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Health-related behaviours affecting diet, weight control and physical activity are important for long-term
cardiovascular health but behaviour change is difficult to initiate and even more difficult to maintain. We have
developed a health promotion program, in which social support has a key role, to encourage a prudent diet,
weight control and physical activity. Behaviour change is based on evaluating initial behaviour, weighing up
costs and benefits, assessing barriers to change and goal-setting. We first evaluated the program in couples
beginning to live together, a group chosen because of the risk of weight gain and decreased physical activity
after marriage, readiness to change behaviour at that time in the life course and the opportunity to use partner’s
support in achieving behaviour change. In an initial short-term study with 39 couples, intake of fat and take-
away foods decreased and consumption of fruit, vegetables and reduced fat foods increased. Physical activity
increased and there was a 6% fall in blood cholesterol. Further evaluation in 137 couples included assessment
after 12 months. A decrease in fat intake and increase in physical activity and fitness seen at the end of the
program persisted 1 year later. Lower cholesterol and a trend to lower weight gain and lower blood pressure
were also maintained after 12 months. We have modified the program aiming for weight loss, improved dietary
habits and increased physical activity in overweight treated hypertensives, supported by their partners.
Decreased intake of energy, total and saturated fat, and weight loss seen at the end of the 16 week program was
significantly greater in the intervention group than with usual care. Blood pressure fell in the program group at
the end of intervention and, in men, withdrawal of antihypertensive drugs was significantly associated with the
intervention. Weight loss and a decrease in waist circumference were maintained in the program group up to
16 months after entering the study. This program has the potential for wider application in other at-risk groups.
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Introduction

The benefits of physical activity, a prudent diet and weight
control on risk for lifestyle diseases are well recognized.
However, about half of the population of adult Australians,
particularly women, do not exercise at a level adequate to
achieve health benefits.!2 Sedentary habits among Austral-
ians have been estimated to be responsible for over 6000
deaths per year and a health care cost of $A377 million.?
Excessive intake of fat, particularly saturated fat* and inade-
quate consumption of fruit and vegetables are common in
young Australians, with less than a quarter of adolescents
reporting an adequate intake of fruit and only one-third
reporting an adequate intake of vegetables.> In 1989, 48% of
Australian men and 34% of women were overweight or
obese.® By 2000 the proportion had increased to 67% of men
and 52% of women.” Among Australians at least 45 years
old, only 25% of men and 35% of women were in an
acceptable weight range in 1995.8 These disturbing trends
make it a priority to target the adoption and maintenance of
healthy lifestyle choices.

In developing an intervention program to encourage
physical activity, a healthy diet and weight control, we
incorporated strategies reported to improve long-term main-
tenance of improved health-related behaviours.9-12 These
included behavioural-cognitive manipulations, contact ses-
sions with program facilitators, a duration of intervention
chosen to maximize compliance without encountering prob-
lems of attrition, and an emphasis on social support, partic-
ularly from partners. We initially applied the program in
couples early in the course of cohabitation, a group not
previously targeted in health promotion but at risk of weight
gain associated with increased food intake and a decrease in
exercise.!3-17 Targeting this group also has the potential to
influence health behaviours in the children of these couples
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in the long term, an important consideration given the
tracking of health behaviours from childhood.!8

We considered that willingness to adopt positive health-
related behaviours at this point of change in the life-course
may facilitate acceptance of a health promotion program,
especially one that built on the social support provided by a
partner.1920 Encouraging results with the intervention in
couples led us to modify the program for use in overweight
hypertensive patients on drug treatment with the aim of
increasing physical activity, improving dietary habits,
achieving weight loss, reducing alcohol intake and reducing
requirements for antihypertensive drugs.

Study 1

The intervention program in couples

The prototype program was delivered during a 4 month
period and focused on physical activity and nutrition. We
aimed to achieve the recommended level of at least 30 min
of moderate activity on most days?! and to promote the
consumption of a variety of foods low in fat and salt and high
in fibre, consistent with Australian national dietary guide-
lines.22 Specific aims were an intake of not more than 30%
energy as fat, not more than 10% as saturated fat, and fibre
consumption of 30 g per day to include increased intake of
fruit and vegetables.

We carried out a pilot study as a randomized controlled
trial involving 39 couples who had cohabited for not more
than 2 years. At the end of the 4 month intervention, relative
to controls, the program group showed increased self-efficacy
for diet and physical activity, an increased ranking of beliefs
about the benefits of a healthy lifestyle and a decreased
ranking of perceived barriers to changing behaviours related
to physical activity and diet.23 The program was also associ-
ated with a decrease in fat intake, an increase in fruit and
vegetable consumption and in time spent in physical activity
and greater physical fitness. Blood cholesterol fell by 6% in
the program group relative to controls. With these improve-
ments in cognitive variables, health-related behaviours and
cardiovascular risk, we extended the study to a larger group of
couples to document longer-term changes to 12 months after
beginning the program. The second couples study also com-
pared two methods of delivering the program, either by mail
or by a combination of mail and interactive group sessions, to
allow cost—benefit analysis as an economic basis for possible
wider application of the program.

