings
on women’s weight from four surveys of the three cohorts. The following research
questions are addressed:

e What are the trends in women’s weight, height and body mass index (BMI)
among the three age groups of participants in the ALSWH over the first eleven
years of the study?

e What factors are predictive of weight change?

e What are the effects of weight and weight change on women’s health?

e What are the effects of weight and weight change on health care usage?

The report includes summaries of published and unpublished papers, as well as
primary analyses. Case studies of individual women who have commented in their
surveys on the topic of weight change are included to illustrate the findings of this
report. All ALSWH publications relating to this report are provided as a supplement
(see Appendix 1). Additional Appendices are included to provide current information
about ALSWH data (i.e., the study design, attrition and retention rates) and some of
the definitions and measurements used in the report.

This report uses the cut-off for BMI categories (underweight, healthy weight,
overweight and obese) as defined by the WHO (see Appendix 3, Section A3.2). To
classify area of residence, the Rural, Remote and Metropolitan Areas classification
scheme (RRMA) was used (see Appendix 3, Section A3.1). As a measurement for
mental and physical health, the two summary measures mental health component



score (MCS) and physical health component score (PCS) were used (see Appendix 3,
Section A3.3).

1.2.Summary of major findings

1.2.1. Trends in women'’s weight, height and body mass index

Over the period of the study there has been an overall increase in the women’s weight,
particularly for women in the Younger cohort. While these women had the lowest
BMI at the start of the study, they have gained an average of 6.32 kg over ten years
(between Survey 1 in 1996 and Survey 4 in 2006). Mid-aged women have gained
3.43 kg in 8 years (between Survey 1 in 1996 and Survey 4 in 2004). In contrast,
Older women have lost an average of 1.67 kg in nine years (between Survey 1 in 1996
and Survey 4 in 2005). These data are only provided for women in each cohort who
answered questions on height and weight on all four surveys. Women were more
likely to be categorised as “healthy weight” at Survey 1 than women who did not
provide data for all four surveys.

Changes for Younger women

At Survey 1, Younger women had the lowest average weight and BMI. At this time,
less than 1 in 10 of the Younger women were underweight, almost 7 in 10 were in the
healthy weight range, and 2 in 10 were classified as overweight or obese. By Survey
4, less than 4 in 100 were classified as underweight, and almost 4 in 10 were
classified as overweight or obese.

With an average weight of 62.7 kg at Survey 1, the Younger women were almost 6kg
lighter than women in the Mid-aged cohort. They were also taller, and so their BMI
was considerably lower than the Mid-aged cohort, with the Younger women having
an average BMI of 22.8 which is well within the healthy weight range. Over
subsequent surveys there have been clear increases in weight among women in the
Younger cohort, and the average BMI for these women increased to 25.03 which is
just into the overweight range. The proportion of women in the healthy weight range
was reduced from 67.7% to 56.9%, and the proportion of women in the obese range
more than doubled, from 6.0% at Survey 1 to 15.8% at Survey 4.

The rapid increase of weight in this cohort means that the BMI pattern for the
Younger women aged 28-33 years of age is fast approaching the pattern seen for the
Mid-aged cohort when they were 45-50 years of age. If this rate of weight gain
continues, the cohort of Younger women will be substantially heavier than the Mid-
aged women by the time they reach 45.

Changes for Mid-aged women

At Survey 1, Mid-aged women had the highest average weight and BMI. At Survey
1, almost 4 in 10 Mid-aged women were classified as overweight or obese. This
prevalence increased to almost 6 in 10 by Survey 4. The rate of weight gain for the
Mid-aged women was not as rapid as observed among the Younger cohort, but there
was a steady increase in the proportions of women classified as overweight or obese



at each Survey, and a corresponding decrease in the proportions in the healthy weight
range.

Changes for Older women

The Older women showed an average decrease in weight over the four Surveys.
However, they also showed a decrease in height (around 1.85 cm). As a consequence
of these two anthropometric changes, the average BMI for the Older women did not
change greatly across the first three Surveys, although there was a reduction in
average BMI at Survey 4. Between Surveys 1 and 4, the main changes in BMI
categories for women in the Older cohort were a slight increase in the proportion
classified as obese (increasing from 12.4% to 13.4%), a reduction in the proportion
classified as healthy weight (from 51.1% to 49.2%) and an increase in the proportion
classified as underweight (from 2.2% to 4.3%).

1.2.2. Predictors of weight change

Energy balance, the net effect of energy intake (through diet) and energy expenditure
(through physical activity), is one of the major factors affecting weight and weight
change among women in the cohorts. However, the prevalence of these factors varies
according to sociodemographic, lifestyle and other personal factors. Findings also
suggest that strategies aimed at changing eating behaviours and physical activity
should be age-group specific and be related to other lifestyle factors.

Energy intake and diet

Energy intake is one of the major predictors of weight and weight change. In the
Younger and Mid-aged cohorts, women with lowest energy intake had lowest weight
and women with highest energy intake had highest weights throughout the study
period. Among Younger women, those with greater energy intake gained more
weight from Survey 1 to Survey 4 (7.4 kg), than did women with lower energy intake
(5.7 kg). Diet and energy intake were not assessed among women in the Older cohort.
Intakes of food and nutrients varied significantly across socio-demographic groups,
with unmarried women, and women in “labouring occupations” (e.g. cleaner, factory
worker, kitchen hand) having poorer nutrition intake.

Physical activity

Throughout the study period, physical activity levels have declined among Younger
women, particularly among those women who were already overweight at Survey 1.
In contrast, physical activity levels have increased among Mid-aged women and
particularly among those who were overweight at Survey 1. Physical activity levels
have declined among Older women. Compared with women in the ‘high’ physical
activity group, Mid-aged women who reported doing less than recommended levels of
(‘moderate’) physical activity were about 1.5 times more likely to gain weight at
twice the average rate. High physical activity did not appear to carry additional
advantage when compared with moderate activity.

Sitting time is used as an indicator of physical inactivity, and is strongly associated
with weight. The difference in average weight of women who reported sitting less



than three hours per day and those who reported sitting for more than eight hours a
day at Survey 3 was 2.61kg among Younger women, 5.36kg among Mid-aged
women, and 6.64kg among Older women. Younger and Mid-aged women who
increased their sitting time gained most weight and those who decreased their sitting
time by more than three hours per day gained weight at the slowest rate.

Other personal and lifestyle factors associated with weight and
weight change

A number of other lifestyle factors were associated with weight and weight change:

e Among Younger women, weight was associated with ever having a baby at
Survey 1, and changes in weight were associated with having a baby between
Survey 1 and subsequent surveys. Younger women who have had children
gained 2-3kg in addition to the 4kg weight gained by women who had not had
children up to Survey 3.

e Younger and Mid-aged women showed greater weight gain in the period
around quitting smoking than women who did not change their smoking habits
during the study period.

e Mid-aged women who had a hysterectomy before 1996 had higher BMI than
those who have not had a hysterectomy. However, there is no evidence that
having had a hysterectomy leads to increased weight gain.

Sociodemographic factors associated with weight and weight change

In the Younger and Mid-aged cohorts, women in rural areas showed higher weight
gain than women in urban areas. However, in the Older cohort there was very little
difference in BMI or weight according to area of residence.

In all three cohorts, women with a university degree had lowest weights and BMI
throughout the study period compared to women with no formal qualifications, who
had highest weights and BMI. However, there is no evidence of differences in weight
change over time between women with different qualifications.

1.2.3. Weight, weight change, and health and wellbeing

Composite scores for physical and mental health were obtained from the Short-Form
36 (SF-36) health profile, and were used to provide general health and wellbeing.
According to these scores, women in all three cohorts experienced declining physical
health over the course of the study, however, those who were underweight and
women with healthy weight had better physical health than overweight and obese
women at Survey 1. Weight loss between two surveys was associated with improving
physical health for the Mid-aged cohort. Among the Younger women, those who
gained weight between two surveys had deteriorating physical health, whereas those
with stable weight did not show a significant change in their physical health.

