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In a study of influences on meat consumption, over 700 South Australians answered questions on frequency of meat
consumption, beliefs about meat and nutrition, perceived difficulties with and benefits of vegetarian diets, personal
values, number of vegetarian significant others, use in and trust of health/nutrition/food information sources, and
demography. Perceived difficulties with vegetarian diets, the number of vegetarian significant others and beliefs
about meat were important predictors of meat consumption. There were differences between men and women and
members of different age groups, which should be taken into account when attempts are made to influence meat
consumption. For example, health promotion campaigns that focus on whether or not meat is necessary in the diet
may influence meat consumption, but would be most successful if directed predominantly at older people and men.
In contrast, the meat consumption of women and younger people was strongly associated with more specific
concerns about lack of iron and protein in the vegetarian diet. Some of the difficulties people find with vegetarian
diets will also apply to plant-based diets generally, and such diets are becoming more widely acknowledged as

providing health benefits. Therefore, the findings have important implications for public health.

Introduction

Many studies have been conducted on the health of
people who choose not to eat meat (American Dietetic
Association, 1997; Appleby et al., 1999; Beilin, 1994;
Bingham, 1999; Dwyer, 1988, 1991; Janelle & Barr,
1995; Key et al., 1996, 1998, 1999a,b; Knutsen, 1994;
Sanders & Reddy, 1994; Thorogood et al., 1994; White
& Frank, 1994). Vegetarians have a lower mean body-
mass index and plasma total cholesterol concentration,
and mortality from ischaemic heart disease is decreased
by 24% (Key et al., 1999a,b). All-cause mortality rates
are also lower. For example, the Oxford Vegetarian
Study found that the death-rate ratio for all cause
mortality for non-meat-eaters compared with meat
eaters was 0-80, after adjusting for smoking, body mass
index and social class (Appleby et al., 1999).
Compared to conventional diets, plant-based diets in
general (which may or may not contain some meat)
contain less saturated fat, cholesterol and animal pro-
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tein, are higher in folate, antioxidants, fibre, carotenoids
and phytochemicals, and conform more closely to public
health recommendations (American Dietetic Associa-
tion, 1997; Bingham, 1999; National Health and Medi-
cal Research Council, 1992; US Department of Health
and Human Services, 2000; World Cancer Research
Fund/American Institute for Cancer Research, 1997).

Health is not the only reason given by consumers for
reducing or avoiding meat consumption. Animal wel-
fare and environmental issues are also important, with
other reasons usually being less prevalent in Western
societies (Beardsworth & Keil, 1991; Richardson, 1994;
Rozin et al., 1997). For example, it is argued that
reduced meat consumption would have a positive effect
on the environment by decreasing water usage, soil
erosion and methane production (Fieldhouse, 1986;
Lewis, 1994; Pimental et al., 1997).

The number of people who avoid meat is increasing.
In Britain, for example, the number of self-identified
vegetarians' increased from 2-1% of the population in

't should be noted that it is likely that when vegetarianism
is self-reported, rather than measured more objectively, an
over-estimate of the prevalence of vegetarianism is obtained.
There has been an increase in the numbers of people who
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1984 to 5-4% in 1997 (Gallup, 1997). In Australia, 3-7%
of adults are self-identified vegetarians (Australian
Bureau of Statistics, 1995). Many more people are
choosing to eat some meatless main meals. For example,
in a 1999 random poll of the general American popu-
lation, 57% of the population sometimes, often or
always ordered a vegetarian dish when eating out
(Vegetarian Resource Group, 1999). The factors that
may further enhance the popularity of low-meat diets
and assist people to decrease their meat consumption are
the topic of this paper.

Influences on meat consumption

The reasons for particular food choices are complex
and diverse (Furst et al., 1996; Lindeman & Stark,
1999; Norman & Conner, 1996). Factors that may
influence meat consumption include beliefs about meat
and nutrition, difficulties with and benefits of vegetari-
anism, demography, personal values, use of and trust
in information sources, and number of vegetarian
friends and family.

Worsley and Skrzypiec (1998) found that meat
appreciation (the enjoyment of meat eating) was a posi-
tive predictor of meat eating among people 18 to 32 years
of age. In addition, Richardson ef al. (1993) found that
the healthiness of meat was a positive predictor of red
meat consumption. Zey and Mclntosh (1992) observed
similar relationships. Thus, we hypothesized that meat
appreciation and the healthiness (or necessity) of meat
would be positive predictors of meat consumption
(hypothesis 1 and hypothesis 2, respectively).