Participants and methods

One hundred and thirty-seven couples entered the study and
were randomised to a usual care group (n = 43), or to a low
level (n=47) or high level (n=47) intervention lasting
16 weeks. The program consisted of six printed modules
slightly modified following the pilot program?3 in response
to information collected in focus groups. The program
targeted nutrition and physical activity, including incidental
activity, and provided information about the benefits of
stopping smoking and drinking alcohol within Australian
national guidelines as in the prototype.23.24

Couples in the high-level intervention group received the
modules every 2 weeks, half by mail and half at contact
sessions where the facilitators explained the aim of the
modules, demonstrated exercise techniques, answered ques-
tions and reviewed progress. In the low level group, follow-
ing a contact session at which the first module was delivered,
all other modules were mailed every second week. Modules
encouraged self-directed change in behaviour and focused
on barriers to change, costs and benefits of a healthy
lifestyle, goal setting, time management and stress manage-
ment. Table 1 shows an outline of the content of the module

Measurements

Measurements were recorded at baseline, at the end of the
16 week intervention and 1 year after commencing the pro-
gram. Perceived barriers to positive health behaviours and
beliefs about the benefits of health behaviours were recorded
using a 6 point scale.25 Health beliefs were elicited using
separate questionnaires for diet and physical activity
addressing beliefs about associations between each behav-
iour and blood pressure, cholesterol, risk of heart disease,
longevity, general health and control of weight gain. For
each item, a higher score indicated a stronger belief in the
benefits of the behaviour. An 18 item instrument was used to
assess self-efficacy for each behaviour.26

Dietary intake, using household measures, was assessed
at baseline, at the end of intervention and at 12 month
follow-up using 3 day diet records that included one
weekend day. Nutrient intake was calculated using the Xyris
Diet/1 Software (Xyris, Brisbane, Australia) with reference
to the Commonwealth of Australia Department of Health
NUTTAB 1995 database updated from Lewis and Holt.27

Physical activity was recorded using a 7 day recall that is
an interviewer-administered recall of both leisure-time and
occupational activity.28 A self-administered 14 day recall
was modified from the questionnaire used by the Australian
Department of the Environment, Sport and Territories.?°
Amount and type of alcohol intake was recorded using 7 day
retrospective diaries and converted to g/day of ethanol.
Smoking habits were elicited by questionnaire.

Blood pressure (BP) and heart rate were measured in
triplicate at 1 min intervals using an automated recorder
(Dinamap 1846 SX/P, Critikon, Tampa, Florida, USA) after
participants had been seated quietly for 5 min and the mean
was used in analysis. Height and weight were recorded and
fasting cholesterol measured. Physical fitness was assessed
using the Physical Work Capacity (PWC;5) at 75% of
maximum heart rate using bicycle ergometers.30

Random effects models (PROC MIXED, SAS Institute,
Cary, NC, USA) adjusted for age and sex were used for
analysis to allow for the correlated error structure of the
data in which couples rather than individuals were the unit
of randomization.3!

Results
Of the 137 couples entering the study, 111 completed testing
at the end of intervention and 81 attended for follow-up
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Table 1. Outline of the modules used in the program for couples

Module number Physical activity

Nutrition

General

Health benefits of exercise
How to start an exercise program

1. Workshop session

Health benefits of good nutrition
Principles of the Healthy Eating

Barriers to a healthy lifestyle
Costs & benefits of a healthy lifestyle

Pyramid Goal setting
Rewards
2. Workshop session How to judge exercise intensity Fat & fibre Goal setting

Exercise for health fitness & weight Low fat recipe modification

loss
Exercise & back care

3. Mail-out Injury prevention
Signs of overexertion
Correct exercise technique
4. Mail-out Exercise myths

Correct exercise technique

Healthy eating on a budget
Time management

Review of goal setting, costs &
benefits & rewards

Exercise myths

Time management

Specific nutrients
Food for vegetarians

Food for active people
Vitamin & mineral supplements

5. Workshop session Cultivating exercise partners

Relapse prevention

Exercise & blood pressure,
antioxidants, asthma, cholesterol

Exercise & pregnancy

Children’s exercise needs

6. Mail-out

Dining out & socializing
Current interest topics (e.g. red
wine, fish oils)

Pregnancy issues
Nutrient needs

Stress management
Smoking
Alcohol

Summary & review

Food safety
Breastfeeding
Nutrition for children
Weight control for life

Table 2. Baseline characteristics of participants according to treatment group

Variable Control Low level High level
Men Women Men Women Men Women

n=43 n=43 n=47 n=47 n=47 n=47
Age (years) 31.5(1.4) 29.2 (1.3) 29.8 (1.3) 27.7 (1.0)) 30.9 (1.2) 27.4 (1.0)
BMI (kg/m?2) 26.6 (0.6) 24.4 (0.7) 26.9 (0.6) 24.6 (0.8) 27.0 (0.5) 23.2 (0.6)
Overweight or obese* 25 (57%) 11 (29%) 29 (62%) 17 (36%) 30 (65%) 10 (22%)
Total cholesterol (mmol/L) 5.0(0.2) 4.7 (0.1) 5.0 (0.1) 5.0 (0.1) 4.9 (0.2) 4.9 (0.1)
SBP (mmHg) 115.6 (1.8) 104.9 (1.4) 116.4 (1.9) 103.7 (1.2) 115.1 (2.0) 103.5 (1.5)
DBP (mmHg) 60.2 (1.1) 57.8 (0.9) 59.6 (1.0) 57.1 (0.9) 59.9 (1.2) 57.6 (1.1)
Frequency of exercise (days/week) 2.3 (0.3) 2.1(0.3) 1.6 (0.2) 1.8 (0.3) 2.5(0.3) 1.7 (0.3)
Sufficient physical activityf 11 (25%) 12 (27%) 9 (19%) 8 (17%) 15 (32%) 11 (24%)
Smokers 10 (23%) 5(11%) 8 (17%) 6 (13%) 11 (24%) 4 (9%)
Total fat > 30% energy 25 (58%)) 26 (61%) 38 (81%) 36 (77%) 36 (78%) 31 (67%)
Saturated fat > 10% energy 38 (88%) 36 (84%) 45 (96%) 45 (96%) 42 (91%) 40 (87%)
Fibre > 25 g/day 15 (35%) 9 (21%) 13 (28%) 11 (23%) 16 (35%) 10 (22%)
Energy (MJ) 104 (9.6,11.2) 8.2(7.6,8.7) 10.2(9.6,109) 79(7.4,8.4) 10.8(10.3,11.3) 8.0(7.5,8.6)
Sodium (g/day) 3.5(3.2,3.8) 2.7(2.5,2.9) 3.7(34,4.0) 2.8(2.6,3.1) 3.8(3.6,4.1) 2.8(2.5,3.1)