Mental health improved over time for the Younger and Mid-aged cohorts. In all three
cohorts, mental health for Survey 1 was poorest for women who were underweight.
Among the Mid-aged and Older women, women in the healthy weight range had
better mental health than women in the obese category. Best mental health was



reported by women in all three cohorts who had a stable weight throughout the study
period. Weight loss between two surveys resulted in deteriorating mental health for
the Mid-aged and Older cohort. Mid-aged women with unstable weight patterns also
reported poorer mental health. Among Younger women, weight loss between surveys
was not a common trajectory. Younger women who gained weight between surveys
had poorest mental health in this cohort.

1.2.4. Weight, weight change, and health care usage

There are clear associations between weight and health care usage (total charges,
number of Medicare claims, number of GP visits). Among Younger women, these
associations are less strong than among the other age groups, and there is no
difference in total charges (aggregate total cost in dollars incurred by each participant)
according to BMI category. Younger women in the obese group made more Medicare
claims for GP visits than Younger women in the healthy weight group. Among Mid-
aged women, women in the obese group had higher total charges, higher total
Medicare claims, and more GP visits at each Survey when compared to women in the
healthy weight range. Women in the obese group also had more Medicare claims and
more GP visits than women in the overweight group at all surveys, and had higher
total charges than overweight women at Survey 4. In 2004, total charges for women
in the obese group were around $130 higher per woman (on average) than charges for
women in the overweight group. Mid-aged women who maintained a stable weight
across all surveys tended to have lower charges, fewer GP visits and fewer total
Medicare claims.

There were also associations between physical activity and health care usage, and
there was some evidence that these associations varied according to BMI category.
Younger women in the ‘none’ physical activity group had higher total charges than
women in the ‘moderate’ and ‘high’ physical activity categories. The difference in
total charges between the ‘none’ and the ‘high’ physical activity groups was around
$200 per woman for 2003.

Total charges for the Mid-aged cohort were higher at all surveys for women in the
‘none’ physical activity group compared to women in the ‘high’ physical activity
group. Women in this group also had more GP visits and more total Medicare claims
at all surveys compared to all other physical activity groups. Mid-aged women in the
‘low’ physical activity group made more claims if they were obese compared to
women with healthy weight.

1.3.Discussion

This report emphasises the growing problem of obesity among Australian women.
The longitudinal data provided by the study show the rapid increase in weight among
Younger women. This problem is underestimated by simple cross-sectional
comparisons. Indeed, cohort differences in weight and BMI at Survey 1 would
suggest the Younger women had healthier weight profiles than the Mid-aged women.
As the Younger women age, however, their weight is increasing rapidly and their
weight profiles now resemble those of the Mid-aged cohort at the start of the study.
Unless there is a significant reduction in the rate of weight increase in this Younger



cohort, they will have a much higher prevalence of obesity and overweight when they
reach 45 years of age.

The report also demonstrates the relationship between overweight and obesity and
poorer mental and physical health and higher health care costs. These conditions
contribute significantly to poor health among women in Australia and there is
potential for considerable cost savings, at a population level, if trends in overweight
and obesity could be reversed.

An exploration of the factors contributing to overweight and obesity suggests that
while energy balance is important, through attention to diet and physical activity,
other contextual factors must also be taken into account.

There are also key life events that signal times when women may be more susceptible
to weight gain (such as the periods following childbirth). Women’s health promotion
may need to emphasise the particular importance of healthy eating and adequate
physical activity following these events. Quitting smoking is also another key event
when women seem to gain weight, and the case studies reveal the tensions women
feel about these competing health risks. Strategies are needed to help women quit
smoking, and receive the benefits of this healthy change, without trading the risks of
smoking for risks associated with increasing weight.



2. Women’s weight change

2.1.Key findings

e At Survey 1, Younger women had the lowest average weight (62.7kg)
and BMI (22.8). Mid-aged women had the highest average weight
(68.6kg) and BMI (25.7).

e Younger and Mid-aged women experienced weight and BMI increases
over time (Younger women: 10%, Mid-aged women 5%). At Survey 1,
9 in 100 of Younger women were underweight but this proportion
declined to less than 4 in 100 by Survey 4.

e At Survey 1, 2 in 10 Younger women and more than 4 in 10 Mid-aged
women were classified as overweight or obese. This increased to almost
4 in 10 and 6 in 10 respectively by Survey 4.

e Between the last two surveys, the average rate of weight gain in
Younger women (1.7kg) was almost double that of the Mid-aged women
(0.9kg).

e Older women lost weight and became shorter over time, resulting in a
relatively stable average BMI (25.0-25.5).

2.2. Introduction

Women in all three cohorts have reported their height and weight in every survey since
the Study began in 1996. These data give important insights into changes in weight and
body mass index (BMI), which uses the cutoff for underweight, healthy weight,
overweight and obese as defined by the WHO (see Appendix 3, section A 3.2 for the
definition and categorization of BMI) which are associated with the onset and outcomes
of many chronic health problems.

Data are presented here as means and 95% confidence intervals (CI) for the Younger
(N=5609), Mid-aged (N= 7507) and Older women (N= 6264) who have reported their
height and weight at all surveys. Mid-aged and Older women who have reported their
height and weight at all surveys were more likely to be categorised as 'healthy weight'
at baseline than those women who did not answer these questions at all surveys and
those who did not continue responding to the surveys.

2.3.Weight, height and BMI in 1996

In 1996, the Younger women had the lowest average weight (62.7kg) while the Mid-
aged women were heaviest (68.6kg), a difference of almost 6 kg. The average weight
of the Older women was between that of the other two cohorts (65.8kg). There were
also considerable differences in height; with the Younger women being tallest (165.8
cm) followed by the Mid-aged (163 cm) and Older (161.5 cm) women. Consequently,
average BMI was highest in the Mid-aged women (25.7), followed by the Older (25.2)
and Younger (22.8) women (Table 2-1).



Table 2-1: Mean and 95% confidence intervals for weight, height and BMI for the Younger, Mid-aged
and Older cohort in 1996.

Mean 95% Cl
Younger Weight 62.7 [62.4; 63.0]
Height 165.8 [165.7; 166.0]
BMI 22.8 [22.6; 22.9]
Mid-aged Weight 68.6 [68.3; 68.9]
Height 163.0 [162.9; 163.1]
BMI 25.7 [25.6; 25.8]
Older Weight 65.8 [65.5; 66.1]
Height 161.5 [161.3; 161.6]
BMI 25.2 [25.1; 25.4]

In 1996, the highest proportion of women in the healthy weight range was found in the
Younger cohort (69.7%, compared with 52.5% of the Mid-aged and 51.1% of the Older
women). The Younger cohort also had a much higher proportion of underweight
women (9.3%, compared with only 1.5% and 2.2% of the Mid-aged and Older women
respectively). In contrast, the proportion of women categorised as obese was highest in
the Mid-aged cohort (17.6%), followed by the Older (12.4%) and Younger (6.0%)
cohorts. More than one third of the Older cohort were overweight at Survey 1 (34.3%,
compared with 28.4% of the Mid-aged women and 15.0% of the Younger women)
(Table A7).

2.4.Changes in weight, height and BMI between
Surveys 1 Survey 4

Changes in weight, height and BMI for each cohort from 1996 to 2004 are shown in
Figure 2-1.

