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Abstract
Background: Women aged 25–45 years represent a high risk group for weight gain and those with children are
at increased risk because of weight gain associated with pregnancy and subsequent lifestyle change. Average self-
reported weight gain is approximately 0.60 kg per year, and weight gain is associated with increased risk of chronic
disease. There are barriers to reaching, engaging and delivering lifestyle interventions to prevent weight gain in
this population.

Methods: This study investigated the baseline weight related behaviors and feasibility of recruiting and delivering
a low intensity self-management lifestyle intervention to community based women with children in order to
prevent weight gain, compared to standard education. The recruitment and delivery of the cluster-randomized
controlled intervention was in conjunction with 12 primary (elementary) schools. Baseline data collection
included demographic, anthropometric, behavioral and biological measures.

Results: Two hundred and fifty community based women were randomized as clusters to intervention (n = 127)
or control (n = 123). Mean age was 40.4 years (SD 4.7) and mean BMI 27.8 kg/m2 (SD 5.6). All components of this
intervention were successfully delivered and retention rates were excellent, 97% at 4 months.

Nearly all women (90%) reported being dissatisfied with their weight and 72% attempted to self-manage their
weight. Women were more confident of changing their diet (mean score 3.2) than physical activity (mean score
2.7). This population perceived they were engaging in prevention behaviors, with 71% reporting actively trying to
prevent weight gain, yet they consumed a mean of 68 g fat/day (SD30 g) and 27 g saturated fat/day (SD12 g)
representing 32% and 13% of energy respectively. The women had a high rate of dyslipidemia (33%) and engaged
in an average of 9187 steps/day (SD 3671).

Conclusion: Delivery of this low intensity intervention to a broad cross-section of community based women
with children is feasible. Women with children are engaging in lifestyle behaviours which do not confer adequate
health benefits. They appear to be motivated to attend prevention programs by their interest in weight
management. Interventions are required to strengthen and sustain current attempts at achieving healthy lifestyle
behaviours in women to prevent weight gain.
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Background
Women in the age group 25–45 years represent a high risk
group for weight gain in Australian adults. Average self
reported weight gain is approximately 0.60 kg per year in
this age group.[1] Weight gain in women is associated
with significant ill health. An increase in body mass index
(BMI), even within the healthy weight range, is associated
with an increased risk of diabetes and cardiovascular dis-
ease (CVD).[2]

Women with young children are at particular risk because
of weight gain associated with pregnancy [3] and low lev-
els of physical activity.[4] These women are a vital target
for the promotion of healthy lifestyles, as they make many
of the daily food and activity decisions for families, influ-
encing children, and partners eating and physical activity
patterns. [5] Prevention of weight gain targeting women
with children has potential to achieve significant health
benefits for both women and their families.

Interventions to prevent weight gain to date have been
inadequate and generally ineffective.[6,7] High intensity
interventions including frequent contact with facilitators
and personal ongoing support achieve weight loss but are
not considered feasible in large populations.[8] Lower
intensity interventions hold the most potential in their
ability to reach a broad population at lower cost, but have
had mixed success.[9,10] Lemmens et al recently reviewed
interventions for the prevention and treatment of obesity,
but not all of the studies were intentionally designed to
prevent weight gain. The authors included interventions
which reported the effect of interventions on weight or
body composition as secondary outcomes. Interventions
designed specifically to prevent weight gain will be dis-
tinctly different from those aiming for weight loss or sin-
gle component behavior change. Direct comparison
between interventions to change diet or physical activity
with those to specifically prevent weight gain fails to iden-
tify success factors, the necessary intensity, cost and
address gaps in evidence.

Criticisms of lifestyle interventions have included a reli-
ance on self reported data, a lack of control groups, the
short term nature and lack of a clear theoretical model of
behavior change. In addition, they frequently target spe-
cific disease states or recruit motivated volunteers. They
have also failed to address, or report on, known barriers to
participation in lifestyle related activities cited by women.
These include such factors as the number or age of chil-
dren, a lack of motivation, lack of time, child care difficul-
ties, social support, cost, travel and convenience.[11]
Reports on lifestyle related behaviours in women rarely
stratify for number or age of children and consequently
we know little about the health related behaviours specific
to women with children. Large scale, low-intensity, local,

community-based, interventions are required to reach
and engage women and demonstrate feasibility of deliv-
ery and effectiveness in the prevention of weight gain.

