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A B S T R A C T

Sensory preference for three apple varieties varying in degree
of mealiness was investigated among British and Danish
consumers. The experimental design was re¯ected in the
sensory pro®les, where di�erences in ¯avour were mainly
related to varieties and di�erences in texture mainly to mea-
liness condition. Internal preference mapping showed that
preference was more strongly related to variety than meali-
ness condition. Overall, Boskoop apples were less preferred
than Cox and Jonagold. Mealiness was considered a nega-
tive quality attribute associated with ¯u�y appearance, stale
¯avour and ¯oury and granular texture. The preference pat-
terns for British and Danish consumers were similar and
re¯ected no cross-cultural di�erences. Di�erences between
individuals varying in Private Body Consciousness (PBC)
were not re¯ected in the preference patterns. Internal pre-
ference maps obtained from high and low PBC individuals
were largely similar. However, high PBC individuals
appeared to rely more strongly on the sensory characteristics
of apples than low PBC individuals when forming pre-
ference ratings. # 1998 Elsevier Science Ltd. All rights
reserved
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I N T R O D U C T I O N

In Britain, the consumption of fresh fruit has increased
steadily over the last two decades. However, the popu-
larity of apples is being challenged by other types of fruit,
notably bananas, soft citrus and grapes (MAFF, 1996).
Further, British grown apples which currently supply
about 30% of the UK consumption, are facing competi-
tion from apples grown in New Zealand, South Africa,

Eastern Europe and the US. Newer bi-coloured varieties
like Jonagold, Elstar, and, particularly Fuji, Gala and
Braeburn are becoming very popular at the cost of tra-
ditional major commercial varieties like Red Delicious,
Golden Delicious, and Granny Smith (Seaton, 1996).
However, Britain is not unique in this respect. Similar
changes in the fresh fruit consumption are taking place
throughout Europe.

In the apple industry these changes have created a
growing awareness of the importance of keeping the
varietal mix in line with consumer preferences. Recent
market research conducted for ENZA, the marketing
organisation for New Zealand apples in the UK, has
shown that nearly 80% of UK consumers consider qual-
ity more important than price (Market Review, 1996).
While ¯avour undoubtedly contributes greatly to con-
sumer acceptance of apples, it is not the only sensory
property of importance. History has shown that screen-
ing to optimise one sensory characteristic often results in
losses in quality of others, e.g. texture (McDaniel, 1995).
Recent research on twelve commercially available des-
sert apple varieties (Dalliant-Spinnler et al., 1996)
showed that both ¯avour and texture played important
roles for consumer preference. Further, texture and ¯a-
vour were more important than aroma or appearance,
although the latter appeared to drive the lower pre-
ference dimensions. Sensory characteristics like spongy
texture and negative ¯avour attributes (e.g. soapy, o�-
¯avour and pear-like) in¯uenced consumer preference
negatively. Most consumers' preference vectors were
lying in the direction positively associated with ®rmness,
juiciness and sweetness. Note that these results are in line
with the shift in preference patterns from Golden Deli-
cious toward Braeburn and Fuji mentioned above.

Some fruits including apples, peaches and tomatoes
vary in susceptibility to becoming mealy. Growers and
traders in the apple industry consider mealiness, a char-
acteristic associated with powdery, ¯oury and granular
texture, a negative quality attribute. The susceptibility
to becoming mealy di�ers not only among fruits but also
within varieties of each type of fruit. For apples, Jona-
gold and Cox varieties are more susceptible to becoming
mealy than, for example, Granny Smith and Fuji.
Although the importance of mealiness for consumer per-
ception of apple quality has not been established exactly,
it is expected to be negative. This notion is tested in the
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present study, which aims to explore the sensory changes
occurring when apples become mealy, and the in¯uences
of these on consumer preference. Speci®cally, it is predicted
that consumers perceive mealiness as a negative quality attribute,
and show higher liking for fresh than aged apples (hypothesis 1).