2.4.1. Changes in weight

Between the first and fourth surveys, there were clear increases in weight in the
Younger and Mid-aged cohorts and a decline in the Older cohort (Figure 2-1). Average
weight increased most in the Younger cohort. Over the ten year period between
Surveys 1 and 4 , the average weight of the Younger women increased by 6.32kg, and
the rate of weight gain decreased from 588g/year between Surveys 1 and 2 to 567g/year
between Surveys 3 and 4 . In contrast, the average weight of the Mid-aged women
increased by 3.43kg during the eight years from Survey 1 to Survey 4, and the rate of
weight gain decreased from 460g/year between Surveys 1 and 2 to 303g/year between
Surveys 3 and 4. Over nine years from Survey 1 to Survey 4, the average weight of the
Older women decreased by 1.67kg, and between Surveys 1 and 2 they lost weight at a
rate of 137g/year compared with 360g/year between Surveys 3 and 4.



2.4.2. Changes in height

The average reported height of the Young and Mid-aged women did not change over
the first four surveys (Figure 2-1). However, the average height of the Older women
decreased by 1.85 cm over the nine years between Surveys 1 and 4.

2.4.3. Changes in BMI

Changes in BMI between Surveys 1 and 4 are also shown in Figure 2-1. Between
Surveys 1 and 4, the average BMI of the Younger women increased by 2.2 (from 22.8
at Survey 1), with a steady rate of increase between Surveys 3 and 4 compared with
between Surveys 1 and 2. Average BMI changed more slowly in the Mid-aged cohort,
increasing by 1.3 (from 25.7 at Survey 1) over the eight years between Surveys 1 and 4.
In the Older women, average BMI remained largely unchanged over the first three
surveys, reflecting the decreases in both weight and height in this cohort; but it declined
between Surveys 3 and 4.
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Figure 2-1: Average self-reported weight, height and calculated BMI with 95% confidence intervals for
each cohort group (Younger, Mid-aged, Older) for Surveys 1, 2, 3 and 4 from 1996 to 2006.
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2.5.Changes in BMI categories over time

Changes in the proportions of women in each of the BMI categories since the beginning
of the Study are shown in Figure 2-2.

In the Younger cohort the proportion of women in the healthy weight range decreased
from 67.7% at Survey 1 to 56.9% at Survey 4. While the proportion of underweight
Younger women also decreased markedly (from 9.3% to 3.9%), the proportion in the
overweight category increased from 15.0% to 23.5%. In the same period, the
proportion of Younger women categorised as obese more than doubled, from 6.0% at
Survey 1 to 15.8 % at Survey 4. It is evident from Figure 2-2 that the pattern of BMI in
the Younger women at Survey 4 (when they were 28 — 33 years old) is approaching that
of the Mid-aged cohort at Survey 1 (who were 45 — 50 years old in 1996).

The changes in the distribution of BMI categories in the Mid-aged women show a slow
decrease in the proportion of healthy weight women at each survey. By Survey 4, only
40.3% of this cohort was in the healthy weight range, with 33.7% overweight and
24.9% obese.

There was much less change in the distribution of BMI categories in the Older cohort.
At Survey 1 just over half the Older women (51.1%) were in the healthy weight range
and 12.4% were categorised as obese. By Survey 4 the proportion of healthy weight
Older women had declined to 49.2% and the proportion who were obese had increased
to 13.4%. The proportion of overweight Older women has remained stable throughout
the first four surveys (34.3% — 33.0%) while the proportion of underweight Older
women has increased from 2.2% to 4.3% (Figure 2-2, Table A7).
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Figure 2-2: Proportions of women in each of the BMI categories based on self-reported height and
weight for each age cohort for Surveys 1, 2, 3 and 4 from 1996 to 2006.

2.6.\Women’s comments

2.6.1. Increased weight among Younger women

The weight gain among the Younger cohort over the four surveys is reflected in
comments made by Younger participant Sally'. At Survey 1 Sally had a BMI of 23,
which is within the healthy weight range. At this time her life ‘lacked routine’ and she
was stressed by the need to live away from home in order to pursue study. By Survey 2
Sally had become overweight with a BMI of 28 and chose not to write any comments
on the survey form.

At Survey 3 Sally had experienced significant weight gain and had a BMI of 32,
indicating that over a seven year period she had moved from being a healthy weight to
being obese. She wrote about being diagnosed with Polycystic Ovarian Syndrome and
had moved from a ‘stressful’ job to a less rewarding but also less stressful position.
Sally commented on her weight for the first time at this survey:

Have become overweight in the last three years. | have put on about 15kgs.

! Pseudonyms are used in the description of qualitative data.
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By Survey 4 Sally had experienced more weight gain, with a BMI of 33. She again
commented on her weight:

I am overweight and very unhappy about it but I recently joined a gym for the
first time ever. I am working part time in a clerical position while furthering my
studies. | could earn a lot more and have a much easier financial situation but |
don’t want the travel and excessive hours that come with that.

2.6.2. Increased physical activities among Mid-aged women

Helen, a Mid-aged participant, made free-text comments at all four surveys and
exemplifies some of the quantitative findings for the Mid-aged cohort. Helen had been
steadily gaining weight across the first three surveys, but by Survey 4 she had increased
her physical activity levels and consequently experienced a significant weight loss.

At Survey 1, with a BMI of 35, Helen wrote:

I consider that the majority of my health problems are related to my obesity. |
have always found it difficult to loose and keep weight off. | am on the true cycle
of losing weight and then gaining more. | have been to all of the usual weight
loss programs. Because of my weight | am breathless on exertion. The key to
better health for me is weight loss and manageable work hours.

At Survey 2, with a BMI of 37 Helen again wrote that her health problems were due to
obesity. By Survey 3, her BMI had risen to 38 and she was using a prescribed weight
loss product in an attempt to lose weight and was exercising sporadically. However, her
busy lifestyle prevented her from ‘exercising as much as (she) should.’

At Survey 4 Helen reported that she had started a new weight loss program 18 months
beforehand. Her BMI at Survey 4 was 34, lower than it had been at any survey time
point:

18 months ago | commenced a weight loss/fitness program exercising on a
treadmill morning and night (half an hour each) and in nine months lost 30 kgs
in weight. | stopped medication for hypertension. | maintained the weight loss
with minimal exercise for 6 months.

Despite these positive results, Helen reported that she has gained 10 kilograms in the
past six months, due to:

...loss of motivation, increased workload/intensity, extreme tiredness associated
with workload...The problem is trying to balance them all (work, family,
friendships, study) I want the lot- but my age is catching up.

This case study points to time pressure and difficulties in work-life balance as being
potential barriers to sustained behavioural change and uptake of regular physical
activity. Nevertheless, and as pointed out in this report, as Mid-aged women experience
life changes such as children leaving home, and changes in paid work, more time might
become available for women to increase their levels of physical activity.
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2.7.Discussion

The data presented here show a trend of increasing weight in both the Younger and
Mid-aged women. This trend is most marked in the Younger cohort, who gained an
average of 567 g/year between Surveys 3 and 4.

An earlier analysis (Ball et al., 2002) of the factors associated with weight maintenance
between Surveys 1 and 2 found that fewer than half (44%) of the Younger cohort
reported their BMI at follow-up to be within 5% of their baseline BMI, while 41% had
gained weight (more than 5% of baseline) and 15% had lost weight. Weight
maintainers were more likely to be in managerial or professional occupations; to have
never married; to be currently studying; and to not be mothers. Controlling for socio-
demographic factors, weight maintainers were more likely to be in a healthy weight
range at baseline; and to report that they spent less time sitting, and consumed less
takeaway food, than women who gained weight. Weight gain was more marked among
those who were already overweight, including women living in rural areas, though
location was not independently associated with weight gain.

As more of the Younger cohort have become mothers between Surveys 2 and 4,
ongoing analyses are exploring the impact of this life event on weight gain (see Section
3). The weight gain data presented here suggest that strategies for maintenance of
healthy weight and prevention of further weight gain at this life stage are now urgently
required, if these Younger women are to avoid the early onset of weight-related chronic
health problems.