There were no significant differences between groups.
*Qverweight: BMI > 25 kg/m?; Obese: BMI > 30 kg/m?.
TEquivalent to 150 min of moderate exercise weekly.

1 year later. Their baseline characteristics are shown in
Table 2.

Changes in cognitive variables
Figure 1 shows self-efficacy, scores for the importance
of perceived barriers to behaviours and scores for the

importance of health beliefs related to dietary and physical
activity behaviours. Self-efficacy for dietary behaviours
increased significantly in both the low and high level groups
at the end of intervention and at follow-up. Physical activity
self-efficacy increased in the high level group both at the end
of intervention and at follow-up but changes did not differ
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Figure 1. Self efficacy score, scores for perceived barriers to behaviours and scores for health beliefs for diet and physical activity at baseline, end
of intervention and at follow-up after one year in the study of young couples. (a) Dietary self-efficacy score; (b) physical activity self-efficacy score;
(c) dietary barriers score; (d) physical activity barriers score; (e) dietary beliefs score; (f) physical activity beliefs score. () Baseline; ((J) End of

intervention; ( ) One year follow-up.

significantly between groups. Overall score for the perceived
importance of barriers to changing behaviours related to diet
decreased significantly relative to controls in both program
groups at the end of intervention and in the high level
intervention group at follow-up after 12 months. For physi-
cal activity, the fall in the importance of perceived barriers
to change was significantly greater in the high level group at
the end of intervention, but a similar trend after 1 year did
not show significant between-group differences. An increase

in the score for beliefs about the benefits of a healthy diet
and physical activity showed a trend to greater change in the
high level group at the end of intervention and this difference
was significant after 1 year (Fig. 1).

Change in dietary and physical activity behaviours

Changes in nutrient intake were significantly greater than the
control group for both interventions. Decreased intake of total
and saturated fat in the intervention groups was significantly
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different to controls at the end of intervention and at follow-up
(Fig. 2). Fibre intake increased in the intervention groups at
the end of the program and was maintained in the low level
group at follow-up. Both energy intake and sodium intake fell
in all groups with no significant between-group differences at
the end of the program or at follow-up. There were no
between-group differences in alcohol consumption (Fig. 2).

As shown in Fig. 3a, time spent in exercising at moderate
intensity increased relative to baseline in all groups at the
end of the program and at follow-up and although changes
were greater in the intervention group, between-group differ-
ences were not significant. Fitness increased significantly in
the high level intervention group both at the end of interven-
tion and after 12 months relative to the control group.
Decreased fitness in the control group and the low level
group at follow-up appears inconsistent with their self-
reported increase in physical activity (Fig. 3b), suggesting
that self-reports are an overestimate of activity in these
participants.
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Figure 2. Change in nutrient intake at the end of intervention (a) and at
follow-up one year after entering the study (b) in a randomised control-
led trial in young couples. () Control group; (CJ) Low level interven-
tion; (2) High level intervention.

Change in cardiovascular risk factors

In the control group the proportion of overweight or obese
individuals (BMI > 25 kg/m?) increased by 5% at the end of
intervention and by 11% after 1 year, relative to baseline. In
the low level group there was an increase of 2% in the
proportion of overweight or obese participants at the end of
intervention and 9% at follow-up. However, in the high level
group at the end of intervention there was no change in the
proportion of overweight or obese participants. After 1 year
the proportion of overweight or obese individuals had
increased by 4%, that is, less than half the increase seen in
the low level or control groups.

There were no significant between-group differences in
change in BMI. However, at the end of the program BMI had
decreased in both intervention groups while it had increased
in the control group. At follow-up BMI increased in all
groups but there was a trend to a smaller increase in the high
level intervention group (Fig. 4). Blood pressure fell in the
high level group at the end of intervention and at follow-up
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Figure 3. Change in time spent in moderate activity (a) and change in
fitness levels (b) at the end of intervention and one year after entering
the program. () Control group; ((J) Low level intervention; ( 4) High
level intervention.
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1 year later while BP increased in the low level and the
control groups but between group differences were not
significant. Total cholesterol fell significantly in the high
level group relative to controls both at the end of intervention
and at follow-up (Fig. 4).

Study 2
The intervention program in overweight treated
hypertensives
Having found positive effects on cognitive variables, health-
related behaviours and cardiovascular risk factors in couples,
we modified the program to encourage weight loss, using
group and individual counselling from a dietitian, and to
improve dietary habits, reduce alcohol intake and increase
physical activity in overweight patients on drug treatment for
hypertension.