The total world supply of apples is predicted to reach
53 million tonnes in 2000, an increase of more than 50%
compared to 1980 (Seaton, 1996). One likely result of
this dramatic rise in output is an increase in international
trading, with produce being consumed in a di�erent part
of the world to where it was grown. This development is,
however, no di�erent for apples than many other com-
modities. All markets are becoming increasingly interna-
tional (Buisson, 1995), and products are sold worldwide
to consumer populations with di�ering preference pat-
terns. Thus, producers, growers and trade organisations
are faced with not only understanding the relationship
between consumer preference and product character-
istics, but also how this relationship depends on the cul-
tural context. Although research in this area is not new,
the growing internationalisation of markets is re¯ected in
an increased interest in cross-cultural research. Prior to
1990, there was little research on cross-cultural di�er-
ences particularly with reference to foods rather than
simple aqueous solutions. However, results from the lat-
ter, showing that chemosensory perception is largely
similar across cultures (e.g. Druz and Baldwin, 1982;
Prescott et al., 1992), have also been con®rmed in food
products, for example, co�ee (Lundgren et al., 1978) and
orange juice, corn-¯akes and ice-cream (Prescott et al.,
1997). In contrast to sensory perception, preferences tend
to di�er between cultures (Prescott and Bell, 1995). For
example, Druz and Baldwin (1982) reported substantial
di�erences in the levels of sweetness preferred by Kor-
eans and Nigerians compared to North American Cau-
casians. Di�erences between Taiwanese and US students
with respect to sweetness in cookies were reported by
Bertino et al. (1983). MacDonald et al. (1993) found some
di�erences between Peruvian and Canadian consumers'
preferences for bitterness and salt in potato pureÂ e. For
apples, there has been little published research on con-
sumer preferences. The study by Dalliant-Spinnler et al.
(1996) was performed with British consumers only, and
consumer preferences for dessert apples have not yet been
explored in a cross-cultural context. We attempt to do so
in this study by comparing preference patterns for British
and Danish consumers.

Food related cultural di�erences have previously
been identi®ed using the food-related lifestyle
instrument (Brunsù et al., 1996), theory of Planned
Behaviour (Ajzen, 1988), and laddering and means-end
chain methodology (Gutman, 1982; Reynolds and Gut-
man, 1988). Using these methodologies, cultural di�er-
ences between Denmark and Britain have been
established with respect to food choice and value per-
ception (e.g. Shepherd et al., 1998) and consumer atti-
tudes to food (e.g. IEFS, 1996). A recent EU project on
`the development of models for understanding and pre-

dicting consumer food choice' (AIR2-CT94-1315) has
contributed substantially to this research. During this
project, di�erences between Danish and British con-
sumers, speci®cally with respect to attitudes to buying
organic pork and product perceptions of beef and vege-
table oil, were established (Shepherd et al., 1998). Based
on the ®ndings outlined above, we predict that preference patterns
for apples among British and Danish consumers di�er
(Hypothesis 2).

Several di�erent approaches to the identi®cation of
consumer segments, including demographic character-
istics, product bene®ts and lifestyle are used in consumer
and market research. In brand preference studies these
approaches have successfully been used to characterise
consumer segments with di�erent preferences for, e.g.
fermented lamb sausages (Helgesen et al., 1997), restruc-
tured steaks (Nute et al., 1988), lager (Greenho� and
MacFie, 1994) and the likelihood of consuming starchy
foods (Monteleone et al., 1998). Personality character-
istics have also been identi®ed as in¯uencing consumer
perception and preferences (Pangborn, 1981). Private
Body Consciousness (PBC: Miller et al., 1981), an indivi-
dual di�erence measure of inner bodily awareness, is one
such personality characteristic. Subjects are classi®ed as
being either high or low in PBC on the basis of their
sensitivity to changes in body temperature, internal ten-
sions, heart rate, dryness of mouth and throat, and hun-
ger sensations. The Private Body Consciousness measure
has previously been successfully linked to di�erences in
aspects of human behaviour including stress (Baradell
and Klein, 1993); problem solving (Klein and Barnes,
1994); perception of pain (Ahles, 1993); and e�ects of
alcohol (Zuber et al., 1988).