Weight gain was also notable in the Mid-aged cohort, although the decline in the rate of
weight gain between Surveys 3 and 4 is encouraging. An analysis of the factors
associated with weight gain between Surveys 1 and 3 found that on average the women
gained almost 0.5 kg per year (average 2.42 kg [2.29-2.54] in the first five years of the
Study (Brown et al., 2005)). In multivariate analyses, variables associated with energy
balance (physical activity, sitting time and energy intake), as well as quitting smoking,
menopause / hysterectomy, and baseline BMI category were significantly associated
with weight gain, but other behavioural and demographic characteristics were not.
There were independent relationships between the odds of gaining more than 5kg and
lower levels of habitual physical activity; more time spent sitting; energy intake, (but
only in women with BMI > 25 at baseline); menopause transition and hysterectomy.

Ongoing analyses are exploring the factors associated with increasing physical activity
and decreasing rate of weight gain in the Mid-aged cohort. It is hypothesised that
factors relating to the availability of time for physical activity, such as children leaving
home, changes in patterns of paid work may be associated with increasing physical
activity and decreasing rate of weight gain at this life stage. Other analyses are
exploring the associations between weight gain and health outcomes such as high blood
pressure, diabetes and back pain in this cohort.

The pattern of weight change was different in the Older cohort, with a decrease in
average weight over the first nine years of the survey. Ongoing analyses are exploring
the associations between weight, weight change and health outcomes in this cohort.

14



2.8.References

Ball K, Brown W & Crawford D. Who does not gain weight? Prevalence and predictors
of weight maintenance in young women. International Journal of Obesity, 2002 (26):
1570-1578

Brown W, Williams L, Ford J, Ball K & Dobson A. Identifying the energy gap:
magnitude and determinants of S5-year weight gain in midage women. Obesity
Research, 2005, 13(8): 1431-1441

WHO Consultation on Obesity (1999: Geneva, Switzerland) Obesity: preventing and

managing the global epidemic: report of a WHO consultation. (WHO technical report
series; 894)

15



3. Predictors of weight change

3.1.Key findings

Physical activity (PA)

At all surveys and in all three cohorts, there is a clear downward trend
in median PA values across the healthy, overweight and obese groups.
Underweight women had also having lower physical activity levels
than women of healthy weight.

Among Younger women the proportion who are adequately active
declined between Surveys 3 and 4. The greatest decline was found
among those who were overweight at Survey 1, where the percentage
of active women declined from 59.6% at Survey 3 to 51.2% at Survey
4.

In contrast PA levels increased over the same period among Mid-aged
women. The greatest increase was found among those who were
overweight at Survey 1, where the percentage of active women
increased from 45.5% at Survey 3 to 55.1% at Survey 4.

Throughout the whole study period the percentage of active women
among Older women has declined, approximately 4% between Surveys
2 and 3 and 6% between Surveys 3 and 4. By Survey 4 fewer than one
in five of the Older obese women were active.

Time spent sitting

Younger women who reported sitting for more than 8 hours a day at
Survey 4 weighed 3.40 kg more than those who reported sitting less
than or equal to 3 hours per day.

Mid-aged women who reported sitting for more than 8 hours a day at
Survey 4 weighed 5.92 kg more than those who reported sitting less
than or equal to 3 hours per day.

Older women who reported sitting for more than 8 hours a day at
Survey 3 weighed 5.64 kg more than those who reported sitting less
than 3 hours per day.

Each additional hour spent sitting at Survey 3 was associated with 227
grams more weight in the Younger cohort, and with 747 grams more
weight in the Mid-aged cohort.

Between Survey 2 and Survey 3 for the Younger cohort and between
Survey 3 and Survey 4 for the Mid-aged cohort there is a clear pattern
that women who increased their sitting time gained most weight
(Younger cohort: 0.7 kg/year, Mid-aged cohort: 0.5 kg/year) and those
who decreased their sitting time by more than 3 hours per day gained
weight at the slowest rate (Younger cohort: 0.5 kg/year, Mid-aged
cohort: 0.3 kg/year).

16



Women who sit longer are heavier, or women who are heavier sit
longer.

Energy Intake and Diet

Pregnancy

In the Younger and Mid-aged cohorts, women with lowest energy
intake had the lowest weight and women with the highest energy
intake had the highest weights throughout the study period.

Younger women with greater energy intake gained more weight
(7.4kg) from Survey 1 to Survey 4 than women with lower energy
intake (5.7kg).

Findings suggest that strategies aimed at changing eating behaviours
should be age-group specific and take account of other life style factors
such as physical activity and cigarette smoking.

Intakes of both foods and nutrients varied significantly across socio-
demographic groups, with unmarried women, and women in
‘labouring’ occupations (e.g. cleaner, factory worker, kitchen hand)
having poorer nutrition intake.

Younger women who have had children during the study period gained
2-3kg in addition to the 4kg weight gain by women who had not had
children by Survey 3.

Smoking
e In the Younger and Mid-aged cohorts, women gained more weight in
the period around the time of quitting smoking than women who did
not change their smoking habits during the study period.
Hysterectomy

Mid-aged women who had a hysterectomy before 1996 had
significantly higher BMI than those who have not had a hysterectomy
throughout the study period. (mean BMI in 1996 for women with and
without a hysterectomy: 26.6 [26.3; 26.8]; 25.3 [25.2; 25.5]).

There is little evidence that having had a hysterectomy leads to
increased weight gain (1.3units increase in BMI over the study period
for women who have not had a hysterectomy and for women who had
a hysterectomy before 1996).

Area of Residence

In the Younger cohort, women in rural and remote areas show more
weight gain (+2.9BMI units) than women in urban areas (+2.4BMI
units) throughout the study period.

For the Younger and particularly the Mid-aged cohort show that initial
BMI increased with rurality. The initial BMI for rural and remote
women in the Mid-aged cohort was significantly higher than those in
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other areas (urban: 25.4, large rural: 25.6, small rural: 25.8, other rural:
26.1).

e In the Older cohort there is very little difference in BMI or weight
change for different areas of residence.

Education Level

e In all three cohorts, women with a university degree had the lowest
weights and BMI throughout the study period compared to women
with no formal qualifications, who had highest weights and BMI.

e However, there is no evidence for differences in weight change over
time between women with different qualifications. In the Younger
cohort, women with no formal qualifications gained 3.4kg throughout
the study period while women with a university degree gained 2.6kg.
Corresponding values for the Mid-aged cohort are 5.7kg and 5.2kg.
Older women with no formal qualifications lost 1.3kg and those with a
university degree lost 1.4kg.

3.2.Physical activity

Figure 3-1 shows medians and inter quartile ranges (IQR, which is the range between
the third and first quartiles) of physical activity (PA) within each BMI category at
each survey for all three cohorts. Physical activity is reported in MET.mins, which is
a measure of energy expenditure with 600 MET.mins being equivalent to 150 minutes
of moderate intensity physical activity per week. (for further details about the
calculation and categorisation of physical activity levels see Appendix 3, Section
A3.4)

600 MET.min: equivalent to 150 minutes of moderate intensity
physical activity per week

The large IQRs are indicative of wide variation in physical activity levels among
women within the different BMI categories, but there is a clear downward trend in
median values across the healthy, overweight and obese groups at all surveys and in
all three cohorts (with underweight women also having lower physical activity levels
than women of healthy weight).