The Dietary Approaches to Stop Hypertension (DASH)
study showed that blood pressure could be lowered substan-
tially in the short term by a diet rich in fruit and vegetables
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and low fat dairy foods, including whole grains, nuts, poultry
and fish and restricted in fats, red meat, sweets and sugar-
containing beverages.3? The effects of weight loss33 and
alcohol restriction3* on blood pressure are well-recognized,
and meta-analysis has shown that aerobic exercise can also
lower BP.35 Additive effects of lifestyle changes to lower
blood pressure have been found with combinations of weight
loss and salt restriction, weight loss and dietary fish, weight
loss and alcohol restriction and the DASH diet with salt
restriction.36-39 We therefore aimed to implement the princi-
ples of the DASH diet, as well as including at least four fish
meals weekly, reducing salt intake and alcohol consumption,
to increase physical activity and to achieve weight loss in
these overweight participants. We hypothesized that the
additive effects of these modalities would lower blood
pressure sufficiently to allow withdrawal of antihypertensive
drugs, or a reduction in dosage. Potential benefits were
related to the side-effects of drugs, drug interactions, failure
to comply with treatment and costs to individuals and the
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community. This study is ongoing but we have undertaken
some interim assessment of data.

Participants and methods

Men and women aged between 40 and 70 years with
BMI > 25 kg/m? and being treated with not more than two
antihypertensive drugs were recruited by media advertising.
Patients were randomised to receive the program or to the
usual care group who were provided with information about
lifestyle readily available to the public through agencies,
such as the National Heart Foundation of Australia. As it was
considered unethical to attempt to prevent this group from
making changes in lifestyle, the study aimed to compare the
results of the program with the effects of educational materi-
als and other resources generally available.

The program was delivered during a period of 16 weeks
with individual or group counselling every 2 weeks and
included printed materials. The content of the modules was
similar to the earlier version of the program but information
tailored to young couples was replaced with explanations
about hypertension and the potential impact of lifestyle
changes on BP. As delivery of the program entirely by mail
had been less successful in our earlier study, the intervention
used regular face-to-face group or individual sessions.
Because of the emphasis on weight loss in this overweight
group, participants had the option of individual discussion
with a dietitian. Participants were asked to involve a partner
in the program to provide social support. Partners were
offered measurement of weight and BP and were encouraged
to attend interactive sessions, participate in discussion, and
ask questions of the research staff.

After 16 weeks, ambulatory blood pressure monitoring
(ABPM) was carried out in both program and usual care
groups using Spacelabs monitors (Spacelabs Medical Inc,
Redmond, WA, USA). Participants with mean 24 h
ABP < 130/85 mmHg were eligible to begin drug with-
drawal whether they had been randomised to the program or
to the usual care group. Drug withdrawal was carried out
gradually during a period of 4 weeks with BP monitored
weekly using the A & D UA-767PC home monitor (A & D
Medical, Thebarton, Australia). If BP exceeded safety crite-
ria, ABPM was carried out and drug withdrawal ceased if
mean 24 systolic blood pressure (SBP) > 135 mmHg and
diastolic blood pressure (DBP) >85mmHg or SBP
> 140 mmHg and DBP < 85 mmHg. Participants who were
not eligible to continue drug withdrawal returned to the care
of their own doctor for management of hypertension.

If drug withdrawal was successful, patients continued to
be monitored weekly using the A & D home monitor at home
and monthly at clinic visits for the first 3 months and every
3 months thereafter until the 12 month follow-up. Partici-
pants who had achieved drug withdrawal regularly reported
their BP readings by telephone to the program staff and these
interactions provided further opportunity for reinforcing
health messages or dealing with other concerns. If BP
exceeded safety criteria, as in the period of drug withdrawal,
ABPM was carried out and drug treatment reinstated accord-

ing to the criteria described. If ABP exceeded these values,
patients re-commenced antihypertensive drugs at the lowest
dose that had controlled hypertension and returned to their
own doctor for management.

Weight and height and waist and hip circumferences
were measured at baseline and repeated at the end of the
16 week program, at the end of the 4 weeks of drug with-
drawal and after a further 6 months and 12 months.

Patients continued to be reviewed every 3 months for
12 months. Endpoints to be examined are the number of
participants with hypertension controlled without the use of
drugs, the number of cardiovascular events and ambulatory
blood pressure. The present analysis relates to the first 63
participants, focusing on diet, weight change, blood pressure
and antihypertensive drug requirements. However, at this
stage of the analysis only change in weight and waist
circumference have been examined in the long term.

Results
Table 3 shows the baseline characteristics of the hyperten-
sive patients. Figure 5 shows the change in dietary variables
achieved at the end of the first 16 weeks of the study
corresponding to completion of the program in the interven-
tion group. There were significant differences between the
program and usual care groups in energy intake and intake of
total and saturated fat. Fibre intake increased and alcohol and
sodium consumption decreased in both groups with no
significant between-group differences. Nutrition calendars
were used as a self-monitoring device in the program group
and showed a daily mean of 2.5 serves of fruit, 5.5 serves of
vegetables, 6 serves of fish per week and an alcohol intake
of four standard drinks weekly.

Five months after beginning the study both usual care and
program groups lost weight and reduced waist circumference

Table 3. Baseline characteristics of hypertensive participants

Variable Usual care Program
n=30 n=33

M/F 13/17 15/18
Age (years) 53.9 (6.8) 55.7 (7.3)
BMI (kg/m?) 29.9 (2.8) 31.3(2.9)
Weight (kg)

Men 90.0 (1.6) 94.3 (1.7)

Women 79.5 (1.3) 80.7 (1.4)
Waist circumference (cm)

Men 99.0 (1.3) 102.8 (1.0)

Women 89.6 (1.1) 91.4(1.4)
24 h mean SBP (mmHg) 122 (9) 123 (8)
24 h mean DBP (mmHg) 75 (8) 75 (6)
Antihypertensive drugs

One 25 (83%) 23 (70%)

Two 5 (17%) 10 (30%)
Current smokers 3 1
Alcohol intake (ml/day) 19 (4) 21 (3)

BMI, body mass index, DBP, diastolic blood pressure; SBP, systolic blood
pressure.
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Figure 5. Change in nutrient intake at the end of intervention in a
randomised controlled trial in overweight hypertensives. () Usual
care; (/) Program group.