People may face barriers to changing their behaviour,
such as when changing to a healthier diet (Cox et al.,
1998; Lappalainen et al., 1997). It has been argued thata
change in behaviour occurs only when the benefits of
change outweigh the barriers or difficulties (MclIntosh
et al., 1996; Rosenstock, 1974; Wolinsky, 1980). The
influence of these factors on meat consumption was
therefore examined, as this is likely to have wider
implications for the adoption of plant-based diets gen-
erally. We hypothesized that perceived difficulties with
vegetarian diets would be positive predictors of meat
consumption (hypothesis 3) but the perceived benefits
of vegetarian diets would be negative predictors
(hypothesis 4).

Sources of health information, such as those com-
municated via the mass media, have strong effects on

identify themselves as “vegetarian” despite including some
animal flesh (particularly fish and fowl) in their diet (Adams,
1990; Fiddes, 1994). Therefore, there are usually some
respondents who will answer in the affirmative to the
question “Are you a vegetarian?” yet eat some fish or meat (e.g.
Dietz et al., 1995). However, they usually avoid red meat.

health behaviours and attitudes (Goldberg & Hellwig,
1997), particularly when the source is strongly trusted
(Heesacker et al., 1983; McGinniess, 1968). Interviews
conducted by one of the authors (Lea) with vegetarians
suggested that low or non-meat-eaters rarely use or
trust the mass media, advertising or orthodox health
sources. Vegetarians are more likely to be receptive to
unorthodox sources of health information (Freeland-
Graves et al., 1986; Furnham & Forey, 1994; Hamilton,
1993). Therefore we hypothesized that the use of and
trust in the mass media, advertising and orthodox
health sources would be positive predictors of meat
consumption (hypothesis 5).

Sapp and Harrod (1989) and Zey and Mclntosh
(1992) found that significant others were a strong
influence on intention to eat beef. Therefore, we hypo-
thesized that the presence of vegetarian friends and
family would be negative predictors of meat consump-
tion (hypothesis 6).

Women are generally more health conscious than men
(Fagerli & Wandel, 1999; Kemmer et al., 1998; Warde &
Hetherington, 1994), as are members of older age groups
(Lester, 1994). We predicted that women and members
of older age groups would focus more on health factors
than men and younger people (hypothesis 7).

Personal values may influence food consumption
(Feather et al., 1998; Lindeman & Stark, 1999), such as
vegetarianism and meat eating (Dietz er al., 1995;
Sims, 1978; Worsley et al., 1995). We hypothesized that
values would be weak predictors only however as they
do not influence behaviour directly, being more likely
to influence beliefs and attitudes (Grunert ef al., 1994;
Pollay & Gallagher, 1990) (hypothesis 8). We expected
that power and tradition were likely to be positive
predictors, after Adams (1990) and Dietz et al. (1995)
(hypothesis 9). Teenage vegetarians are more likely
to hold universal values such as concern about envi-
ronmental issues and gender equity than non-
vegetarians (Worsley ef al., 1995). Therefore, we pre-
dicted that universalism would be a negative predictor
(hypothesis 10).

Methods

Procedure and response

One thousand people were selected at random from the
South Australian population by using the software
package Marketing Pro (April 1999 version), contain-
ing a comprehensive list of residences from telephone
directories. A 12-page booklet entitled Food Choice,
Information and Your Attitudes was mailed to each
person in the sample, together with a cover letter and



reply-paid envelope. The design and administration of
the questionnaire was based on Dillman’s (1978)
recommended methods for mail surveys.

Reminder postcards were sent to non-respondents
2 weeks after the initial mailing; after a further 2 weeks
non-respondents were sent a follow-up letter and
replacement questionnaire. After 6 weeks, the remain-
ing non-respondents were contacted by telephone.
Finally, questionnaires and letters were sent by regis-
tered post to a random selection of the 69 (43%) non-
respondents who were unable to be contacted by
telephone in order to ascertain if they were actually
living at that address or not. The percentage of potential
respondents who had moved from their last address was
therefore able to be estimated.

In addition to the randomly-selected sample, a small
non-random sample (N = 106) of vegetarians and semi-
vegetarians was included in the survey. This was because
the number of vegetarians in the random sample was
very low (N =9). Participants were selected by placing
advertisements in vegetarian cafés and restaurants,
health food stores and at Adelaide University; by dis-
tributing questionnaires at an environmental event; and
by word-of-mouth.

About 71% of the randomly-selected subjects who
could be contacted filled out the questionnaire (N =
603), with two questionnaires being unusable.
Approximately 15% of the sample could not be con-
tacted because their addresses were incomplete or
had changed since the Marketing Pro data were col-
lected, or they were unable to be contacted by telephone.
One hundred and six non-randomly selected vegetarians
and semi-vegetarians also participated, yielding a total
of 707 usable questionnaires.