In the Younger cohort, physical activity levels were lower in 2006 for women in
every BMI category, than in the previous survey. In contrast, in the Mid-aged cohort,
women in every BMI category reported more physical activity in 2004 than in 2001.
(Data from the 1998 survey are not used for comparison in this cohort because the
question about physical activity was asked slightly differently.) In the Older cohort,
physical activity levels in women in each BMI category decreased over time at each
survey from 1999 to 2005.
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Figure 3-1: Median and inter quartile ranges for physical activity (MET.mins) in each BMI category
(U=underweight; H= healthy weight; V= overweight; B= obese) for Surveys 2, 3 and 4 for the
Younger and Older cohort and for Surveys 3 and 4 for the Mid-aged cohort.
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Figure 3-2 to Figure 3-4 shows changes in physical activity over time based on BMI
at Survey 2 for the Younger and Older cohorts, and on BMI at Survey 3 for the Mid-
aged cohort. For the Younger women there was a tendency for the proportion of
women categorised as 'active' (i.e., having ‘moderate’ or ‘high’ levels of physical
activity sufficient to meet the guidelines for recommended levels of physical activity)
to increase between Surveys 2 and 3 and to decrease between Surveys 3 and 4, with
the same pattern evident in women in every BMI category (Figure 3-2, Table AS).

In contrast, in the Mid-aged cohort, the proportion of women categorised as 'active'
increased between Surveys 3 and 4, by about 7% in the underweight and healthy
weight women, and by 9-10% in the overweight and obese women. The proportion of
'active’ women was higher in the healthy BMI category than in the overweight or
obese groups at both surveys (Figure 3-3, Table A9).

‘active’: having ‘moderate’ or ‘high’ levels of physical activity sufficient to meet
the guidelines for recommended levels of physical activity.

In the Older cohort the proportions of 'active' women were highest in the underweight
and healthy BMI categories at Survey 2, and decreased with each subsequent survey
in all BMI categories. By Survey 4 it was evident that fewer than one in five of the
Older obese women were 'active' (Figure 3-4, Table A10).
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Figure 3-2: Physical activity categories for Younger women at Surveys 2, 3 and 4, by BMI category at
Survey 2.
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Figure 3-3 Physical activity categories for Mid-aged women at Surveys 2 and 3, by BMI category at
Survey 3.
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Figure 3-4: Physical activity categories for Older women at Surveys 2, 3 and 4, by BMI category at
Survey 2.
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The National Physical Activity Guidelines suggest that, for health benefit, all
Australians should accumulate at least 30 minutes of at least moderate intensity
physical activity on most, if not all, days of the week.

Figure 3-5 shows data from a paper by Brown et al (2005) depicting the relationship
between total physical activity over five years (determined as the sum of the physical
activity scores at Survey 1, Survey 2 and Survey 3, and categorised so that 'moderate’'
activity equates with meeting current guidelines) and the odds of gaining weight at
twice the average rate over this period, in the Mid-aged cohort. After adjusting for all
other factors associated with weight gain, the data show that women who reported
doing less than recommended levels of activity were about 1.5 times more likely to
gain weight at twice the average rate than women in the 'high' activity category.
'High' activity equates with about one hour per day of moderate intensity activity.
Women who met the current activity guidelines (‘'moderate’ physical activity) were not
more likely to gain weight at the higher rate than the women in the 'high' activity
category.

‘high’ activity: equates with about one hour per day of moderate intensity activity.

‘moderate’ activity equates to meeting the current guidelines.

251
2.0 ]
1.5 -
0.5

High Moderate Low Very Low None

Physical Activity — cumulative — 5 years

Figure 3-5: Odds ratios and 95% confidence intervals for gaining more than 5kg (N=2046),
compared with maintaining weight (£ 2.25kg, N=3077), for Mid-aged women in each physical activity
group; adjusted for menopause, hysterectomy, smoking, BMI, energy intake and sitting time.

22



3.3. Time spent sitting

Indicators of physical inactivity are also known to be independently associated with
weight gain (Proper et al., 2007, Mummery et al., 2005; Brown et al, 2003).
Questions about sitting time have now been included in Surveys 2 to 4 for the
Younger women, Surveys 3 and 4 for the Mid-aged women and Survey 3 four the
Older women.

Figure 3-6 to Figure 3-8 show cross-sectional data from Survey 2 for the Younger
cohort and Survey 3 for the Mid-aged and Older cohort with mean weight on the
vertical axis (on the same scale for all graphs) and five categories of average time
spent sitting on the horizontal axis; the categories are 0 — <=3, 3 - <=4.5,4.5 — <=6, 6
— <=8 and > 8 hours per day. At Survey 2 for the Younger cohort there was no
difference in mean weight in relation to time spent sitting. While for the Mid-aged
and Older women there was a clear positive association between weight and time
spent sitting.

The difference in average weight of Younger women who reported sitting less than or
equal to 3 hours per day and those who reported sitting for more than 8 hours a day at
Survey 2 was only 0.19 kg (Figure 3-6); but at Survey 3 this difference was 2.61 kg;
and at Survey 4 it was 3.40 kg (Figures not shown).

Corresponding data for the Mid-aged cohort at Survey 3 were 5.36 kg (Figure 3-7)
and at Survey 4 5.92 kg (Figure not shown). For the Older women at Survey 3, the
difference in average weight of those who reported less than or equal to 3 hrs and
more than 8 hours sitting per day was 5.64 kg (Figure 3-8).
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Figure 3-6: Average weight with 95% confidence intervals by time spent sitting group at Survey 2 for
the Younger cohort.
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Figure 3-7: Average weight with 95% confidence intervals by time spent sitting group at Survey 3 for
the Mid-aged cohort.
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Figure 3-8: Average weight with 95% confidence intervals by time spent sitting group at Survey 3 for
the Older cohort.

Further analysis (Figures not shown) of the relationship between time spent sitting
each day and weight found that:

e cach additional hour spent sitting at Survey 3 was associated with 227 grams
more weight in the Younger cohort.

e cach additional hour spent sitting at Survey 3 was associated with 747 grams
more weight in the Mid-aged cohort.

These data show that women who sit longer are heavier, or that women who are
heavier sit longer. The prospective data in the following section will help to establish
the direction of this relationship.
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3.3.1. Changing sitting time and weight gain

The following graphs show changes in weight between Surveys 2 and 3 (Figure 3-9),
and between Surveys 3 and 4 (Figure 3-10), for the Younger cohort, and from Survey
3 to Survey 4 in the Mid-aged cohort (Figure 3-11) in relation to their changes in
sitting time which were categorised as: decrease of more than 3 hours, any change
between decreasing 3 and increasing 3 hours, and increase of more than 3 hours per
day. In the Older cohort the sitting time questions have only been asked in one survey,
therefore no graphs of changes in sitting time and weight can be included.

The main patterns observed are:
Between Surveys 2 and 3, Younger women:
e who increased their sitting time gained most weight.

e who decreased their sitting time by more than 3 hours per day gained weight
at the slowest rate.

e who did not change their sitting time by more than 3 hours initially had the
lowest weight and their rate of weight gain was between those for the other
two groups.

This same pattern is also apparent for the Mid-aged women between Surveys 3 and 4.

However there were almost no differences in the rates of weight gain among the
Younger women between Surveys 3 and 4 indicating that other factors (including
pregnancy) were probably more important determinants of weight gain during this
period.

Weight (kg)
i

Survey 2 Survey 3
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Figure 3-9: Average weight with 95% confidence intervals by changes in time spent sitting between
Surveys 2 and 3 in the Younger cohort.
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Figure 3-10: Average weight with 95% confidence intervals by changes in time spent sitting between
Surveys 3 and 4 in the Younger cohort.
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Figure 3-11: Average weight with 95% confidence intervals by changes in time spent sitting between
Surveys 3 and 4 in the Mid-aged cohort.

3.4.Energy intake and diet

The major determinant of weight change is energy balance, the net effect of energy
intake (through diet) and energy expenditure (through physical activity). Diet, and
hence energy intake, has only been assessed once in the Younger and Mid-aged
cohorts, using the Food Frequency Questionnaire of the Cancer Council of Victoria.
The assessments were made at Survey 3 in 2001 for the Mid-aged women and at
Survey 3 in 2003 for the Younger women.