The Healthy Lifestyle Program (HeLP) incorporated suc-
cessful strategies from relevant research into a low inten-
sity lifestyle intervention. We included, social support,
goal setting, self-monitoring, relapse prevention training.
[12,13] We measured self-efficacy for specific health
related behaviors and stage-of-change. Previous research
has reported programs that are personalized with some
face to face contact, and include on-going support, pro-
vide improved outcomes.[14] There is also evidence of
short term success in interventions aimed at people con-
nected at the local community through church
groups.[15] We therefore developed a multi-factorial
intervention that builds on existing social support net-
works and includes personal delivery and on-going sup-
port.

The present study reports on the recruitment of a broad
cross-section of women with children into a low intensity
lifestyle intervention. We describe the intervention, the
delivery of phase 1, (the face to face component) of the
one year intervention, and report on the health related
behaviours in this community based population of
women.

Methods
HeLP is a cluster-randomized, controlled, lifestyle inter-
vention. The target population is community-dwelling,
generally healthy women who are mothers of at least one
child (aged 5–13 years) attending a primary school. The
setting for the recruitment and delivery of the intervention
was primary schools in one local government area (total
population 130,000), of moderate socio-economic disad-
vantage based on the Socio-Economic Index for Areas
(SEIFA), created from population census data.[16] Body
mass index (BMI) was not used as an exclusion or inclu-
sion criteria in order to be inclusive of the all members of
the community.

Participants were excluded if taking prescribed weight
control medications, breastfeeding of infants under 6
months, were pregnant, became pregnant during the
study, wished to gain weight or suffered with a serious
physical or psychological illness that would prevent tak-
ing part in the study. We obtained approval from the
Southern Health Human Research Ethics Committee (ref
05187C) and informed consent was obtained in writing
from all participants.

Recruitment and randomization strategy
We identified all primary schools within this geographical
area (n = 22) and invited schools to participate progres-
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sively until the desired number agreed (n = 12). One
school refused to participate, reporting they participate in
many research projects; one did not have enough space to
accommodate the program. The schools were then paired
with a school of equal size, and each pair of schools was
randomly allocated to intervention (n = 6) or control (n =
6) using computer generated numbers. Schools were
paired by size to give a relatively equal denominator for
recruitment in both groups. The study sampling and inter-
vention was designed to target clusters of mothers associ-
ated with particular schools, to reduce possible
contamination between participants.

We invited all mothers within the primary schools to par-
ticipate by letter, then register interest by return mail,
phone or fax. The women were given information packs
containing an explanation of the study, questionnaires,
plus a sealed research pedometer, with instructions on
how to wear the pedometer. Recruitment and delivery
occurred progressively from May 2006 until August 2006

(see figure 1). The group facilitator randomized schools
and delivered the program and so was aware of the alloca-
tion of participants. Data scoring and entry was com-
pleted by research members blinded to group allocation.

Delivery
Control group
The control group attended a single thirty minute, group,
non-interactive, health education lecture at the local
school their children attended. Content was based on the
Australian Dietary Guidelines and the Australian Physical
Activity Guidelines and they received readily available
pamphlets based on these Guidelines.[17,18] Participants
were weighed, measured and completed all baseline ques-
tionnaires at this session. Participants were not given
results of baseline measurements until after recruitment
so as not to influence participation. They received a ped-
ometer to use as they wished over the year, but no daily
step goal. They were given a request to have a fasting
blood sample taken. They received no further support, but

Flow chart of subject enrolment, random assignment and completion of the intervention (4 group behavioral sessions)Figure 1
Flow chart of subject enrolment, random assignment and completion of the intervention (4 group behavioral 
sessions). a n = 28 responded initially but were unable to attend at the allocated times.

12 primary schools randomized 

Allocated to intervention n=6 schools 
1220 women invited 

152 responded

Allocated to control n=6 schools 
1310 women invited

138 responded

Recruited n=123 
Completed measures n=127,

surveys n=119, blood test n=89

Recruited n=127
Completed measures n=123,

surveys n=119, blood test n=88

4 interactive group sessions
monthly follow up

1 non-interactive group session

n=129a assessed for eligibility 
ineligible n= 6

(breastfeeding n=3
pregnant n=1

weight loss medications n=2) 

n=!33a assessed for eligibility 
ineligible n= 6

(breastfeeding n=1
pregnant n=1

weight loss medications n=2

wanted to gain weight n=2)
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completed a brief mailed questionnaire at 4 months and
return for final data collection at 12 months.