In accordance with PBC theory, which predicts that
high PBC individuals are more sensitive to changes in
their bodily state than low PBC individuals, Miller et al.
(1981) found that administration of ca�eine, a substance
known to induce psychological changes, caused larger
changes in high PBC individuals than in low PBC indi-
viduals. That is, individuals who scored high on the PBC
scale were more aware of the stimulating e�ect of caf-
feine than those who scored low. Systematic investiga-
tions of di�erences in sensory perception among
individuals varying in PBC were ®rst conducted by Ste-
vens. He reported di�erences in perception of sensory
attribute intensity (Stevens, 1990), and hedonic respon-
ses (Stevens et al., 1989) among high and low PBC indi-
viduals. Solheim and Lawless (1996) linked di�erences in
PBC to the relative importance of sensory and informa-
tional cues for product acceptance. Generally, indivi-
duals low in PBC were more a�ected by information on
cheese fat content than high PBC individuals. In com-
parison, high PBC individuals appeared to pay more
attention to sensory cues than product information when
forming preference ratings. This indicated that high PBC
individuals were more aware of sensory characteristics in
food products consumed, and more able to discriminate
between products on the basis of sensory attributes than
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low PBC individuals. Collectively these studies suggest
that sensory characteristics may be more important
to high PBC than low PBC individuals in terms of pro-
duct acceptability. That is, because high PBC individuals
are more sensitive to sensory changes, they are more
likely to base their preference judgements on character-
istics linked to these changes than individuals who are less
aware of sensory di�erences. Speci®cally, it is predicted that
preference is more strongly associated with sensory characteristics
in high than low PBC individuals (hypothesis 3).

M A T E R I A L S A N D M E T H O D S

Samples

Three apple varieties, selected among commercially
important varieties known to be susceptible to varying
degrees of mealiness, were used, namely Belle de Boskoop
(B), Cox's Pippin Orange (C), and Jonagold (J). The
apples were grown and harvested in Belgium (Flanders
Centre for Postharvest Research) and kept in commer-
cial storage until required for testing. Di�erent stages of
mealiness were introduced by storing apples at an
increased temperature (21�C, 80% �5% R.H.) for
either 1 or 2 weeks in a climate-room. Together with
untreated samples, this resulted in three varying levels of
mealiness, characterised as `fresh', `mid-point' and
`mealy'. These are referred to as 1 (fresh), 2 (mid-point),
and 3 (mealy), respectively. After arriving in Denmark
and Britain the apples were kept in cold storage
(between 2 and 4�C) from which they were removed
between 12 and 24 h before testing commenced.

Descriptive sensory analysis

The sensory panel consisted of 12 females, all experi-
enced in sensory evaluation of apples. The panel's initial
training in sensory evaluation of apples is described in
detail by Dalliant-Spinnler et al. (1996), and at the time
of this study a majority of the panellists had participated
in ten or more sensory pro®ling studies of apples. Apple
samples were presented peeled, cored and quartered.
Bottled water and neutral biscuits (crackers) were used
for neutralisation. Sensory booths were equipped with
arti®cial daylight lighting, air extraction and air con-
ditioning. Data were collected automatically via PC by
scoring attributes on a 16 cm graphical line scale from 0
to 100. Samples were pro®led in two replicates using a
vocabulary of 41 attributes, which was derived from
previous sensory analysis of Southern Hemisphere eating
apples (Dalliant-Spinnler et al., 1996). Nine samples were
tested in one session using a presentation design balanced
for order of presentation and ®rst-order carry over e�ects
(MacFie et al., 1989). Panellists were instructed to score
attributes in the order of ®rst bite texture, texture during
chewing, and ¯avour during chewing. The panellists

then waited for 15 s before scoring afterswallow char-
acteristics. Attributes relating to internal appearance and
internal odour were scored last.

