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a b s t r a c t

The purpose of the study was to examine middle to older aged Australians’ healthy eating, eating out, and
physical activity behaviours and to investigate their relationships with likely antecedents such as demo-
graphics, personal values, health background, and attention to weight and health habits. A mail survey
was conducted among a random sample of men and women aged between 38 and 79 years; 1105 usable
questionnaires were obtained. Structural equation modelling was used to examine relationships between
the variables. The results showed that there were distinct relationships between predictive variables and
behavioural and BMI outcomes for men and women. For example, healthy eating, eating out behaviours
were positively associated with body weight for women but not men while attention to weight and
health habits was positively related to hedonism values for women but not for men. The interrelation-
ships among the predictors and the outcome variables appear to be more complex for women than
men. The implications of the findings for nutrition communication are discussed.

Crown Copyright � 2012 Published by Elsevier Ltd. All rights reserved.

Introduction

Many of the challenges of ageing populations in developed
countries relate to the poor state of older people’s health. Larger
numbers of people are living longer with relatively high prevalence
of chronic disease (Mathers & Loncar, 2006). This is a major prob-
lem that may have a fundamental effect on the economic sustain-
ability of modern society, especially the viability of publically
funded health and social services (Berwick, Nolan, & Whittington,
2008).

Fortunately, many of the leading causes of death and morbidity
are lifestyle-related illnesses, which may be reversed or amelio-
rated by changing individuals’ health risk behaviours such as poor
dietary and physically inactive behaviours, and substance abuse,
particularly smoking and alcohol abuse (Sacks et al., 2001). To
bring about changes in health risk behaviours, more understanding
of the influences on them is required. In this paper, we examine the
likely influence of several sets of personal characteristics on se-
lected eating and physical activity behaviours of middle and older
aged Australians.

Much research has been reported on the likely antecedents of
health risk behaviours; most of it relates to possible demographic
influences such as the effects of age, income, education, marital
status. For example, there is considerable evidence that food
behaviours are associated with:

(a) Age: older individuals tend to have different food consump-
tion behaviours to younger people (Dean, Raats, Grunert,
Lumbers, & The Food in Later Life Team, 2009).

(b) Socio-economic status: people from lower socio-economic
status (SES) backgrounds (as indicated by education and
family income) tend to consume more energy dense foods
(e.g., Drewnowski & Specter, 2004; Worsley, Blasche, Ball,
& Crawford, 2004).

There is also a stream of research which examines the likely
influence of psychological factors such as personal values (e.g.,
Grunert & Juhl, 1995; Povey, Conner, Sparks, James, & Shepherd,
2000); and social ideologies (Wang, Worsley, & Cunningham,
2008, 2009). In particular, universalism (appreciation, of commu-
nity and nature (Schwartz, 1992)) may be positively related to
healthy diet (Brunsø, Scholderer, & Grunert, 2004). In contrast,
hedonist values focus on pleasure and sensuous gratification
(Schwartz, 1992) and may be negatively related to the practise of
healthy eating and health behaviours (Hoyer & MacInnis, 2008).

One recent study which incorporated several sets of lifestyle
behaviours in relation to the number of daily fruit and vegetable
servings, minutes per week of physical activity, dining out behav-
iour, and confidence in one’s ability to engage in behavioural

0195-6663/$ - see front matter Crown Copyright � 2012 Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.appet.2012.01.008

q Acknowledgements: This research was supported by a Grant from the Australian
Research Council (LP 0560363), Sodexo Australia, and Sanitarium Pty Ltd. Competing
interests: The authors declare that they have no competing interests. Authors’
contributions: WCW performed the data analyses and the writing of the manuscript.
AW provided advice on the survey design, acquisition of data, and the comments on
the manuscript. WH conducted the data collection.
⇑ Corresponding author.

E-mail addresses: wei.wang@deakin.edu.au (W.C. Wang), Anthony.worsley@
deakin.edu.au (A. Worsley), wendy.hunter@deakin.edu.au (W. Hunter).

Appetite 58 (2012) 760–766

Contents lists available at SciVerse ScienceDirect

Appetite

journal homepage: www.elsevier .com/locate /appet

http://dx.doi.org/10.1016/j.appet.2012.01.008
mailto:wei.wang@deakin.edu.au
mailto:Anthony.worsley@deakin.edu.au
mailto:Anthony.worsley@deakin.edu.au
mailto:wendy.hunter@deakin.edu.au
http://dx.doi.org/10.1016/j.appet.2012.01.008
http://www.sciencedirect.com/science/journal/01956663
http://www.elsevier.com/locate/appet


strategies was that by Kruger, Blanck, and Gillespie (2008). In the
American 2004 Styles survey, they found that adults who con-
trolled their eating behaviours when dining out, who ate five or
more servings of fruit and vegetables per day and undertook regu-
lar physical activity through the week, were more successful at
maintaining their body weight. However, BMI was assessed only
in terms of broad categories, and the precursors of the healthy eat-
ing, dining out, and physical activity behaviours were not
examined.