Intervention Group
The intervention content was based on the social cogni-
tive theory, specifically goal setting, self monitoring,
social support, observational learning, problem solving
and relapse prevention training, offering multiple avenues
to behavior change.[19]

Phase one of the intervention consisted of three interac-
tive group behavior change sessions delivered in the first
month by an experienced dietician and a fourth session at
four months. Participants were weighed, measured and
completed all baseline questionnaires at the first session.
Participants were not given results of baseline measure-
ments until after recruitment so as not to influence partic-
ipation.

Content included evidence based messages with clear
goals on diet, (e.g. eat 2 serves fruit and 5 serves vegetables
each day), physical activity (e.g. aim for 8–10,000 steps
per day) and behavior change (e.g. monitor yourself regu-
larly) and written handouts were provided. During group
sessions outcome expectancies were discussed in order to
clarify the intervention aim, that is, to prevent weight
gain, not promote weight loss. Emphasis was placed on
self monitoring through the use of one or more of the fol-
lowing, regular self-weighing, use of a pedometer, or a
diary. We discussed and demonstrated goal setting, as well
as problem solving and relapse-prevention skills, which
were practiced and personalized; for example, working in
groups, participants discussed their own goals, identified
problems and were provided with individual feedback.
Participants then prepared a personal action plan to trial
new behaviors and correct behaviors through feedback
the following week. Women were encouraged into volun-
tary school based walking groups or to walk with friends
for social support. Participants were weighed and meas-
ured and completed baseline questionnaires at the first
group session.

The visit at 4 months reinforced lifestyle and behaviour
messages and repeated anthropometric data collection
and questionnaires in the intervention group.

All sessions were held in groups, ranging in number from
10–30 participants, at the local primary school. Sessions
were informal, brief (1 hour) and accommodated young
children. Session times were flexible and could be
adjusted to meet the needs of each group. For example,
one group of working mothers preferred weekend ses-
sions, in another, sessions were held immediately after
school hours to assist part time working mothers. Other-
wise sessions were held immediately after dropping chil-

dren at school or immediately before collecting children
at the end of the day.

Phase 2 of the intervention is ongoing support for 1 year,
after which participants will return for final data collec-
tion. This support will be provided by mobile phone text
messages; there will be no further personal contact. In this
report we describe results from phase 1(face to face com-
ponent) of the intervention.

Measurements
Anthropometric measures
Weight was measured on an electronic scale to the nearest
0.1 kg (Tanita model BWB-800 digital scale, Wedderburn
Scales, Melbourne, Australia) calibrated prior to weighing
periods. Weight was measured in light clothing without
shoes with an empty bladder, at the same time of the day,
not fasting. Height was measured using a portable stadi-
ometer (Mentone Education Centre, Melbourne, Aus-
tralia). Waist measurement was taken directly on the skin
in a relaxed standing position at the end of expiration
with arms hanging freely with an inelastic plastic fiber
tape measure. The measurement was taken perpendicular
to the umbilicus and horizontal to the floor to ensure
repeatability of measures. The technique utilized the
umbilicus as an anchor. This method provides an accept-
able measure of waist circumference, but may overesti-
mate circumference when compared to other
measures.[20,21] As repeatability was important and pri-
vacy and time was limited it proved to be a convenient
method. All tape measurements were performed by a sin-
gle trained researcher.

Biological measures
A commercial pathology provider (Melbourne Pathology)
collected and analyzed fasting cholesterol, high density
lipoprotein, low density lipoprotein, triglyceride and glu-
cose. If participants did not have the request completed
within two weeks they were contacted and reminded, with
the aim of having blood collected within one month of
baseline. For lipids, blood was collected in SST (plain) 8
mL tube, allowed to clot for 30 mins at room temperature
and centrifuged for 10 mins at 1000 × g. Blood for glucose
was collected in Fluoride Oxalate 10 mg/8 mg, 4 mL tube
and centrifuged for 10 mins at 1000 × g. Serum lipids and
plasma glucose were analyzed using Hitachi Modular
Analyzer (Roche Diagnostics, USA).