To show the main effects of energy intake on weight gain we grouped the women into
three groups according to their energy intake measured at Survey 3.
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Figure 3-12 and Figure 3-13 show the mean weight over time of Younger and Mid-
aged women in these groups. Women with the lowest intake had the lowest mean
weight for the whole period from Survey 1 to Survey 4. Those with the highest intake
weighed most at Survey 1 and at all subsequent surveys. Women in the three
intermediate groups had initial mean weight in the same rank order as their energy
intake.

For the Younger women, those with greater energy intake gained more weight
between Surveys 1 and 4 (see Figure 3-12). In contrast, weight gain from Survey 1 to
Survey 4 was fairly constant among the Mid-aged women for all categories of energy
intake (see Figure 3-13).

There are some difficulties interpreting these data, because energy intake has only
been measured once, but the data appear to suggest that energy intake is a better
predictor of weight (for example at Survey 1) than of weight change (especially for
the Mid-aged women).
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Figure 3-12: Average weight with 95% confidence intervals by energy intake for the Younger
cohort at Surveys 1, 2, 3 and 4.
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Figure 3-13: Average weight with 95% confidence intervals by energy intake for the Mid-aged
cohort at Surveys 1, 2, 3and 4.

Brown, et al (2005) conducted an analysis of the magnitude and determinants of
weight gain over the five-year period between Surveys 1 and 3 for the Mid-aged
women. On average, the women gained almost 0.5 kg per year [average 2.42 kg [2.29
- 2.54] over five years]. In multivariate analyses, variables associated with energy
balance (physical activity, sitting time and energy intake), as well as quitting
smoking, menopause and hysterectomy, and baseline BMI category were significantly
associated with weight gain, but other behavioural and demographic characteristics
were not. After adjustment for all the other biological and behavioural variables, the
odds of gaining weight at about twice the average rate (more than 5 kg over five
years) were highest for women who quit smoking (OR = 2.94 [2.17, 3.96]). There
were also independent relationships between the odds of gaining more than 5 kg and:
lower levels of habitual physical activity; more time spent sitting; energy intake (but
only in women with BMI > 25 at baseline); menopause transition; and hysterectomy.
Average weight gain was commensurate with an energy imbalance of only about 10
kcal or 40 kJ per day, which suggests that small sustained changes in the modifiable
behavioural variables could prevent further weight gain.

Some analyses of dietary composition have also been conducted. The earliest study
involved data collected in a pilot study in 1995 (Dobson, et al, 1997). Younger and
Mid-aged women living in urban and rural areas of New South Wales completed a
very brief food frequency questionnaire. The results are listed below:

e Urban women in both age groups consumed meat less frequently than women
in rural areas.

e Women in the less populated rural areas were more likely to eat green and
yellow vegetables and least likely to eat dried beans. There were few other

geographic differences in food habits.

e Mid-aged women consumed reduced-fat milk, fruit, vegetables, fish, biscuits
and cakes significantly more frequently than Younger women.
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e Smokers in both age groups consumed fresh fruit, vegetables and breakfast
cereals significantly less frequently than non-smokers.

e Women with low levels of habitual physical activity consumed fresh fruit and
cereals less frequently than more active women.

These results shed light on the subsequent data on weight and weight gain. Urban
Mid-aged women who reported the healthiest diet have weighed less than rural
women throughout the study and the Mid-aged women have gained less weight than
the Younger women. These findings suggest that strategies aimed at changing eating
behaviours should be age-group specific and be related to other life style factors such
as physical activity and cigarette smoking.

Two major papers have been published from the dietary data from the Mid-aged
women. In the first Ball and colleagues (2004) investigated the proportion of Mid-
aged women meeting the national dietary recommendations. Only about one third of
women complied with more than half of the 13 commonly promoted dietary
guidelines. In fact only two women in the entire sample met all 13 guidelines
examined. While guidelines for meat, fish, poultry, eggs, nuts, legumes and ‘extra’
foods (e.g., ice cream, chocolate, cakes, potatoes, pizza, hamburgers and wine) were
met well, large percentages of women (68 - 88%) did not meet guidelines related to
the consumption of breads, cereal-based foods and dairy products, and intakes of total
and saturated fat and iron. Women working in lower status occupations and women
living alone or with people other than a partner and/or children were at significantly
increased risk of not meeting the guidelines. From these results the current national
guidelines appear unachievable for many women.

The second paper, by Mishra et al (2005), examined socio-demographic inequalities
in the diets of the Mid-aged women. Intakes of both foods and nutrients varied
significantly across socio-demographic groups, with unmarried women, and women
in ‘labouring’ occupations (e.g. cleaner, factory worker, kitchen hand) having poorer
nutrition intake. As well as helping to address the dearth of current data on dietary
intakes in the Australian population, these results highlighted the need for continued,
targeted public health strategies aimed at improving diet of women, particularly those
from more disadvantaged socio-economic backgrounds.

3.4.1. Women's comments

The journey from “I’ll die from overeating but | don’t care’ — to
weight loss

Throughout the study period, Mid-aged participant Elizabeth has been in the obese
BMI category and has written about her weight at all four surveys. At Survey 1 with a
BMI of 39, Elizabeth explains she is content with her size:

I have been overweight since | had my first child. I have 5 or 6 times gone on
diets and lost some weight but always ended up heavier than when | started. |
was diagnosed with mature onset diabetes 2 years ago but it is very mild and |
keep it well under control (gave up soft drink for the diet variety and cut down
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on cakes, etc). | have been content with my size for some time now and feel
““skinnyness™ is like winning lotto — it only happens to other people.

At Survey 2, still with a BMI of 39, weight continued to be an important issue in
Elizabeth’s life, and although she had started to exercise she reiterated that she did
‘not care’ about her weight:

| found that I didn’t feel as well when | didn’t get any exercise at all and have
started feeling much better since | started playing sport again, so | will take
up a bit of extra walking as well. 1 have always been a pretty active person,
but 1 will not be trying actively to lose weight. I know | am overweight and
have been for years but one of my mottos (rightly or wrongly) is —*“I don’t
smoke and I don’t drink. I’ll probably die of overeating but I don’t care!”

At Survey 3 Elizabeth had experienced some weight loss with a BMI of 36. She still
felt as if trying to lose weight would fail and that her weight did not impede her life.
However, she acknowledged that her diabetes ‘would be even better if (she) lost
weight.” Elizabeth repeated her statements from Survey 2, ‘I will probably die from
overeating but | don’t care.’

In 2004, eight years after completing her first survey, Elizabeth has experienced some
major life changes, and has a BMI of 35, lower than at any other survey. She was
living alone, had started a new job and commented, ‘I am happier than I have been for
years’. Elizabeth has started actively trying to lose weight:

So far | have lost 6 kg but it is very hard going as | have been this weight for
30 years. If | sit down | am quite stiff when | first stand up but soon loosen up
after walking around a bit. 1 walk to work (one km each way) and play sport
once a week. Diabetes is well under control.

This case study shows that although women can be aware of the negative impact of
being overweight or obese, moving to a stage where weight loss is actively
undertaken can take many years and might involve other life changes. However, diet
and exercise are key elements, as demonstrated by the quantitative data.