Consumer preference testing

All consumers, both Danish and English, were recruited
and selected on the basis that they ate apples at least
once a week. In Denmark, 140 consumers from the
Kolding area were recruited, of which 117 (84%) parti-
cipated. In England, 150 consumers from the Reading
area were recruited and 127 (85%) participated. After
being introduced to the test objective and the testing
procedure consumers rated ten samples for preference.
The consumers rated each sample for liking on a 9-point
hedonic box scale from `dislike extremely' to `like extre-
mely'. Samples were presented monadically, balancing
the order of presentation and ®rst order carry-over
e�ects (MacFie et al., 1989). Water and biscuits were
available for neutralisation. To avoid ®rst-sample e�ects
(Meilgaard et al., 1995, p. 40) a warm-up sample was
presented ®rst. The consumers were then presented with
a questionnaire booklet consisting of general demo-
graphic questions, variables on product use and aware-
ness, and the Private Body Consciousness (PBC: Miller et
al., 1981) questionnaire. The latter is a 5-item scale
measuring awareness of changes in internal physical
parameters such as temperature, hunger, and tension.
Subjects indicated how characteristic each statement was
to them on a 5-point scale from `extremely uncharacter-
istic' to `extremely characteristic'.

D A T A A N A L Y S I S

The pro®ling data from each sensory attribute was sub-
jected to a two-way analysis of variance using samples
(variety and mealiness) and assessors as main factors.
Averaging across assessors and replicates, the sample
mean values for each attribute were input to principal
components analysis (PCA: Piggott and Sharman, 1986)
of the correlation matrix. The preference data was ana-
lysed using preference mapping methodology. Preference
mapping (Carroll, 1972) constitutes a group of statistical
techniques aimed at the analysis of preference data,
taking account of individual di�erences in consumers'
perception of preference. Internal preference mapping
(Greenho� and MacFie, 1994) refers to the analysis of
preference data only, and provides a summary of the
main preference directions and the associated consumer
segments. Information about the sensory properties
driving preference may be obtained by projecting sen-
sory attributes onto the sample map spanned by the ®rst
internal preference dimensions (MacFie and Hedderley,
1993). Recent developments in internal preference
methodology has resulted in techniques for the
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signi®cance testing of individual consumers ®tted by the
preference model and whether di�erences between pro-
duct preferences are signi®cant (e.g. Dalliant-Spinnler et
al., 1996; Monteleone et al., 1998; Wakeling and MacFie,
in preparation). In this study preference data obtained
from Danish and British consumers were submitted to
internal preference mapping of the correlation matrix.
Signi®cance testing was carried out at the 5% level. The
means of the sensory attributes were correlated (r2>0.5)
with the two-dimensional internal preference space to
interpret this in terms of the sensory variation driving
preference. Validity of the British and Danish PBC scales
were explored by correlation and principal components
analyses. The PBC test scores were divided into tertiles
(three groups of equal size) separating consumers high,
medium and low in PBC. Di�erences in preference scor-
ing between individuals varying in PBC were explored
by analysis of variance. Further, data for the high and
low PBC consumer groups were analysed separately by
internal preference mapping. The in¯uence of demo-
graphic characteristics and product use variables on
consumer preference was examined by analysis of
variance.`tpb 1pc

R E S U L T S

Descriptive sensory analysis

Analysis of variance showed a signi®cant e�ect
(p<0.001) of variety and mealiness treatment for 16
attributes, suggesting that apple ¯avour and texture dif-
fered with respect to both variety and mealiness treat-
ment. A signi®cant e�ect of variety but not mealiness
treatment was found for a further nine attributes sug-
gesting that there were large ¯avour di�erences between
varieties. Cox and Jonagold had a more sweet and fruity
¯avour than Boskoop apples, which were more acidic.
Mealiness treatment was signi®cant for four attributes
(p<0.05). Grassy odour and pear-drop ¯avour decreased
as the degree of mealiness increased, whereas residue and
pulpy texture increased. For all attributes the e�ect of
assessors was highly signi®cant (p<0.0001). Overall, the
absence of large assessor by sample interactions indicated
that the mean scores for most attributes gave a reliable
estimate of the samples' sensory properties and that it
was acceptable to analyse the averaged data by PCA.