Diet and physical activity measurements
We measured dietary intake using the Cancer Council of
Australia, Food Frequency Questionnaire analyzed using
NUTTAB95 software (Food Standards Australia and New
Zealand). The International Physical Activity Question-
naire short version (IPAQ) measured usual weekly physi-
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cal activity. Both have been validated in adult
populations.[22,23]

Physical activity measured by IPAQ was expressed as a cat-
egorical variable by calculating the MET-minutes per week
(MET-mins = MET level × minutes per day × days per
week) where 1 MET is equivalent to resting energy
expenditure. Low activity is described as achieving less
than 600 MET-mins per week) moderate at least 600 MET-
mins per week and high activity, at least 3000 MET-mins
per week).[24]

As an objective measure of physical activity, we instructed
participants to wear a research pedometer (Yamax Digi-
walker, model SW700, Yamax Corporation, Tokyo, Japan)
for a min 3 days and max 7 days prior to the baseline
measurements and information sessions. The Yamax,
digiwalker has been shown to be reliable and a minimum
of three days of measurement has been found to be suffi-
cient to estimate free living adult pedometer determined
physical activity.[25,26] We sealed the pedometers to pre-
vent feedback on step counts motivating participants to be
more active as has been reported elsewhere.[27] Partici-
pants kept a daily diary of hours the pedometer was worn,
and were asked to record each time it was removed or for-
gotten. Faulty pedometers were discarded. A full day was
deemed to be wearing the pedometer for at least 8 hours,
and a half day, wearing it for less than 8 hours but at least
3 hours. Daily steps were calculated by dividing the total
steps with the number of days and half days worn.

Psychosocial measurements
The Eating and Exercise Confidence Scale developed by
Sallis was adapted to measure self efficacy[28]. The
reported reliability for the domains of physical activity
and eating are 0.68 and 0.43–0.68 respectively and inter-
nal consistency was 0.83–0.85 and 0.85–0.93 respec-
tively. This scale has been closely aligned with six sub-
factors for the eating scale and 2 for the physical activity
scale. These are resisting relapse, reducing energy, eating
low fat foods, increasing consumption of fruit and vegeta-
bles. For the physical activity scale the sub-factors are
resisting relapse and finding time to exercise. Wording
was modified to match Australian foods.[28] Questions
related to low salt foods were removed as they were
deemed irrelevant to this intervention. An additional
question was included "How confident are you that you
can control your weight if you wished?" to measure self
efficacy for weight control. Self efficacy total and individ-
ual factor means were determined from a Likert scale from
1–5.

A previously developed Stage-of-Change Scale was used to
assess separate stages for physical activity, diet and pre-
venting weight gain.[29,30] Stage-of-change was scored

using the algorithms developed for use with the measure-
ment tools. The Self Management Strategy Questionnaire
[31] was previously developed and used in young adults
mostly female, validated in adolescents and includes
items related to cognitive and behavioral strategies related
to physical activity. The wording was adapted for this pop-
ulation e.g. 'posting cues for physical activity' was
changed to 'make backup plans to be sure I stay active'.
Questions were added on diet related strategies and
scored on a Likert scale (1 = never to 5 = always).

Statistics
The estimated sample size required was calculated based
on a 600 g difference in weight between intervention and
control participants at 12 months, the average weight gain
in young Australian women (600 g SD1100 g). To account
for the cluster design of the study, a commonsense esti-
mate of an intra-cluster correlation (ICC) of 0.02 and esti-
mate of 30 women per cluster was applied to estimate the
sample size. The aim therefore was to recruit 110 partici-
pants for each group (at 90% power with the level of sig-
nificance p = 0.05) as 5–6 clusters. Data was first plotted
and sample means, standard deviations, percentages and
proportions calculated for relevant demographic and
health characteristics of the intervention and control
groups separately. Students t-tests were then used to com-
pare means between groups on all individual demo-
graphic and health variables. Questionnaires were scored
and mean baseline results are presented for the combined
intervention and control groups. We used Stata 9, statisti-
cal software program (StataCorp, Texas, USA) for all anal-
yses.