(Fig. 6). The fall was significantly greater in the program
group for weight in both men and women and for waist
circumference in men. There were also significant between
group differences in weight loss for men and for women
6 months and 12 months after the end of the program.
Changes in waist circumference remained significantly
greater in the program group in men at 6 and 12 months after
the end of the program, and after 12 months in women.

Figure 7a shows changes in 24 h mean BP at the end of
the 16 weeks of the program. Blood pressure fell signifi-
cantly in both men and women in the program group relative
to the usual care group. For men, drug withdrawal of
antihypertensive drugs was achieved in 90% of the program
group and in 30% of the usual care group. In women, 80%
of both the program and the usual care group achieved drug
withdrawal (Fig. 7b).

Discussion

This health promotion program has been associated with
long-term improvements in cognitive variables, health
behaviours and cardiovascular risk factors in couples begin-
ning a shared lifestyle. The program has helped overweight
hypertensive patients to achieve weight loss, reduce waist
girths, lower blood pressure and lower requirements for
antihypertensive drugs.

Because the study in hypertensive patients is still in
progress complete analysis has not been undertaken. Diet
records at the end of the intervention period showed reduced
energy intake and lower intake of total and saturated fat in
the program group relative to the usual care group. Self-
reports from hypertensives in the program group suggested
compliance with the dietary messages to eat more fruit,
vegetables and fish and limit alcohol intake. As this informa-
tion came from diaries used in self-monitoring by the
program group, no comparable data were available for the
usual care group. Information about cognitive variables

collected in the study of treated hypertensives will not be
analysed until the end of the 12 month follow-up for all
participants. However, the change in weight, loss of central
adiposity, lower BP and lower drug requirements in the
program group suggest that the program has been successful
at the end of the intervention period, and at 6 months and
12 months follow-up. The success of some women in the
usual care group in reducing the need for antihypertensive
drugs is unexplained and was independent of change in
weight and change in blood pressure. Possible reasons for
this finding will be explored when the full data set is
available. Physical activity, for example, has not been exam-
ined at this stage.

The program uses strategies derived from social-
cognitive theory with particular emphasis on self-efficacy,
that is, an individual’s belief that they can enact a behav-
iour.40 Self-efficacy has been reported to predict adoption
and maintenance of health-related behaviours.*! Increased
scores for self-efficacy in the study of young couples are
consistent with improved dietary and physical activity habits
associated with the program. Setting attainable goals, self-
monitoring and self-rewards were all incorporated into the
program and have been reported to encourage long-term
maintenance of behaviour change.#243 The Health Belief
Model, which proposes that health-related behaviours
depend on individual perceptions of the consequences of a
behaviour and perceptions of risk, and the Theory of Rea-
soned Action also provide a theoretical basis for the inter-
vention.*45 Motivation to adopt physical activity has been
considered in relation to decisional balance with the impli-
cation that behaviour change will not be achieved unless an
individual considers the benefits of change to exceed the
disadvantages.46 Increased scores for beliefs about the bene-
fits of healthy behaviours and a decrease in the perceived
importance of barriers to these behaviours in couples are
relevant to these models.

Although knowledge is not a strong predictor of behav-
iour change#’ it can influence behaviours and is likely to
have been increased by group sessions and by the printed
materials provided as program modules. This may be one
mechanism by which printed materials may promote longer-
term adherence to lifestyle change.*$ In the hypertensives,
regular telephone contact with staff to report home BP
readings may also have contributed to maintenance of
behaviour change.*

Social support was provided by including partners in the
study of young couples and encouraging partners to support
hypertensive participants in their efforts to change behav-
iours by becoming actively involved in group sessions and
reinforcing the aims of the program at home. Focus groups
both with the couples in our first study and with the hyperten-
sive participants in the second study showed that social
support was perceived as an important aspect of the program.
Couples were unanimous in perceiving the ‘partners-based’
strategy as a strength of the program and reported that
partners reinforced positive behaviours and discouraged neg-
ative behaviours. Before including hypertensive volunteers
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Figure 6. (a) Change in weight one month after the end of the 4-month program and 6 and 12 months later in overweight hypertensives; (b) Change
in waist circumference one month after the end of the 4 month program and 6 and 12 months later in overweight hypertensives. (l) Usual care; ( )

Program group.

in the study, we sought permission from their general
practitioner, who had been given details of the program. In
focus groups, the hypertensive patients saw their doctor’s
support as important in encouraging behaviour change.
Support from friends, family members and work colleagues
was also seen as important in encouraging behaviour change.