The questionnaire

The initial questionnaire was developed from inter-
views with 15 vegetarians about their food choices,
information use and lifestyle; from the literature (e.g.
Fiddes, 1991; Freeland-Graves et al., 1986; Mclntosh
et al., 1995; Richardson et al., 1993; Schwartz, 1992);
and from three existing food choice questionnaires.
The latter were the Institute of European Food Studies
(IEFS) European Union survey on attitudes to food,
nutrition and health (Kearney et al., 1997), an
Australian survey on meat consumption and attitudes
(Worsley et al., 1995) and Australian and New Zealand
surveys of food concerns (Worsley & Scott, 2000).

The final questionnaire was developed from the
results of pre-tests conducted among people of varying
demographic characteristics. Sections included in the
questionnaire are outlined below.
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(1) Four items about nutritional beliefs (three of
which were based on the IEFS European Union survey
(Kearney et al., 1997)) and 20 items on beliefs about
meat (some of which were based on Worsley et al., 1995
questionnaire). Respondents answered by indicating
their level of agreement with each belief on a five-
category scale, ranging between strongly disagree and
strongly agree. (2) Personal difficulties with vegetarian
diets (27 items) were assessed, parts of which were
modelled on the IEFS survey (Kearney et al., 1997).
Respondents indicated their level of agreement or
disagreement with each difficulty on a 5-point scale.
(3) Frequency of consumption of animal products was
gauged by asking participants to indicate how often
they consumed red meat, white meat, fish and seafood,
eggs and dairy: never, rarely, one to three times a
month, one to four times a week or almost daily/daily.
(4) A total of 13 demographic variables were measured,
including sex, age, occupation, marital status, educa-
tion level, nature of household, income, postcode,
ethnicity and religion.

The remaining sections were about respondents’
concerns about particular food supply issues; the fre-
quency of use of and trust in sources of information
about food, nutrition and health; recall of promotion of
meat and vegetarianism by these information sources;
items about vegetarianism in general, including number
of vegetarian friends and family and likelihood of
becoming vegetarian; perceived benefits of vegetarian
diets, including personal benefits and those with wider
implications; and personal values. Analyses of these
sections will be reported in depth elsewhere.

Data analysis

Principal components analyses with varimax rotation
were performed on the responses to the various sec-
tions of the questionnaire, namely use of information
sources, trust in information sources, beliefs about meat,
difficulties with vegetarian diets, benefits of vegetarian
diets, and personal values. However, only the results of
difficulties with vegetarianism and beliefs about meat
items will be reported here as they were the most
important factors in the results of the regression
analyses, discussed below.

Step-wise multiple regression analyses of the Meat
Consumption Score (the sum of the responses to fre-
quency of consumption of red and white meat, excluding
fish and seafood) were run with factor scores derived
from the above principal component analyses, the
demographic variables and the respondents’ recall of
promotion of meat and vegetarianism by information
sources, beliefs about nutrition, and numbers of vege-
tarian family and friends. Because small numbers of
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respondents were missing on key variables, analyses
using both pairwise and listwise methods of managing
missing cases were run to ensure the results were not
methodological artifacts. Results of the pairwise ana-
lyses are given here. Regression analyses were also
conducted within each sex and age group. Age groups
were formed by splitting respondents’ ages into tertiles:
15-37, 38—53 and 54-91 years. Only 13 respondents
(1-9% of the total sample) were aged 15 to 19 years. As
the teenage group was too small to examine separately,
adults and teenagers were considered together. All
analyses were conducted with SPSS statistical software
(version 10).

Results

Difficulties with vegetarian diets

Vegetarianism health concerns and appreciates meat
(Factor 1; Table 1) included concern over lack of iron
and protein in vegetarian diets and the enjoyment of
eating meat, while Lack of knowledge and convenience
re vegetarianism (Factor 2) included items such as not
knowing what to eat instead of meat and lacking
appropriate cooking skills. The other components were
Social concerns about vegetarianism (Factor 3) and
Social influences against vegetarianism (Factor 4).

Measures of internal reliability (Cronbach’s alpha)
indicated that all of the difficulties factors had high
internal consistency (Table 1).

Beliefs about meat

The first two components (Table 2) consisted of
positive beliefs about meat, specifically considering it
to be necessary in human diets and an important
strength-giver (Factor 1, Meat is a necessary dietary
component) and enjoying eating meat (Factor 2, Red
meat appreciation). The remaining factor (Table 2)
predominantly consisted of beliefs that meat causes
disease and other health problems (Factor 3, Meat is
unhealthy).

Internal consistency was moderate to high (Table 2)
except for Meat is a necessary dietary component.

Prediction of frequency of meat consumption

Almost three-quarters of the variance of the frequency
of meat consumption was predicted by difficulties with
vegetarian diets, number of vegetarian friends and
beliefs about meat (Table 3). The perceived difficulties
with vegetarianism factor Vegetarianism health concerns
and appreciates meat (positive predictor accounting for

45-4% of the total variance, the latter not reported in
the table) was the most important.