Results
Recruiting, Delivery and Participation
Three hundred women responded to the invitation sent to
2530 women. We recruited two hundred and fifty (250)
women, who were randomized to intervention (n = 123)
and control (n = 127) (see figure 1). In comparison with
available population data the recruited sample was repre-
sentative of the population of Australian women of simi-
lar age with children, although fewer full time and more
part time workers were recruited (see table 1). We
recruited a representative proportion of single mothers
(10.7%) and women born overseas (25%). The interven-
tion and control groups were similar in terms of demo-
graphic and health characteristics indicating successful
randomization (see table 2).

Participants were required to attend in person for at least
two of the three intervention group sessions. If a single
session was missed the information was personally deliv-
ered at an alternate time. Therefore all information
intended to be delivered was delivered to all participants.
Attendance figures for the intervention group sessions
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were 98% for session 1, 80% for session 2 and 70% for
session 3. The most common barriers to attendance were
illness in the participant or their children or a change in
work arrangements. One facilitator was able to success-
fully deliver all components of the intervention.

Eighty five percent (85%) of women in the intervention
group found the group sessions to be very helpful or help-
ful compared to 63% of the education only control group.
Strategies found to be valuable by intervention subjects
were 'delivery by a health professional', 'the sessions were
held at the school', 'the pedometer', 'phone mail and text
reminders', 'having someone weigh me' and 'handouts on
physical activity and diet' in that order, and the least help-
ful was 'getting a walking group started at school'. Reten-
tion rates were high with 97% remaining in the trial at 4
months.

Health related characteristics and behaviors
Thirty four percent (34%) of participants were within nor-
mal BMI (≤ 24.9 kg/m2), 38% were overweight (BMI 25–
29.9 kg/m2) and 28% obese (BMI ≥ 30 kg/m2). Prevalence

of any type of dyslipidemia was 33% in this population of
women (see table 2).

We estimated average energy intake was 6782 kJ per day
and average fat intake 68.1 g per day which is equivalent
to 32% of total energy. Thirteen percent (13%) of energy
was derived from saturated fat (see table 2).

We obtained 191 complete sets of pedometer data after
removing those where, a diary was not completed, the
pedometer was worn for less than three days, or was
faulty. The average pedometer steps per day were 9135
(SD 3607) in the intervention group (n = 100) and 9240
(SD 3735) steps in the control group (n = 91), and overall
67% of women reported less than 10,000 steps per day.
The pedometer measures only steps and is helpful in
measuring incidental activity which is difficult to capture
in questionnaires. In addition the IPAQ questionnaire
asks women to report participation in various intensity
activities. In this group of women 45% were categorized
as low activity (less than 600 MET-mins/week, 41% mod-
erate activity (at least 600 MET-mins/wk) and 14% high
activity (at least 3000 MET-mins/wk). Thirty one percent

Table 1: Participant demographic characteristics

Control *
n = 123

Intervention
n = 127

Australian Populationa Local Populationb

Mean Age 40.5 years (SD 4.5)
(range 30–55)

40.3 years (SD 4.5)
(range 30–55)

n/a n/a

Lone mothers % % % %
(with child < 15 years) 10.5 10.8 10.6 8.5
Employment % % % %
(women with a child <13 years)
Not working 43 41 41 36
Part time 51 53 39 40
Full time 6 6 20 19
Highest education % % %
(Women aged 25–54)
Min Year 10 29 22 38 -
Year 12 22 21 45 -
Trade or certificate 21 27 n/a -
University and higher 28 29 17 -
Born overseas % % % %
(Women with a child under 13 yrs) 25 26 18 31
Household Income AUDc % % % %
<20 14.2 5 11 10.4
$20–40,000 8.4 12.6 23 21
$40–60,000 15.1 21.8 18.6 19
$60–80,000 21.8 16.8 10.5 11
$80,000 + 27.7 26.0 22.8 24
Did not want to answer 12.5 16.7 n/a n/a

a Australian Population Census, 2001, females aged 25–54 years, Australian Bureau of Statistics, http://www.abs.gov.au.
b Local Population is the defined as the local government area from where participants were recruited see Australian Population Census, 2001, 
Australian Bureau of Statistics.
c AUD, Australian Dollars
n/a = not available
* No significant difference between intervention and control
Page 6 of 11
(page number not for citation purposes)

http://www.abs.gov.au


BMC Public Health 2009, 9:2 http://www.biomedcentral.com/1471-2458/9/2
(31%) reported participation in some type of vigorous
activity in the past week. The stage-of-change question-
naire reported similar results, where 40% of women
reported they are not active enough and are thinking of
becoming active (stage 2, contemplation stage) and
another 21% had made some changes (stage 3, action
stage).