Previous studies have reported some success in changing
health-related behaviours in the short term but maintenance
of behaviour change is difficult and relapse within
6-12 months is common.!? Meta-analyses indicate that
physical activity can be increased in the short term30 but few
studies have examined maintenance of physical activity over
periods of more than 6 months.® Factors that appear to

favour longer-term maintenance of physical activity include
programs using a higher intensity of exercise and a home-
based>! or community based setting.52 Regular interaction
with the program facilitators and the use of printed
materials or telephone contact also appeared to encourage
maintenance of physical activity behaviours.#849 Behav-
ioural strategies based on social-cognitive theory* and the
transtheoretical model33 have been used successfully with
goal-setting, self-monitoring and self-rewards and the use of
social support.42.43

Assessment of long-term changes in dietary behaviour is
complicated by the different outcomes targeted in different
studies, including consumption of fat, fibre, fruit, vegetables
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and salt.!0 Intervention studies, particularly those that have
achieved long-term success in changing dietary behaviour,
have often focused on at-risk groups. Decreased intake of
fat>* increased intake of fibre3S and increased fruit and
vegetable consumptions® have all been achieved in the
longer term in individuals at risk of cancer while trials of
reduction in dietary sodium have involved patients with
hypertension.3” However, successful long-term changes in
dietary behaviours have been associated with behavioural-
cognitive approaches including strategies such as, self-
monitoring, feedback from program facilitators on dietary
progress and practical information about reading food
labels.!0 Meta-analyses examining interventions that aimed
to reduce fat intake378 suggest that programs of longer
duration with more rigorous goals, more frequent contact
with facilitators and those that target the family are likely to
be more successful in the long term.

While short-term weight loss is achievable, most
attempts to lose weight are associated with short-term
changes in behaviour.’® Long-term weight loss is well-

known to be difficult to attain. Typically the pattern is one of
initial weight loss with a gradual decrease in the rate of loss
over about 6 months, followed by weight gain, usually to
levels slightly lower than the starting point. However, in our
study of overweight hypertensive patients, weight loss and
decreased waist circumference persisted in the program
group relative to the usual care group up to 16 months after
beginning the intervention. Long-term weight loss has been
improved by programs of longer duration.®® However, an
attempt to improve long-term weight loss by prolonging
contact with program facilitators found attrition in numbers
and weight gain after the first 6 months.6! Combining exer-
cise with the weight loss regime has proved successful.62
Meta-analysis has shown small but significant benefits with
the inclusion of support from partnersé3 and social support
provided by groups of participants may also be a useful
strategy.o4

Our program incorporates factors reported to influence
adoption and maintenance of positive health-related behav-
iours. It may also be that our choice of target groups has
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recruited highly motivated individuals with responses
similar to those reported in other at-risk groups>? and further
modification of the program may be needed before it can be
generalized to the wider community. However, comments
made during focus groups indicate that the program was
unanimously considered to be valuable, accessible, and
provided information and strategies not easily available
elsewhere. Participants believed that the program taught
them to ‘take responsibility for yourself and by using the
lifestyle changes that we learned about, you can be 100%
healthier and enjoy life much more’, consistent with our
aims. While the study in hypertensive patients is not yet
completed, results suggest that the program designed origi-
nally for couples has been applied successfully in an older
group of overweight participants. The program has the
potential for health promotion in other groups at risk.

Acknowledgements. We thank Lyn McCahon for technical assistance
and Professor LJ Appel for providing details of drug withdrawal proto-
cols. Financial assistance was provided by Healthway, the National
Health and Medical Research Council, the Fisheries Research and De-
velopment Corporation and the Western Australian Fishing Industry
Council. We thank Austral Fisheries Pty Ltd, Catalano Seafoods and
Global Seafoods Distributors Australia Pty Ltd for donations of fish
used in the intervention program.

References

1. Booth ML. Physical activity. What’s afoot? Aust N Z J Public
Health 1997; 21: 557-558.

2. Bass SL, Crawford D. Are Australian women sufficiently active to
promote good mental and physical health and prevent lifestyle dis-
ease? How can this be promoted? Med J Aust 2000; 173 (Suppl.):
S107-S108.

3. Commonwealth Department of Health and Aged Care. The costs
of illness attributable to physical inactivity in Australia. A prelimi-
nary study. Canberra: Australian Government Publishing Service,
2000.

4. Milligan RA, Burke V, Beilin LJ, Dunbar DL, Spencer MJ, Balde
E, Gracey MP. Influence of gender and socio-economic status on
dietary patterns and nutrient intakes in 18-year-old Australians.
Aust N Z J Public Health 1998; 22: 485-493.

5. Magarey A, Daniels LA, Smith A. Fruit and vegetable intakes of
Australians aged 2—-18 years: an evaluation of the 1995 National
Nutrition Survey data. Aust N Z J Public Health 2001; 25:
155-161.

6. National Health and Medical Research Council. Acting on Aus-
tralia’s weight: a strategic plan for the prevention of overweight
and obesity. Canberra: Australian Government Publishing Service,
1997.

7. Dunstan D, Zimmet P, Welborn T, Sicree R, Armstrong T, Atkins R,
Cameron A, Shaw J, Chadban S. Diabesity and Associated Disorders
in Australia 2000, Melbourne: International Diabetes Institute, 2001.

8. McLennan W, Podger A. National Nutrition Survey. Nutrient
intakes and physical measurements Australia 1995. Canberra:
Australian Bureau of Statistics, 1998.

9. Marcus BH, Dubbert PM, Forsyth LH, McKenzie TL, Stone EJ,
Dunn AL, Blair SN. Physical activity behavior change: Issues in
adoption and maintenance. Health Psychol 200019 Suppl.; 32-41.

10. Kumanyika SK, Van Horn L, Bowen D, Perri MG, Rolls BJ, Czaj-
kowski SM, Schron E. Maintenance of dietary behavior change.
Health Psychol 2000; 19 (Suppl.): 42-56.