Sex differences were important. Difficulties with
vegetarianism, particularly Vegetarianism health con-
cerns and appreciates meat (positive predictor that
explained 44-7% of the total variance, the latter not
reported), were the most important for women, with
number of vegetarian friends (negative predictor that
explained 47-8% of the total variance, the latter not
reported) most important for men. Women were there-
fore more concerned with health than men.

Some age group differences were apparent, particu-
larly between the oldest group and the two youngest.
Beliefs about meat were the main predictors for older
people, with Meat is a necessary dietary component and
Meat is unhealthy explaining (although not reported in
the table) 19-2% and 17-8% of the total variance
respectively.  Vegetarianism  health  concerns and
appreciates meat was most important for the younger
two groups, explaining 57-2% of the total variance
among young people and 38-1% among the middle-aged
group (the figures are not reported). Health concerns
were important for all of the age groups, however. Over
80% of the variance of meat consumption was predicted
for young people, which decreased to about 70% for the
middle-aged group and about 55% for the oldest group.

Discussion

Overall, difficulties with vegetarianism were the most
important predictors of frequency of meat consump-
tion. However, their relative contributions differed
according to sex and age groups. For men they were
less important than number of vegetarian friends and
beliefs in meat, while for older people they did not
feature at all.

Vegetarianism health concerns and appreciates meat
was the key predictor of frequency of meat consump-
tion for all respondents considered as a group and for
women and most age groups. This partly concurs with
the results of Worsley and Skrzypiec’s (1998) study of
attitudes and meat consumption, in which meat appre-
ciation was the key factor. However, with regard to
hypothesis 2, generally it was the perceived unhealthiness
of vegetarian diets that was more important, rather than
the perceived healthiness (or necessity) of meat. This
suggests that an effective way of influencing meat con-
sumption may be to focus on the nutritional adequacy of
plant-based diets.

Lack of knowledge about vegetarian eating and the
perceived inconvenience of vegetarian diets were also
found to be important influences on meat consumption,
especially for women and middle-aged people. For
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Table I. Principal components of perceived difficulties with vegetarian diets

Factor and items

Factor loading

Factor 1: Vegetarianism health concerns and appreciates meat

Eigenvalue: 9-92
Cronbach alpha: 0-92
Percent of variance: 39-7%

There is not enough protein in vegetarian diets 78
There is not enough iron in vegetarian diets 76
I like eating meat 70
I think humans are meant to eat meat 70
I would be (or am) worried about my health (other than lack of iron or protein) 67
Vegetarian diets are boring 67
I wouldn’t (or don’t) get enough energy or strength from the food 66
I do not want to change my eating habit or routine 64
Vegetarian diets are not filling enough 61
It takes too long to prepare vegetarian food 44
It is inconvenient 42
I don’t want to eat strange or unusual foods 41
My family/spouse/partner won’t eat vegetarian food 36
Factor 2: Lack of knowledge and convenience re vegetarianism

Eigenvalue: 1-80

Cronbach alpha: 0-86

Percent of variance: 7-2%

I don’t know what to eat instead of meat 72
I need more information about vegetarian diets 69
I lack the right cooking skills 68
I don’t have enough willpower 59
There is too limited a choice when I eat out 57
It is inconvenient 54
It takes too long to prepare vegetarian food 48
Vegetarian options are not available where I shop or in the canteen or at my home 44
Factor 3: Social concerns about vegetarianism

Eigenvalue: 1-53

Cronbach alpha: 0-84

Percent of variance: 6-1%

I don’t want people to stereotype me negatively (e.g. that I must be strange) 77
People would (or do) think that I'm a wimp or not macho enough 75
I don’t want to eat strange or unusual foods 57
I would (or do) feel conspicuous among others 55
Vegetarian options are not available where I shop or in the canteen or at my home 51
Someone else decides on most of the food I eat 44
Vegetarian diets are not filling enough 36
It takes too long to prepare vegetarian food 35
Factor 4: Social influences against vegetarianism

Eigenvalue: 1-11

Cronbach alpha: 0-79 (0-81 if last item omitted)

Percent of variance: 4-5%

My family eats meat 89
My friends eat meat 87
I would (or do) feel conspicuous among others 41
My family/spouse/partner won’t eat vegetarian food 39

Factor loadings are in one hundredth units.

example, if people are unsure about how to prepare
meat-free meals, perhaps because of lack of information
or a perception that preparation of vegetarian meals is
inconvenient, they are left with preparing meals that
they know—ones which contain meat. In addition, if
vegetarian food is not readily available when they eat

out or shop, the lack of options means they are more
likely to consume meat more frequently.