3.5. Pregnancy

It is well-known that many women have difficulty regaining their pre-pregnancy
weight after having a baby. In the Younger women, examination of childbearing
patterns in relation to weight gain showed the following results:

e Younger women, who have not been pregnant at any time (nulliparous
women), gained the least weight, approximately 4 kg between Surveys 1 and
3.

e Younger women, who had their first baby before Survey 1, were the heaviest

group (by about 3 kg) at that stage. Their subsequent weight gain has been
similar to nulliparous women.
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e Younger women, who had babies between Surveys 1 and 2 gained most
weight, during that period, which they did not subsequently lose. Their
subsequent weight gain has been similar to nulliparous women.

e Younger women, who first had a baby between Surveys 2 and 3, gained most
weight, approximately 4 kg during this period. By Survey 3 they were about
the same weight as the other two groups of women who had had babies earlier.

e By Survey 3, Younger women who had babies between Surveys 1 and 2 were
heaviest, with an average weight of approximately 71.5 kg; and nulliparous
women were lightest, with an average weight of approximately 67.5 kg.

e Younger women who have had children during the study period gained 2 — 3
kg in addition to the 4 kg weight gained by women who had not had children
up to Survey 3.

At this stage of the study, insufficient women had had more than one pregnancy to be
able to distinguish clearly the effect of subsequent pregnancies on weight gain.

3.5.1. Women's comments

Soggy stomach, sagging breasts and stretch marks...

Daniela is a member of the Younger cohort and has contributed free-text comments at
three of the four surveys. At Survey 1 Daniela had just given birth and her BMI was
25, putting her at the high end of the healthy weight range. Nevertheless, Daniela
noted that she had gained weight compared to before her pregnancy and was generally
unhappy with her body shape:

I still haven’t lost the last of my pregnancy weight gain and the new shape i.e.
soggy stomach, sagging breasts and stretch marks everywhere are hard to get
used to.

At Survey 2 Daniela did not mention her weight but had a BMI of 27, which is
classified as overweight. At Survey 3, she had a BMI of 31, reflecting a steady weight
gain over the study period, and echoing the results of the quantitative data that show a
consistent increase in BMI among the Younger cohort. It is Survey 4 before she again
comments on her weight. With a BMI of 37 Daniela has reached the obese category
and has identified factors that are leading her to feel depressed, and a cyclic
relationship between her weight and feelings:

Any depression or frustration is largely centred around worrying if 1 am
successful in parenting and how the boys will grow up. Will they be well
balanced respectable people? Could I be doing things differently or better?
Most of my health concerns relate to my weight and body shape. | hate being
this way but it’s so hard to make change, bad cycle, overweight - feel bad -
eat to console self and then put on more weight.

For Daniela, weight gain started with her first pregnancy and has continued over the

following decade. Her experience exemplifies the quantitative findings that show an
increase in weight associated with childbirth.
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3.6.Smoking

The graphs below show weight change by smoking group. The smoking groups are
the main smoking patterns found with at least 100 women included. The letters N, X
and S represent change in smoking status between two surveys. N represents never
smokers, S represents smoker and X represents ex (or former) smoker at both surveys.
Q (quitting) represents a change in smoking status from smoker to ex (or former)
smoker between two surveys. Therefore, for example SQX represents the group of
women who were smoker at Surveys 1 and 2, quit smoking between Surveys 2 and 3
and stayed ex-smoker between Surveys 3 and 4. The group denoted N-S represents all
those women who took up smoking during the study period between Surveys 2 and 3
(NSS) or between Surveys 3 and 4 (NNS). Weight change in kilograms is on the
vertical axis with means representing mean weight change between Survey 1 and
Survey 2, Survey 2 and Survey 3, and Survey 3 and Survey 4 (inclusive 95%
confidence intervals). The mean weight change points are joint to make it easier to
see changes over time in the same smoking group.

Figure 3-14 shows weight change by smoking group for the Younger women.
Women in all groups gained about two kilograms, so that almost all the lines are
above zero (which corresponds to no weight change). There was very little difference
in weight change between the women had never smoked (NNN) and the smokers
(SSS). There is some evidence that women who quit smoking gained weight during
the same period as they quit smoking; for example, the group QXX had the highest
weight gain (2.9kg) between Surveys 1 and 2, which is when they quit smoking;
similarly, the group SQX had the highest weight gain (3.9kg) between Surveys 2 and
3.
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NNN = non-smoker between Surveys 1 and 2, 2 and 3, and 3 and 4.

SSS = smoker between Surveys 1 and 2, 2 and 3, and 3 and 4.

QXX = quit smoking between Surveys 1 and 2, continued as an ex-smoker between surveys 2 and 3, and 3 and 4.

SQX = smoker between Surveys 1 and 2, quit smoking between Surveys 2 and 3, an ex-smoker between Surveys 3 and 4.
SSQ = smoker between Surveys 1 and 2, and 2 and 3, quit smoking between Surveys 3 and 4.

N-S = non-smoker between Surveys 1 and 2, a smoker between Surveys 3 and 4. Either smoker or non-smoker between

Surveys 2 and 3.

Figure 3-14: Weight change for most commonly occurring smoking patterns for the Younger cohort
from 1996 to 2006.

Figure 3-15 shows the same graphs for the Mid-aged women. The confidence
intervals for the mean weight change for the last three smoking groups are very large
because of the small numbers of women who changed smoking status. Among
women who were never smokers (NNN) and those who were smokers (SSS) the
average weight gain was about 1 kg between each survey. Once again, weight gain
was higher in the period coinciding with quitting, i.e., between Surveys 1 and 2 in the
QXX group and between Surveys 2 and 3 in the SQX group.

As few of the Older women smoke, data for this group are not shown in this section of
the report.
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Figure 3-15: Weight change for most commonly occurring smoking patterns for the Mid-aged cohort
from 1996 to 2004.

3.6.1. Women's comments

The relationship between the cessation of smoking and weight gain was commented
on by Mid-aged participant Ebony. Ebony did not make any free-text comments at
Survey 1, when her BMI was 21.

At Survey 2, Ebony felt that most of the answers to the survey related in some way to
her stopping smoking. She attributed her weight gain and resultant feelings of
discomfort with movement, lack of self esteem and a general feeling of being unfit, to
ceasing smoking 6 months previously. Her BMI at this point was 26, just inside the
overweight category.

By Survey 3 Ebony had started smoking again and reported losing weight, reflected in
her BMI of 21. She commented:

The loss of weight was due to resuming smoking more than diet.

At Survey 4 Ebony again commented that her weight was directly related to whether
she was smoking or not. At the time of the survey, she had a BMI of 22 and was
currently smoking.

3.7.Hysterectomy

In some of the ALSWH analyses of weight change, having had a hysterectomy has
been identified as a potential risk factor for weight gain. Changes in weight for Mid-
aged women who have had and not have had a hysterectomy are illustrated in Figure
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3-16. The vertical axis denotes BMI, with vertical lines denoting the means and 95%
confidence intervals at each survey. The solid line represents those women who have
not had a hysterectomy; the dotted line represents women who had a hysterectomy
before the beginning of the study in 1996; the other dashed line represents those
women who had a hysterectomy some time between Surveys 1 and 4.

Figure 3-16 shows clearly that increase in BMI is about the same for all three groups
of women. It also shows that those women who had a hysterectomy before the start
of the study had higher BMI at the beginning of the study than those who have not
had a hysterectomy. The implication of these results is that higher BMI is a risk
factor for having a hysterectomy, rather than that having had a hysterectomy leads to
increased weight gain.

22
28
: »
%
5
Survey 1 Survey 2 Survey 3 Survey 4
Hysterectomy Status — Never had Hystereclomy

***** Hysterectomy between Survey 1 and Survey 4
— — Hysterectomy before Survey 1

Figure 3-16: Average BMI with 95% confidence intervals at Surveys 1, 2, 3 and 4 by hysterectomy
status for the Mid-aged cohort from 1996 to 2004.

3.8.Area of residence

The next three graphs show the average BMI at each survey for women living in
urban areas, large rural centres, small rural centres and other rural areas (including
remote areas). The definition of these areas is given in Appendix 3, Section A3.1.
The data shown are mean BMI with 95% confidence intervals, and lines joining the
means to denote changes across surveys.