In order to investigate the modeling of healthy behaviors
by mothers for their children, participants were asked

what activities were performed with children in the past
week. Seventy four percent (74%) reported they had
walked with their children in the past 7 days, 40% had
gone to the park with their children and 20% had ridden
a bike with their children. Ten percent (10%) had done no
physical activity with their children in the past 7 days.

Weight management practices were investigated. Ninety
percent (90%) of participants would prefer to weigh less,
yet only 27% of women had spoken to their General Prac-

Table 2: Participant health characteristics

Control (n = 123) *
mean (SD)

Intervention(n = 127)
mean (SD)

Weight 74.6 kg (16.1) 73.3 kg (13.9) **
Waist circumference 96.8 cm (14.6) 94.5 cm (12.8)
BMI 28.1 kg/m2 (5.8) 27.4 kg/m2 (5.1) **
<25 kg/m2 30% 39%
25–29.9 kg/m2 43% 34%
>30 kg/m2 27% 27%
Blood Lipidsa n = 88 n = 89
Total cholesterol mmol/L 5.04 (0.10) 4.80 (0.09)b

LDL cholesterol mmol/L 2.81 (0.08) 2.63 (0.08)
HDL cholesterol mmol/L 1.70 (0.04) 1.70 (0.04)
Triglyceride mmol/L 1.13 (0.66) 1.03 (0.72)
Physical activityc (n = 114) % (n = 112) %
Low 46 44
Moderate 39 43
High 15 13
Dietd (n = 107) (n = 111)
Energy kJ/day 6791(2383) 6774 (2465)
Fat g/day 68.1 (29.3) 67.5 (28.2)
Saturated fat g/day 27.7 (12.8) 26.6 (11.9)

a n = 177 completed blood test
b between group difference in total cholesterol p = 0.09
c n = 226 accurately completed the physical activity questionnaire (IPAQ).
d n = 218 accurately completed the Cancer Council Food Frequency Questionnaire.
* No significant difference between groups (p > 0.05) ** p = 0.4

Table 3: Baseline weight related behaviors in all participants distributed by BMI category.

Weight related behavior BMI <25 BMI 25–29.9 BMI >30

I have attempted to limit how much I ate in order to lose weight during the last years n = 80
%

n = 93
%

n = 65
%

Never 45 20 17
1–4 times 25 46 37
5–10 times 10 7 17
More than 10 times 14 20 21
I am always on a diet 6 7 8
During the past month how dissatisfied have you felt about your weight
Not dissatisfied 22.5 0 3.0
A little dissatisfied 41 22.5 4.6
Somewhat dissatisfied 16.25 26.8 12.3
Quite dissatisfied 12.5 28 20.0
Very dissatisfied 7.5 22.5 60
Total energy (kJ) 6259 6730 7313
Average daily pedometer steps 9833 8906 8929
Total fat (g) 65 69 74
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titioner (GP) about weight in the past year. Even less
women discussed physical activity (18%). Many women
were attempting some form of dietary self restriction, as
72% reported they had attempted to limit intake in order
to lose weight over the past year. Table 3 reports weight
related behaviors according to BMI category.

The stage-of-change questionnaire reported over half of
the participants were classified as stage 3, actively trying to
stop from gaining weight (58%). Eighteen percent (18%)
were seriously considering stopping weight gain (stage 2,
contemplation) and 10% were not thinking about weight
(stage 1). Only 13% reported they had successfully main-
tained their desired weight over the past six months (stage
5, maintenance). This was in contrast to the 24% who
claim to have maintained activity (stage 5) and the 28%
who claim to have maintained a low fat diet (stage 5),
with another 13% reporting they had made recent
changes to a low fat diet (stage 4).

Self efficacy was measured on a Likert scale range from 1
'not confident' to 5 'very confident'. Participants were
more confident they could change their diet (mean score
3.2) than engage in physical activity (mean score 2.7) and
were more confident they could stick to an eating plan
(mean score 3.0) than stick to an activity plan (mean score
2.7). The reported use of self-management for physical
activity strategies (mean 2.52) was similar to diet strategy
use (mean 2.59).