The role of personal values was weak, as predicted
(hypothesis 8). In a similar way, neither use of, nor trust
in information sources were important predictors of
meat consumption, although this was unexpected. One
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Table 2. Results of principal components analysis of beliefs about meat

Factor and items

Factor loading

Factor 1: Meat is a necessary dietary component
Eigenvalue: 8-29

Cronbach alpha: 0-22 (0-38 if 9th item omitted)
Percent of variance: 41-4%

Meat is important for the health of babies and toddlers 86
Meat is necessary in children’s diets 85
Meat is necessary in the adult human diet 73
Meat is important for building strength 66
Red meat is the best-absorbed source of dietary iron 57
Non-vegetarians are healthier than vegetarians 47
I love to eat red meat such as beef, veal or lamb 42
Meat such as beef and lamb is unhealthy to eat —41
I think meat is disgusting —40
Humans have no right to kill animals for food -39
Meat production is cruel to animals -39
Factor 2: Red meat appreciation

Eigenvalue: 2-06

Cronbach alpha: 0-49 (0-62 if 8th item omitted)

Percent of variance: 10-3%

I prefer to eat red meat more than fruit or vegetables 80
Nothing satisfies my appetite like a thick juicy steak 80
When I eat out to celebrate a social occasion, I usually eat some kind of red meat 72
I love to eat red meat such as beef, veal or lamb 68
Vegetarians are hippies or weirdos 52
Meat production is cruel to animals —46
Meat is important for building strength 45
I think meat is disgusting —45
Meat is necessary in the adult human diet 40
Non-vegetarians are healthier than vegetarians 38
Humans have no right to kill animals for food —38
Factor 3: Meat is unhealthy

Eigenvalue: 1-21

Cronbach alpha: 0-73 (0-85 if last item omitted)

Percent of variance: 6-1%

Meat causes heart disease 77
Meat causes cancer 74
Red meat such as beef or lamb is fattening 73
Meat such as beef and lamb is unhealthy to eat 66
I think meat is disgusting 53
Humans have no right to kill animals for food 47
Meat production is cruel to animals 44
Red meat is very expensive 43
I love to eat red meat such as beef, veal or lamb -35

Factor loadings are in one hundredth units.

explanation could be that information sources are a
stronger influence on beliefs about meat than on meat
consumption, as is true for personal values. Further
research on meat beliefs and information sources is
required to verify this.

The impact of demographic variables in the overall
regression equation was also low (as it was in Worsley
and Skrzypiec’s 1998 study), although when the
respondents were split into sex and age groups there
were differences. It appears that men and women need to
be considered separately in any attempt to influence
frequency of meat consumption. In contrast to women,

men were influenced more by their friends and beliefs
about meat than by their difficulties with vegetarianism
per se. It has been well documented that women are more
health conscious than men (Warde & Hetherington,
1994; Kemmer et al., 1998; Fagerli & Wandel, 1999) and
this was also true for the present study (hypothesis 7).
Contrary to our hypothesis, older people were not more
concerned about health than the other age groups: all
age groups had strong health concerns. They were
concerned with different aspects of health, however. A
perceived lack of iron and protein in vegetarian diets was
a positive predictor of meat consumption for the two
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Table 3. Multiple regression of frequency of meat consumption

B SE p
All respondents
Vegetarianism health concerns and appreciates meat 0-33 0-08 -
Number of vegetarian friends —0-3 0-06 -
Lack of knowledge and convenience re vegetarianism 0-35 0-05 -
Meat is unhealthy —0-72 0-06
Red meat appreciation 0-8 0-07 -
Meat is a necessary dietary component 0-79 0-07 -
Constant 73 0-12 -
R square: 72-4%
Women
Vegetarianism health concerns and appreciates meat 0-35 0-11 o
Lack of knowledge and convenience re vegetarianism 0-34 0-07 -
Meat is unhealthy —0-71 0-08 -
Red meat appreciation 0-93 0-1 o
Meat is a necessary dietary component 0-77 0-09 -
Universal values —0-3 0-08 -
Number of children < 18 years in household 0-14 0-06 )
Constant 68 0-08
R square: 72-0%
Men
Number of vegetarian friends —0-38 0-09
Meat is a necessary dietary component 0-86 0-09 -
Red meat appreciation 0-32 0-08 .
Meat is unhealthy —0-68 0-08 o
Lack of knowledge and convenience re vegetarianism 0-86 0-09 o
Trust advertising and mass media 0-77 0-08 -
Constant 7-34 018
R square: 77-7%
Young people
Vegetarianism health concerns and appreciates meat 0-37 0-12 -
Recall of the promotion of vegetarianism —0-43 0-21 *
Number of vegetarian friends —0-2 0-08 :
Lack of knowledge and convenience re vegetarianism 0-32 0-08 -
Meat is unhealthy —0-68 0-09 -
Meat is a necessary dietary component 0-73 0-1 o
Red meat appreciation 0-79 0-11 -
Number of children < 18 years in household 0-24 0-06 -
Recall of the promotion of meat —0-53 0-19 -
Constant 723 0-23
R square: 82-9%
Middle-aged people
Vegetarianism health concerns and appreciates meat 0-38 0-13 -
Lack of knowledge and convenience re vegetarianism 0-46 0-09 -
Red meat appreciation 0-93 0-11 -
Meat is unhealthy —0-75 0-1 -
Meat is a necessary dietary component 0-84 0-11 .
Constant 6-89 0-08
R square: 68-2%
Older people
Meat is a necessary dietary component 0-93 0-11 o
Meat is unhealthy —0-78 0-1 o
Red meat appreciation 0-74 0-11 o
Use social sources 0-29 0-1 -
Constant 7-02 0-1