Figure 3-17 and Figure 3-18 for the Younger and Mid-aged cohorts respectively show
that initial BMI increased with rurality. The initial BMI for rural and remote women
in the Mid-aged cohort was significantly higher than those in other areas (urban: 25.4,
large rural: 25.6, small rural: 25.8, other rural: 26.1). Additionally in the Younger
cohort weight gain over the four surveys was also higher among women in rural and
remote areas (+2.9BMI units) than among urban women (+2.4BMI units). Figure
3-19 for the Older women shows very little difference in BMI for different areas of
residence.
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Figure 3-17: Average BMI with 95% confidence intervals by area of residence for the Younger
cohort, at Surveys 1, 2, 3 and 4, from 1996 to 2006.
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Figure 3-18: Average BMI with 95% confidence intervals by area of residence for the Mid-aged
cohort, at Surveys 1, 2, 3 and 4, from 1996 to 2004.
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Figure 3-19: Average BMI with 95% confidence intervals by area of residence for the Older cohort,
at Surveys 1, 2, 3 and 4, from 1996 to 2005.

3.9.Educational level

For this report level of educational attainment is used as a marker of socio-economic
status. Figure 3-20 to Figure 3-22 show weight changes over time for groups of
women defined by levels of education. The vertical axis shows weight in kilograms
and the horizontal axis shows time. Women in the Younger cohort were grouped by
their level of educational attainment by Survey 4 because at earlier surveys, especially
Survey 1 a large proportion was still studying full-time or part-time. Mid-aged and
Older women were grouped by the level of education they reported at Survey 1, as
very few have increased their level of educational attainment since then.

For the Younger cohort at Survey 1 women with no formal qualifications (shown by
the open circles) had the highest weight (and also the highest BMI, not shown here),
and those with university qualification (open squares), had the lowest weight (and
BMI). They were no differences among the other three educational groups (school
certificate only, higher school certificate only, trade/apprenticeship/certificate/
diploma) who had mean weights between those of the two extreme groups. Over the
10 years between Surveys 1 and 4 mean weight increased by similar amounts for all
five groups (i.e. the lines in the figure are approximately parallel) (see Figure 3-20).

The pattern for the Mid-aged women is essentially the same as for the Younger
women, except those with university education have gained weight more slowly over
the study period so far (see Figure 3-21).

Among the Older women, the predominant pattern is loss of weight over time,
especially between Surveys 3 and 4. At Survey 1 differences in weight between the
educational groups were similar to those in the Mid-aged women with a clear gradient
from those with no formal qualifications (who were heaviest) to those with university
level education (least weight). Over time all five groups experienced similar declines
in weight (see Figure 3-22).
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Figure 3-20: Average weight at Surveys 1, 2, 3 and 4 by education status at Survey 4 for the Younger
cohort.
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Figure 3-21: Average weight at Surveys 1, 2, 3 and 4 by education status at Survey 1 for the Mid-
aged cohort.
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Figure 3-22: Average weight at Surveys 1, 2, 3 and 4 by education status at Survey 1 for the Older
cohort.

3.10. Discussion

The results in this Section illustrate two important features. Firstly weight and weight
gain reflect energy imbalance both in the long-term and over the 3 year periods
between surveys. The estimate of 10 kcals (40 kJ) per day as the average excess of
energy intake over expenditure provides a basis for considering, at a population level,
how the “obesity epidemic” may best be controlled. Increased energy expenditure
would involve more time devoted to physical activity to an extent that might prove
difficult for many women (Costanza et al, 2007). Reduced energy intake may be
more feasible. However for sustained weight loss or weight maintenance a
combination of lower energy intake and increased physical activity may be optimal.
The importance of time spent sitting as a contributor to energy imbalance is
particularly apparent from the ALSWH results shown here.

Secondly of the other factors examined here in relation to weight gain, the most
important one is pregnancy in the Younger women. This may warrant specific public
health strategies to assist young mothers to regain pre-pregnancy weight.
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4. Weight change, health and well-being

4.1.Key findings

e Mental health improved over time for the Younger and Mid-aged
cohorts and tended to be poorer in those women who were underweight
at Survey 1.

e Mental health for the Older cohort was poorest for women who were
underweight at Survey 1.

e Best mental health was reported by women in all three cohorts who
had a stable weight throughout the study period.

e Weight loss between two surveys resulted in deteriorating mental
health for the Mid-aged and Older cohort.

e Women in all three cohorts experienced deteriorating physical health,
however, those who were underweight and women with healthy weight
started off with better physical health than overweight and obese
women.

e  Weight loss between two surveys resulted in improving physical health
for the Mid-aged cohort.

e Weight gain between two surveys resulted in deteriorating physical
health for the Younger cohort.

4.2.Introduction

The ALSWH uses a well-known instrument SF-36 to provide general measures of
health and well-being. Thirty-five of these questions are used to construct an 8-scale
profile of functional health and well-being scores as well as psychometrically-based
physical and mental health summary measures. The 36th item measures health
transition (Ware JE, 2000). Higher scores represent better physical or mental health,
lower scores represent poorer physical or mental health.

For this report two composite scores, Physical Health Component Score (PCS) and
Mental Health Component Score (MCS) were used, each calculated from the 8-scale
profiles measuring respectively physical and mental health (see Appendix 3, Section
A3.3). The scores are standardised separately for each cohort (Mishra G, Schofield
MJ, 1998). This means that the results are not comparable across cohorts so they are
shown in different figures which depict trends over time and across groups defined by
BML.

The data are summarised as means and 95% confidence intervals. The scores are
sensitive to small differences between groups. This characteristic, together with the
large sample sizes, means that differences may be statistically significant (which can
be assessed visually if the confidence intervals do not overlap) even if they are too
small to be of clinical or public health importance. Typically differences of 3-4 units
would be regarded as clinically important.
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This sensitivity of PCS and MCS to small differences in physical and mental health
makes them suitable for assessing possibly subtle effects of aspects of women’s lives
that may impact in often non-specific aspects of health. In this report trends in PCS
and MCS are reported for women who experience stability or changes in their weight
over time, for example those who lost or gained weight during the first ten years of
the study compared with those whose weight remain stable.

It is important to emphasise that these data were only for women for whom data about
MCS, PCS and BMI were available in all four surveys, so changes in scores over time
were not due to less healthy women dropping out of the study.

4.3.Physical and mental health by BMI categories for
the Younger, Mid-aged and Older cohorts

For the Younger and Mid-aged women, there is a clear pattern at each survey:
underweight women have poorest mental health, followed by the obese women,
whereas overweight women and women with healthy weight have the best mental
health (Figure A1l and Figure A2). The pattern for the Older cohort at each survey is
different; underweight women have poorest mental health followed by women with
healthy weight while overweight and obese women scored highest on the mental
health scale (Figure A3).

In all three cohorts physical health was better for underweight women and women
with healthy weight than for overweight and obese women, with obese women having
poorest physical health at each survey. The differences in physical health between
women who were of healthy weight, those who were overweight and those who were
obese were statistically significant at all surveys except for Survey 1 and were large
enough to be clinically important (Figure A4, Figure AS and Figure A6).

4.4.Changes in physical and mental health over time
for women grouped according to their BMI
at Survey 1.

Figure 4-1 to Figure 4-6 show changes in mean MCS and PCS over the study period
for women grouped according to their BMI at Survey 1. In the Younger cohort
(Figure 4-1) mental health improved overall, after a slight drop at Survey 2 and the
pattern was similar for all BMI categories. Mental health also improved in the Mid-
aged cohort, with lower scores for women who were underweight at Survey 1 (Figure
4-2). Among the Older cohort mental health showed evide