11. Jeffery RW, Drewnowski A, Epstein LH, Stunkard AJ, Wilson
GT, Wing RR, Hill DR. Long-term maintenance of weight loss:
Current status. Health Psychol 2000; 19 (Suppl.): 5-16.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Orleans CT. Promoting the maintenance of health behavior
change. Recommendations for the next generation of research and
practice. Health Psychol 2000; 19 (Suppl.): 76-83.

Craig PL, Truswell AS. Changes in food habits when people get
married. Analysis of food frequencies. In: Truswell AS, Wahl-
qvist ML, eds. Food Habits in Australia. Melbourne: Rene
Gordon, 1988.

Craig PL, Truswell AS. Dynamics of food habits of newly married
couples: food related activities and attitudes towards food. J Hum
Nutr Diet 1988; 1: 401-412.

Kahn HS, Williamson DF, Stevens JA. Race and weight changes
in US women. The roles of socio-economic status and marital
status. Am J Public Health 1991; 81: 319-323.

Kahn HS, Williamson DF. Is race associated with weight change
in US adults after adjustment for income, education, and marital
factors? Am J Clin Nutr 1991; 53: 1566S-1570S.

Kahn HS, Williamson DF. The contribution of income, education,
and changing marital status to weight change among US men. Int J
Obes 1990; 14: 1057-1068.

Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal tracking
of adolescent smoking, physical activity, and food choice behav-
iors. Am J Public Health 1994; 84: 1121-1126.

Backett KC, Davison C. Lifecourse and lifestyle. The social and
cultural location of health behaviours. Soc Sci Med 1995; 40:
629-638.

Furst T, Connors M, Bisogni CA, Sobal J, Falk LW. Food choice:
a conceptual model of the process. Appetite 1996; 26: 247-266.
Pate RR, Pratt M, Blaire SN, Haskell WL, Macera CA, Bouchard C,
Buchner D, Ettinger W, Heath GW, King AC, Kriska A, Leon AS,
Marcus BH, Morris J, Paffenbarger RS, Patrick K, Pollock ML,
Rippe JM, Sallis J, Wilmore JH. Physical activity and public
health: a recommendation from the Centers for Disease Control
and Prevention and the American College of Sports medicine.
JAMA 1995; 273: 402-407.

National Health and Medical Research Council. Dietary Guide-
lines for Australians. Canberra: Australian Government Publishing
Service, 1992.

Burke V, Giangiulio N, Gillam HF, Beilin LJ, Houghton S, Milli-
gan RAK. Health promotion in couples adapting to a shared life-
style. Health Educ Res 1999; 14: 269-288.

National Health and Medical Research Council. Is There a Safe
Level of Daily Consumption of Alcohol for Men and Women?
Canberra: Australian Government Publishing Service, 1991.
Gracey D, Stanley N, Burke V, Corti B, Beilin LJ. Nutritional
knowledge, beliefs and behaviours in teenage school students.
Health Educ Res 1996; 11: 187-204.

Sallis JF, Pinski. B, Grossman RM, Patterson TL, Nader PR. The
development of self-efficacy scales for health-related diet and
exercise behaviours. Health Educ Res 1988; 3: 283-292.

Lewis J, Holt R, NUTTAB 91-92. Nutrient tables for use in Aus-
tralia. Canberra: Australian Government Publishing Service, 1991.
Sallis JF, Haskell WL, Wood PD, Fortmann SP, Rogers T, Blair
SN, Paffenbarger RS. Physical activity assessment methodol-
ogy in the five-city project. Am J Epidemiol 1985; 121:
91-106.

Department of the Arts, Sport the Environment and Territories.
Pilot Survey of the Fitness of Australians. Canberra: Australian
Government Publishing Service, 1992.

Gore CJ, Booth ML, Bauman A, Owen N. Utility of pwc75% as an
estimate of aerobic power in epidemiological and population-
based studies. Med Sci Sports Exerc 1999; 31: 348-351.

Murray DM, Wolfinger RD. Analysis issues in the evaluations of
community trials: Progress toward solutions in SAS/STAT
MIXED. J Community Psychol CSAP Special Issue 1994;
140-154.

Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP,
Sacks FM, Bray GA, Vogt TM, Cutler JA, Windhauser MM, Lin PH,
Karanja N, DASH Collaborative Research Group. A clinical trial



Changing health behaviours

S597

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

of the effects of dietary patterns on blood pressure. N Engl J] Med
1997; 336: 1117-1124.

Cox KL, Puddey IB, Morton AR, Burke V, Beilin LJ, McAleer M.
Exercise and weight control in sedentary overweight men. Effects
on clinic and ambulatory blood pressure. J Hypertens 1996; 14:
779-790.

Puddey IB, Beilin LJ, Vandongen R. Regular alcohol use raises
blood pressure in treated hypertensive subjects: a randomized con-
trolled trial. Lancet 1987; I. 647—651.

Whelton SP, Chin A, Xin X, He J. Effect of aerobic exercise on
blood pressure: a meta-analysis of randomized, controlled trials.
Ann Intern Med 2002; 136: 493-503.

Puddey IB, Parker M, Beilin LJ, Vandongen R, Maserei JRL.
Effects of alcohol and caloric restrictions on blood pressure and
serum lipids in overweight men. Hypertens 1992; 20: 533-541.
Whelton PK, Appel LJ, Espeland MA, Applegate WB, Ettinger
WH, Kostis JB, Kumanyika S, Lacy CR, Johnson KC, Folmar S,
Cutler JA. Sodium reduction and weight loss in the treatment of
hypertension in older persons. A randomized controlled trial of
nonpharmacologic interventions in the elderly (TONE). JAMA
1998; 279: 839-846.