R square: 55-1%

p <0:001; “p<0-01; “p<0-05.
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younger groups, whereas for older people it was the
perceptions that: (i) meat is necessary in the diet in
general; and (ii) that it does not cause disease and is not
fattening.

The more vegetarian friends respondents had, the less
often meat was consumed, as predicted (hypothesis 6).
Indeed, for men the presence of vegetarian friends was
the main (negative) predictor of the frequency of meat
consumption. It is not known whether vegetarians
influence their meat-eating friends to decrease their meat
consumption, or if people who eat little or no meat are
more likely to become friends with people with similar
meat consumption frequency. The latter may occur
because vegetarians hold different worldviews to non-
vegetarians.

Beliefs about meat were important predictors of meat
consumption, particularly for older people. The most
important were that meat does not cause heart disease or
cancer or is otherwise unhealthy and that meat is a
necessary dietary component. Although it is likely that
meat does not cause cancer or heart disease, there is
evidence (reported above) that vegetarians have lower
mortality from ischaemic heart disease. If the general
population—particularly those in their mid-50s or
older—was more aware of such research, perhaps meat
consumption would be more susceptible to change.
Also, health promotion campaigns that focus on whe-
ther meat is necessary for humans could be an impor-
tant influence on meat consumption. This may be
particularly so if they were directed predominantly at
older people and men.

One possible limitation of the survey was the Meat
Consumption Score. It was a simple measure of fre-
quency of red and white meat consumption, which in
future work could be extended to include subcatego-
ries such as beef, pork, processed meat and poultry.
The amount of meat eaten could be measured in more
detail to provide a more complete description of meat
consumption.

The present findings have important public health
implications. Some of the difficulties people find with
meat-free diets will also apply to plant-based diets
generally. Plant-based diets are becoming more widely
acknowledged as providing health benefits, including
a decrease in the risk of particular diseases (Key et al.,
1999a,b). The promotion of plant-based diets is desir-
able not only from a health perspective, but also from
environmental and animal welfare perspectives.

A large proportion of the variance in frequency of
meat consumption was predicted by difficulties with
vegetarian diets, beliefs about meat, and the number of
vegetarian friends, with difficulties being most impor-
tant overall. The study has highlighted the importance
of taking sex and age into account when looking at

predictors of frequency of meat eating, which in turn
should be important when attempting to influence the
consumption of plant-based diets. Ways to promote
plant-based diets might include the provision of infor-
mation about the nutritional adequacy and preparation
of plant-based meals and more vegetarian-friendly
shopping and dining environments.

References

Adams, CJ. (1990). The sexual politics of meat: a feminist-
vegetarian critical theory. New York: Continuum.

American Dietetic Association (1997). Position of the
American Dietetic Association: vegetarian diets. Journal
of the American Dietetic Association 97, 1317—-1321.

Appleby, P.N., Thorogood, M., Mann, J.I. & Key, T.J.A.
(1999). The Oxford vegetarian study: an overview.
American Journal of Clinical Nutrition 70(suppl.), S525—
S531.

Australian Bureau of Statistics (1995). National nutrition
survey selected highlights. Canberra: Australian Govern-
ment Publishing Service.

Beardsworth, A. & Keil, T. (1991). Health-related beliefs
and dietary practices among vegetarians and vegans: a
qualitative study. Health Education Journal 50, 38—42.

Beilin, L.J. (1994). Vegetarian and other complex diets, fats,
fiber and hypertension. American Journal of Clinical
Nutrition 59(suppl.), S1130-S1135.

Bingham, S.A. (1999). High-meat diets and cancer risk.
Proceedings of the Nutrition Society 58, 243—-248.

Cox, D.N., Anderson, A.S., Lean, M.E.J. & Mela, D.J.
(1998). UK consumer attitudes, beliefs and barriers to

increasing fruit and vegetable consumption. Public
Health Nutrition 1, 61—68.
Dietz, T., Frisch, A.S., Kalof, L., Stern, P.C. &

Guagnano, G.A. (1995). Values and vegetarianism: an
exploratory analysis. Rural Sociology 60, 533—542.

Dillman, D.A. (1978). Mail and telephone surveys: the total
design method. Washington: John Wiley and Sons.