The PCA of the correlation matrix resulted in a two-
factor solution accounting for 79.9% of the total varia-
tion, of which 51.5% was explained by the ®rst principal
component (PC) and 28.4% by the second. In the plot
spanned by the ®rst two PC scores (Fig. 1a) samples were
separated according to mealiness treatment along the
sensory direction from the lower right hand to upper left
hand corner of Fig. 1a. Along this axis, `mealy' apples
had higher positive scores than `mid-point' apples, which

in turn had higher positive scores than `fresh' apples. It
was interesting to note that `fresh' and `mid-point'
Jonagold apples were perceived to be similar to each
other and distinct from `mealy' samples, whereas `mid-
point' and `mealy' Boskoop samples were similar to each
other and distinct from `fresh' Boskoop apples. Another
axis, perpendicular to this mealiness axis, spanned
between the lower left hand and upper right hand
corner separating Cox and Jonagold from Boskoop
apples. This axis was mainly related to odour and ¯avour
di�erences.

The axis related to varietal di�erences was spanned
between red apple, ¯oral, pear-like, cox-like, plum/
cherry and sweet ¯avours with high negative correlations
and unripe odour, green appearance, green lines, apple,
acid/sour, green apple, cooked apples and bitter ¯avours,
and bitter aftertaste with high positive correlations
(Fig. 1b). The mealiness axis was spanned between juicy
appearance, ®rst bite hardness and juiciness, and juicy
and crisp texture with high negative correlations and
¯u�y appearance, stale ¯avour, ¯oury, granular and
slimy texture, drying aftertaste, and residue in after-
swallow, with high positive correlations. This indicated
that the sensory changes related to the mealiness treat-
ment strongly a�ected apple texture. `Fresh' apples were
perceived more hard, juicy and crisp than `mealy'
apples, which were characterised as old, stale and ¯oury.
The third principal component, which accounted for
7.7% of the total variance, related mainly to ¯avour dif-
ferences between `fresh' Cox and the mealier Jonagold
samples. `Fresh' Cox apples were characterised by cox-
like, pear-drop, and plum/cherry ¯avours whereas `mid-
point' and `mealy' Jonagold apples were characterised as
watery.

Consumer preference testing

Analysis of variance suggested that variety and mealiness
treatment signi®cantly a�ected (p<0.05) preference rat-
ings in both consumer groups. Although the Danish
consumers overall gave higher preference ratings than
the British, all consumers showed a strong dislike for
Boskoop apples. There was no di�erence in preference
for Jonagold and Cox apples. While the British con-
sumers preferred `fresh' apples more than `mid-point'
and `mealy' apples, the Danish consumers appeared to
distinguish only between `fresh' and `mealy' apples.
When the samples were considered as nine individual
products the British consumers preferred `fresh' Jonagold
and Cox to other Jonagold and Cox samples, whereas
Danish consumers did not make such a distinction
(Table 1). For Boskoop apples the `fresh' samples were
less disliked than the more mealy samples.