The associations of antecedent factors with health risk behav-
iours and more distal outcomes such as body weight are variable,
complex, and often interdependent. This has made it difficult to
make strong generalisations about the likely influence of particular
variables such as age or socio-economic status on behaviours. In
part, this can be remedied through the inclusion of ‘‘mediating’’
variables in predictive models between demographic and personal
characteristics, and, behavioural or biomedical outcomes (such as
body weight). So weight consciousness and weight monitoring
may mediate relationships between demographics, and food and
physical activity behaviours and body weight (Conner & Sparks,
2005). Similarly, alcohol drinking and tobacco smoking may mod-
erate relationships between personal characteristics and food and
health behavioural outcomes (Padrao, Lunet, Santos, & Barros,
2007).

This discussion however, treats all variables as epistemologi-
cally equal. From a historical and sociological perspective gender
is, perhaps, one of the more important variables when it comes
to food and health. In most societies men and women have, and
continue to have, quite different food and health behaviours (Field-
house, 1995). More women are responsible for food shopping and
preparation, care of children, the sick and disabled than men; they
tend to monitor their weight and health more than men, and they
live longer than men. For example, women tend to be more aware
of health issues and choose more nutritious foods than men
(Beardsworth et al., 2002; Worsley, 1988; Worsley & Scott, 2000;
Worsley & Skrzypiec, 1997, 1998). It is likely that the predictive
pathways underlying food and health behaviours and body weight
may differ substantially between women and men but they have
rarely been examined in detail.

Therefore, the principal aim of the present study was to exam-
ine the likely predictors of food and health behaviours separately
in women and men in order to identify both common and sex spe-
cific predictive pathways.

Methods

The findings reported here are based on data from the third
Baby Boomer survey, one of three random population surveys
among 38–79 year olds living in Victoria, Australia (Worsley,
Wang, & Hunter, 2010).

Participants

The survey was administered to a simple random sample drawn
from the Electoral Rolls in Victoria, Australia. Two thousand four
hundred and seventy-two people aged over 35 years were invited
to participate in 2008, of whom 1105 returned usable
questionnaires.

Procedure

The survey was administered following the procedures recom-
mended by Dillman (2009). First, a preparatory letter was sent, fol-
lowed a week later, by the questionnaire along with an explanatory
letter; 2 weeks later a reminder postcard, and 2 weeks thereafter, a

replacement questionnaire, were sent to non respondents. The
demographic characteristics of the respondents are described in
Table 1.

Questionnaire

Health behaviours
Respondents were asked: ‘‘How often do you do any of the fol-

lowing to achieve or maintain a healthy weight?’’ then followed a
list of 10 items of heath behaviours on healthy eating, eating out,
and physical activity (Table 2). The items were derived from Kruger
et al. (2008) study. The response options ranged from never (0) to
always (4).

Attention to weight and health habits
This set of items asked ‘‘How much attention do you usually pay

to?’’ (a) your personal health habits; (b) getting enough physical
activity; (c) eating a healthy low-fat diet; and (d) controlling your
weight. A five point response scale was give ranging from none
(1) to very much (5).

Personal values
Twenty-two items from the Schwartz Values Inventory

(Schwartz, 1992), similar to those used in our previous studies
(e.g., Worsley & Skrzypiec, 1998) were listed. Respondents were
asked to rate the importance of each of these values in their lives
by circling a number on five point rating scales ranging from 0
(not important) to 4 (extremely important). Universalism has been
shown to be positively related to healthy food behaviours in previ-
ous studies (Worsley, 2006; Worsley & Skrzypiec, 1998). Moreover,
hedonism, an opposing value in Schwartz’s circumplex model
(Schwartz, 1992) is likely to be negatively associated with healthy
eating. Therefore, two opposite domains of personal values,
universalism and hedonism, were used in the present analyses.

BMI, drinking, and smoking
BMI was calculated from self-reported height (cm) and weight

(kg). Several studies have shown that self-reported height and
weight are valid measures for BMI estimation (e.g., Venn et al.,
2007). Alcohol drinking was assessed by a single question: Do
you drink more than two glasses of alcohol most days? Smoking
was assessed by the question: Do you smoke cigarettes or other to-
bacco? Both questions had a response option of no and yes.

Demographic information was elicited including sex, age, and
family income (categorised as less than $35,000 pa, $35,000 to
$50.000 pa, $50,000 to $100,000 pa, and over $100,000 pa.). Level
of education was coded as primary school or less, some secondary
school, completed secondary school or on-job training, technical or
college diploma, certificate or formal trade qualification, graduate ter-
tiary qualification, and postgraduate tertiary qualification.

Analytical procedure

Structural equation modelling (SEM) was the main analytic pro-
cedure as it extends traditional multivariate statistical analyses (e.g.,
multiple regression) in at least three important ways. It accounts for
measurement errors involved in psychometric measures, provides
assessment of goodness-of-fit for the hypothesised model to the
sample data, and allows theory testing (Bollen, 1989).

The data were analysed using SPSS 17 (SPSS, 2008) and Mplus 6
(Muthén & Muthén, 1998–2011). The robust maximum likelihood
(MLR) estimation method was used to account for non-normally
distributed data. Model evaluations were examined by chi-square
statistics and accompanying significance tests. Goodness-of-fit
indices reported are the standardised root mean square residual
(SRMR), root mean square error of approximation (RMSEA),
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