Dwyer, J.T. (1988). Health aspects of vegetarian diets.
American Journal of Clinical Nutrition 48, 712—738.

Dwyer, J.T. (1991). Nutritional consequences of vegetarian-
ism. Annual Review of Nutrition 11, 61-91.

Fagerli, R.A. & Wandel, M. (1999). Gender differences in
opinions and practices with regard to a “healthy diet”.
Appetite 32, 171-190.

Feather, N., Norman, M. & Worsley, A. (1998). Values and
valences: variables relating to the attractiveness and
choice of food. Journal of Applied Social Psychology 28,
639-656.

Fiddes, N. (1991). Meat: a natural symbol.
Routledge.

Fieldhouse, P. (1986). Food and nutrition: customs and
culture. London: Croom Helm.

Freeland-Graves, J., Greninger, S.A., Graves, G.R. &
Young, R.K. (1986). Health practices, attitudes, and
beliefs of vegetarians and nonvegetarians. Journal of the
American Dietetic Association 86, 913-918.

Furnham, A. & Forey, J. (1994). The attitudes, behaviors
and beliefs of patients of conventional vs. complementary
(alternative) medicine. Journal of Clinical Psychology 50,
458-469.

London:



Furst, T., Connors, M., Bisogni, C.A., Sobal, J. & Falk, L.W.
(1996). Food choice: a conceptual model of the process.
Appetite 26, 247—-266.

Gallup (1997). The Realeat Survey 1997: changing attitudes to
meat consumption. Newport Pggnell: Haldane Foods.
Goldberg, J.P. & Hellwig, J.P. (1997). Nutrition research in
the media: the challenge facing scientists. Journal of the

American College of Nutrition 16, 544—550.

Grunert, K.G., Brunso, K. & Bisp, S. (1993). Food-related
life-style: development of a cross-culturally valid instru-
ment for market surveillance. MAPP Working Paper
No. 12. Aarhus: The Aarhus School of Business.

Hamilton, M.B. (1993). Wholefoods and healthfoods: beliefs
and attitudes. Appetite 20, 223-228.

Heesacker, M., Petty, R.E. & Cacioppo (1983). Field depen-
dence and attitude change: source credibility can alter
persuasion by afffecting message-relevant thinking.
Journal of Personality 51, 653—666.

Janelle, K.C. & Barr, S.I. (1995). Nutrient intakes and eating
behaviour scores of vegetarian and non-vegetarian
women. Journal of the American Dietetic Association 95,
180—189.

Kearney, M., Gibney, M.J., Martinez, J.A., de
Almeida, M.D.V., Friebe, D., Zunft, HIJ.F. et al.
(1997). Perceived need to alter eating habits among repre-
sentative samples of adults from all member states of the
European Union. European Journal of Clinical Nutrition
51(suppl. 2), S30—S35.

Kemmer, D., Anderson, A.S. & Marshall, D.W. (1998). Liv-
ing together and eating together: changes in food choice
and eating habits during the transition from single to
married/cohabiting. The Sociological Review 46, 48—72.

Key, T.H., Thorogood, M., Appleby, P.M. & Burr, M.L.
(1996). Dietary habits and mortality in 11 000 vegetarians
and health conscious people: results of a 17 year follow
up. British Medical Journal 313, 775-779.

Key, T.J., Fraser, G.E., Thorogood, M., Appleby, P.N.,
Beral, V., Reeves, G. et al. (1998). Mortality in vegetar-
ians and non-vegetarians: a collaborative analysis of
8300 deaths among 76 000 men and women in five pro-
spective studies. Public Health Nutrition 1, 33—41.

Key, T.J., Davey, G.K. & Appleby, P.N. (1999a). Health
benefits of a vegetarian diet. Proceedings of the Nutrition
Society 58, 271-275.

Key, T.J., Fraser, G.E., Thorogood, M., Appleby, P.N.,
Beral, V., Reeves, G. et al. (1999b). Mortality in vegetar-
ians and nonvegetarians: detailed findings from a colla-
borative analysis of 5 prospective studies. American
Journal of Clinical Nutrition 70(suppl.), S516—S524.

Knutsen, S.F. (1994). Lifestyle and the use of health services.
American Journal of Clinical Nutrition 59(suppl.), S1171—
S1175.

Lappalainen, R., Saba, A., Holm, L., Mykkanen, H. &
Gibney, M.J. (1997). Difficulties in trying to eat healthier:
descriptive analysis of perceived barriers for healthy eat-
ing. European Journal of Clinical Nutrition 51(suppl. 2),
S36—-S40.

Lester, I.H. (1994). Australia’s food and nutrition. Canberra:
Government Publishing Service.

Lewis, S. (1994). An opinion on the global impact of meat
consumption. American Journal of Clinical Nutrition
59(suppl.), S1099—-S1102.