Discussion
This community based lifestyle intervention is feasible
based on the reported population reach, attendance,
retention and resources required to deliver the program.
Population reach is demonstrated by successfully recruit-
ing a representative sample of the target population, that
is, women with young children. We delivered all compo-
nents of the program and achieved high attendance and
retention rates. One trained facilitator was able to deliver
all intervention components.

The primary school as a setting for recruitment and deliv-
ery was successful, addressing a number of barriers to par-
ticipation by women in health programs. the school is an
existing trusted community resource with strong social
connections often formed between parents. This social
support has been found to have positive influence on
physical activity participation. The school is accessible to
most women, often within walking distance, and is famil-
iar. Using the school we successfully attracted working-
mothers, single-mothers and women from culturally
diverse backgrounds, all income levels and education lev-
els. School principals strongly supported the intervention
and actively assisted the recruitment. As recruitment rates
at each school varied, characteristics of the parent body

may affect participation and warrants further investiga-
tion.

Overall approximately 11% of invited participants
responded. In the context of population reach this is still
a significant proportion. Improving the health of 11% of
the population would equate to an important public
health campaign. This setting gave us access to all women
with children who were unselected in terms of health
risks.

As expected, we attracted those who were overweight and
obese, yet still attracted many leaner women. This is
encouraging for future interventions aiming to prevent
rather than treat obesity. Almost all of the participants
(90%), reported they would like to weigh less, confirming
women are generally dissatisfied with their body weight
and shape. More than a third of women wished to weigh
1–5 kg less, suggesting weight gain to date is small in
many women and potentially reversible. These women
are therefore ideal candidates for interventions to prevent
obesity, as risk to health increases with an adult weight
gain of 5 kg or from a BMI of 22 kg/m2[32].

The majority of women reported they were actively trying
to prevent weight gain over the past year, yet few were suc-
cessful. This lack of success is also demonstrated by an
ongoing increase in the prevalence of obesity in women in
Australia and in many other countries.[33] The data here
suggests many women are motivated to self-manage
weight, but make largely unsuccessful changes to behav-
ior. Interventions should be designed to enhance effec-
tiveness of self-management strategies currently used by
women and target those women who are within the
healthy weight range but have begun experiencing small
steady annual weight gain.

Attendance was voluntary and we may have attracted a
more motivated group than is found in the population in
general. As most women wished to weigh less, it is possi-
ble women participated in this lifestyle intervention with
the intention of controlling their weight rather than for
specific health improvements associated with diet and
physical activity change. This implies body weight is a
strong motivator for attendance at such programs. The
weight management practices described in our study is
comparable to that described in large population stud-
ies.[34] Therefore weight issues may motivate many
women to seek assistance for changing behaviors, and
overall this may be a stronger influence than for single
component behavior change, such as changing diet com-
position or physical activity levels alone.

Defining the minimum level of contact and support to
achieve desired outcomes in interventions is critical.
Page 8 of 11
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Intensive programs increase the burden on participants
and are costly, and low intensity mail based interventions
have shown poorer outcomes but have higher population
reach. In addition women who nominate a preference for
group contact do not always attend as planned, [35]
which has implications for delivery. In this study, attend-
ance progressively declined over the three group sessions.
We propose three face to face sessions are the limit for
mothers who need to re-arrange usual activities and work
commitments to attend. Non attendance may also occur
because of a lack of engagement, inability of the program
to meet individual expectations, or factors related to the
facilitator. Retention rates were high at 4 months and
women reported the sessions to be very helpful, suggest-
ing the program quality met expectations.

Intervention strategies such as 'delivery by a health profes-
sional' and 'sessions held at school' were highly valued.
Similar programs should be delivered by health profes-
sionals, a trusted source of health information, in local
settings. 'Getting a walking group started at school' was
considered least helpful. It was anticipated the school set-
ting would provide strong social support for participants,
and social support has been shown to be strongly corre-
lated with physical activity in women. [36] However the
unstructured format of the walking groups was not sus-
tainable. Future research could focus on how women suc-
cessfully acquire and maintain social support for physical
activity.