Bao DQ, Mori TA, Burke V, Puddey IB, Beilin LJ. Effects of
dietary fish and weight reduction on ambulatory blood pressure in
overweight hypertensives. Hypertension 1998; 32: 710-717.
Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D,
Obarzanek E, Conlin PR, Miller ER 3rd, Simons-Morton DG,
Karanja N, Lin PH, DASH-Sodium Collaborative Research
Group. Effects on blood pressure of reduced dietary sodium
and the Dietary Approaches to Stop Hypertension (DASH) diet.
N Engl J Med 2001; 344: 3—10.

Bandura A. Social Foundation of Thought and Action: a Social
Cognitive Theory. Englewood Cliffs: Prentice Hall, 1986.
Armstrong C, Sallis J, Hovell M, Hofstetter CR. Stages of change,
self-efficacy and the adoption of vigorous exercise. A prospective
analysis. J Sports Exerc Psychol 1993; 15: 390-402.

Dunn AL, Marcus BH, Kampert JB, Garcia ME, Kohl HW, Blair SN.
Comparison of lifestyle and structured interventions to increase
physical activity and cardiorespiratory fitness: a randomized trial.
JAMA 1999; 281: 327-334.

Kriska AM, Bayles C, Cauley JA, Laporte RE, Sandler RB, Pam-
bianco G. A randomized exercise trial in older women. Increased
activity over two years and the factors associated with compliance.
Med Sci Sports Exerc 1986; 18: 557-562.

Glanz K, Marcus Lewis F, Rimer BK Health Behavior and Health
Education: Theory, Research and Practice. San Francisco: Josey-
Bass Publishers, 1990.

Fishbein M, Ajzen 1. Belief, Attitude, Intention and Behavior: an
Introduction to Theory and Research. Reading: Addison-Wesley,
1975.

Marcus B, Owen N. Motivational readiness, self-efficacy and
decision making. J Appl Soc Psychol 1992; 22: 3-16.

Carmody TP, Matarazzo JD, Istvan JA. Promoting adherence to
heart-healthy diets: a review of the literature. J Compliance Health
Care 1987; 38: 300-314.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Brown WJ, Lee C. Exercise and dietary modification with women
of non-English speaking background: a pilot study with Polish-
Australian women. Int J Behav Med 1994; 7: 185-203.

Chen AH, Sallis JF, Castro CM, Lee RE, Hickmann SA, Williams C,
Martin JE. A home-based behavioral intervention to promote
walking in sedentary ethnic minority women: Project WALK.
Women Health Res Gender Behav Policy 1998; 4: 19-39.
Dishman RK, Buckworth J. Increasing physical activity: a quanti-
tative synthesis. Med Sci Sport Exerc 1996; 28: 706-719.

King AC, Kiernan M, Oman RF, Kraemer HC, Hull M, Ahn D.
Can we identify who will adhere to long-term physical activity?
Signal detection methodology as a potential aid to clinical decision
making. Health Psychol 1997; 16: 380-389.

Osler M, Jespersen NB. The effect of a community-based cardio-
vascular disease prevention project in a Danish municipality. Dan
Med Bull 1993; 40: 485-489.

Prochaska JO, DiClemente C. Stages and processes of self-change
of smoking. toward an integrative model of change. J Consult Clin
Psychol 1983; 51: 390-395.

Schapira DV, Lyman GH, Kumar NB, Baile WF. The effect of
duration of intervention and locus of control on dietary change.
Am J Prev Med 1991; 7: 341-347.

Chlebowski RT, Grosvenor M. The scope of nutrition intervention
trials with cancer-related endpoints. Cancer 1994; 74 (Suppl.):
2724-2738.

Le Marchand L, Hankin J, Kolonel LN, Beecher GR, Winkens LR,
Zhao LP. Intake of specific carotenoids and lung cancer risk.
Cancer Epidemiol Biomarkers Prev 1993; 2: 183-187.

Barnard ND, Akhtar A, Nicholson A. Factors that facilitate com-
pliance to a low fat intake. Arch Fam Med 1995; 4: 153-158.
Brunner E, White I, Thorogood M, Bristow A, Curle D, Marmot M.
Can dietary interventions change diet and cardiovascular risk fac-
tors? A meta-analysis of randomized controlled trials. Am J Public
Health 1997; 87: 1415-1422.

Williamson DF, Serdula MK, Anda KF, Levy A, Byers T. Weight
loss attempts in adults: Goals, duration and rate of weight loss. Am
J Public Health 1992; 82: 1251-1257.

Perri MG, Nezu AM, Patti ET, McCann KL. Effect of length of
treatment of weight loss. J Consult Clin Psychol 1989; 57: 450-452.
Jeffery RW, Wing RR, Thorson C, Burton LR, Raether C, Harvey
J, Mullen M. Strengthening behavioral interventions for weight
loss: a randomized trial of food provision and monetary incentives.
J Consult Clin Psychol 1993; 61: 1038—1045.

Pavlou KN, Krey S, Steffee WP. Exercise as an adjunct to weight
loss and maintenance in moderately obese subjects. Am J Clin
Nutr 1989; 49: 1115-1123.

Black DR, Gleser LJ, Kooyers KJ. A meta-analytic evaluation of
couples weight-loss programs. Health Psychol 1990; 9: 330-347.
Wing RR, Jeffery RW. Benefits of recruiting participants with
friends and increasing social support for weight loss and mainte-
nance. J Consult Clin Psychol 1999; 67: 132-138.