Lindeman, M. & Stark, K. (1999). Pleasure, pursuit of health
or negotiation of identity? Personality correlates of food

Influences on meat consumption in Australia 135

choice motives among young and middle-aged women.
Appetite 33, 141-161.

McGinnies, E. (1968). Studies in persuasion: IV. Source
credibility and involvement as factors in persuasion with
students in Taiwan. The Journal of Social Psychology 74,
171-180.

MclIntosh, W.A., Fletcher, R.D., Kubena, K.S. &
Landmann, W.A. (1995). Factors associated with sources
of influence/information in reducing red meat by elderly
subjects. Appetite 24, 219-230.

MclIntosh, W.A., Kubena, K.S., Jiang, H., Usery, C.P. &
Karnei, K. (1996). An application of the Health Belief
Model to reductions in fat and cholesterol intake. Journal
of Wellness Perspectives 12, 98—107.

National Health and Medical Research Council (1992). Diet-
ary guidelines for Australians. Canberra: AGPS.

Norman, P. & Conner, M. (1996). The role of social cogni-
tion models in predicting health behaviours: future direc-
tions. In M. Conner & P. Norman (Eds), Predicting
health behaviour: research and practice with social cogni-
tion models. Pp. 197-225. Buckingham: Open University
Press.

Pimentel, D., Houser, J., Preiss, E. & White, O. (1997).
Water resources: agriculture, the environment, and
society. BioScience 47, 97-106.

Pollay, R.W. & Gallagher, K. (1990). Advertising and cul-
tural values: reflections in the distorted mirror. Interna-
tional Journal of Advertising 9, 359—-372.

Richardson, N.J. (1994). UK consumer perceptions of meat.
Proceedings of the Nutrition Society 53, 281-287.

Richardson, N.J., Shepherd, R. & Elliman, N.A. (1993). Cur-
rent attitudes and future influences on meat consumption
in the UK. Appetite 21, 41-51.

Rosenstock, 1.M. (1974). Historical origins of the Health
Belief Model. Health Education Monographs 2,
328-335.

Rozin, P., Markwith, M. & Stoess, C. (1997). Moralization
and becoming a vegetarian: the transformation of prefer-
ences into values and the recruitment of disgust. Psycho-
logical Science 8, 67-73.

Sanders, T.A.B. & Reddy, S. (1994). Nutritional implications
of a meatless diet. Proceedings of the Nutrition Society 53,
297-307.

Sapp, S.G. & Harrod, W.J. (1989). Social acceptability and
intentions to eat beef: an expansion of the Fishbein-Ajzen
model using reference group theory. Rural Sociology 54,
420-438.

Schwartz, S.H. (1992). Universals in the content and
structure of values: theoretical advances and empirical
tests in 20 countries. Advances in Experimental Social
Psychology 25, 1-65.

Sims, L.S. (1978). Food-related value-orientations, attitudes
and beliefs of vegetarians and non-vegetarians. Ecology
of Food and Nutrition 7, 23-35.

Thorogood, M., Mann, J., Appleby, P. & McPherson, K.
(1994). Risk of death from cancer and ischaemic heart
disease in meat and non-meat eaters. British Medical
Journal 308, 1667—1670.

US Department of Health and Human Services (2000).
Healthy people 2010. Conference Edition. Washington
DC: USDH and HS.

Vegetarian Resource Group (1999). How many people order
vegetarian meals when eating out? Baltimore: Vegetarian
Resource Group.



136 E.Leaand A.Worsley

Warde, A. & Hetherington, K. (1994). English households
and routine food practices: a research note. The Sociol-
ogical Review 42, 758-778.

White, R. & Frank, E. (1994). Health effects and prevalence
of vegetarianism. Western Journal of Medicine 160, 465—
471.

Wolinsky, F.D. (1980). The sociology of health: principles,
professions and issues. Boston: Little/Brown.

World Cancer Research Fund & American Institute for
Cancer Research (1997). Food, nutrition and the preven-
tion of cancer: a global perspective. Washington DC:
American Institute for Cancer Research.

Worsley, A. & Scott, V. (2000). Consumers’ concerns about
food and health in Australia and New Zealand. Asia
Pacific Journal of Clinical Nutrition 9, 24-32.

Worsley, A. & Skrzypiec, G. (1998). Do attitudes predict red
meat consumption among young people? Ecology of Food
and Nutrition 37, 163—195.

Worsley, A., Baghurst, K. & Skrzypiec, G. (1995). Meat
consumption and young people. CSIRO Final Report to
the Meat Research Corporation. Adelaide: CSIRO, Divi-
sion of Human Nutrition.

Zey, M. & Mclntosh, W.A. (1992). Predicting intent to con-
sume beef: normative versus attitudinal influences. Rural
Sociology 57, 250—265.