Children have been nominated as barriers to the adoption
of healthy lifestyles in women. Lack of time, lack of child-
care to assist exercise opportunities and preparing meals
that children prefer, have been reported elsewhere.[37]
We would expect the diet of women with children will dif-
fer from childless women, although there is no compara-
tive nutrient intake data available. Ball et al report women
who live with children are less likely to meet dietary rec-
ommendations for fat intake and 'extra' foods than
women living alone.[38] In our sample, the total dietary
fat and saturated fat intake were found to be similar to
population data, and higher than recommended by suc-
cessful weight loss and chronic disease prevention inter-
ventions. The Diabetes Prevention Program aimed for a
total fat intake less than 30% of energy, the Women's
Healthy Lifestyle Project, less than 25% and the Women's
Health Initiative, 20%.[8,39,40] A low fat intake is fre-
quently recommended for weight management. Self
reported dietary intake is often underestimated, so actual
intake in this group may be even higher than reported.
These results are in contrast to almost half of the partici-
pants claiming to have made changes toward a low fat
diet. Overall this is pointing to a discrepancy between per-
ceived dietary fat intake and actual fat intake and confirms
prior studies. The difference may reflect a lack of knowl-

edge on sources of fat in the diet or inaccuracies associated
with self-reported intake. This has important implications
for weight gain prevention strategies suggesting a role for
further education on the appropriate quantity and quality
of dietary fat intake in this population.

Participants were more confident in changing diet behav-
iors than physical activity. Women with children are likely
to perceive a change in diet is within their personal con-
trol and skill level. They may also perceive fewer barriers
to dietary change than for physical activity change, such
as, arranging child care, re-arranging schedules, cost,
weather and a lack of places to be active.

Reported average steps in healthy adults range from
7,000–13,000 per day [25] and our sample fell within that
range. Reduced activity associated with having children
has been reported previously [4] and step rates were
expected to be lower than that observed. Much of the
activity in this group appears to be low intensity presum-
ably associated with home duties and caring for children.
Women are likely to find it difficult to increase physical
activity levels when already fatigued through extensive
low intensity activity. Specific advice on participation in
all levels of activity, low, moderate, vigorous and sitting
time might improve overall activity in this group. The
pedometers were sealed to eliminate feedback potentially
motivating participants to be more active than usual. It is
possible that simply wearing the pedometer may increase
motivation to increase step counts in some women.

Limitations included recruitment of a slightly more edu-
cated sample than the general population. Education level
may affect rate of weight gain.[41] Also we attracted few
full time working mothers, as the intervention was held
primarily during the day. Women with children are likely
to find attending programs out of work hours difficult.
Workplace interventions may be more appropriate for this
group.

We have reached a group of women who are dissatisfied
with their current weight, are attempting to control their
weight, and are more confident of changing their diet than
physical activity. The lifestyle behaviors exhibited by this
population are not robust enough to prevent weight gain
and are possibly contributing to an increased risk of cardi-
ovascular disease. Dyslipidemia when combined with
other risk factors such as overweight, low activity, and
poor diet increases the risk of CVD occurring at an earlier
age. The findings highlight the need for increased risk
awareness and lifestyle change at earlier life stages to
improve long term health outcomes in women.

Overall the results support the need for small adjustments
in diet and physical activity behaviors in women which is
Page 9 of 11
(page number not for citation purposes)



BMC Public Health 2009, 9:2 http://www.biomedcentral.com/1471-2458/9/2
likely to have important consequences for body weight
and health. This study is novel as it delivers the interven-
tion in a school setting aimed at the mothers. The
strengths of this study are the randomized controlled
design, the large representative sample of community
based women and data collection using both self reported
and objective methods. If successful long term, the inter-
vention could be adapted for use in various community
settings involving women, and would be a valuable addi-
tion to interventions aimed at children in a school setting.

Conclusion
We have demonstrated that the recruitment of partici-
pants and the delivery of a low intensity lifestyle interven-
tion to prevent weight gain in women with children is
appropriate and feasible. Women with children are cur-
rently engaging in lifestyle behaviors which are not con-
ferring adequate health benefits and may be contributing
to an increased risk of cardiovascular disease. They appear
to be motivated to attend prevention programs by their
interest in weight management. Future research should
determine the sustainability and effectiveness of low
intensity behaviour change interventions focusing on pre-
venting weight gain in this target population.
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