Internal preference mapping was performed on pre-
ference data from the British and Danish consumers
separately. For both groups two preference dimensions
were signi®cant (a=0.05) and accounted for between
47% and 50% of the total variance. In the preference
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spaces spanned by the two ®rst dimensions 57 (48%)
Danish and 51 (40%) British consumers, respectively,
were signi®cantly ®tted at the 5% level. That is, they
were placed outside the 95% con®dence ellipse. The two-
dimensional sample maps were very similar to each other
(Fig. 2a and b) and to that derived from PCA of the
sensory pro®ling data (Fig. 1a). Boskoop samples were
separated from Cox and Jonagold apples along the ®rst
preference dimension. While Danish consumers (Fig. 2a)
showed similar preference for Boskoop samples, the Brit-
ish found the `mid-point' and `mealy' Boskoop similar to
each other but di�erent from `fresh' Boskoop (Fig. 2b).

Samples appeared to be separated according to mealiness
treatment on the second preference dimension. The
Danish consumers perceived `fresh' Jonagold, and to a
lesser extent `fresh' Cox, di�erent from the more mealy
samples, which were considered quite similar. In com-
parison, British consumers found `fresh' and `mid-point'
Jonagold apples di�erent from the `mealy' Jonagold and
all three Cox samples.

The consumer scores plots suggested that the segmen-
tation patterns for Danish and British consumers were
very similar. Most consumers were placed at the right
hand side of the consumer plots (Fig. 2c and 2d), sug-
gesting that Boskoop apples were generally disliked.
There was a tendency toward two segments among the
Danish consumers. One segment, positioned in the upper
half of Fig. 2c, preferred `fresh' samples, particularly Cox
and Jonagold, although a minority also showed high
preference for `fresh' Boskoop. The second segment was
positioned in the lower right hand corner of Fig. 2c, and
consisted of consumers who preferred Cox and generally
more mealy samples. However, it was not possible to
distinguish between preference for Cox and Jonagold
apples in this segment. Similarly, visual inspection sug-
gested a tendency toward two preference segments
among the British consumers (Fig. 2d), separating con-
sumers who preferred the `fresh' samples, particularly
`fresh' Jonagold, from those who generally preferred Cox
apples. No consumers in either Britain or Denmark
expressed preference for `mid-point' or `mealy' Boskoop
apples. When data from the British and Danish con-
sumers were analysed together the product and con-
sumer maps were no di�erent to those obtained in the
separate analyses. Two preference dimensions were sig-
ni®cant and accounted for 48% of the total variance. At
the 5% signi®cance level 114 consumers (47%), of which
59 were Danish and 55 British, were signi®cantly ®tted.
There was no obvious segmentation of consumers with
respect to nationality.

The product characteristics driving preference were
identi®ed by projecting the mean sensory attributes
(r2>0.5) onto the combined internal preference map
obtained from the British and Danish consumers (Fig. 3).
On the ®rst preference dimension sweet, red apple and
¯oral/fruity ¯avours were associated with Cox and, to a
lesser extent, Jonagold apples. Sour/acid, unripe, green
apple ¯avours were particularly associated with `fresh'
Boskoop, whereas bitter, cooked apple and o�-¯avour
characteristics were more strongly associated with the
mealier Boskoop samples. On the second preference
dimension hard, juicy and crisp textures were strongly
associated with `fresh' Boskoop and Jonagold samples,
and to a lesser extent, `mid-point' Jonagold. In compar-
ison, ¯oury and granular texture, stale ¯avour, residue in
afterswallow and ¯u�y internal appearance were char-
acteristic of Cox apples, and the mealier samples in gen-
eral. Overall, the ®rst preference dimension was more
strongly related to ¯avour di�erences and the second to
texture di�erences.

FIG. 1. (a): Plot of the apple samples in the plane spanned by
the two ®rst principal components. See text for legend. (b): Plot
of the 41 attributes used to describe the apple samples with the
®rst two principal components. (1) = ®rst bite texture, (t) =
texture during chewing, (f) = ¯avour during chewing, (at) =
afterswallow, (io) = internal odour, and (ia) = internal
appearance.
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FIG. 2. (a): Plot of the apple samples in the plane de®ned by the two ®rst preference dimensions from the Danish consumers. Product
ellipses are 95% con®dence regions obtained by bootstrapping. (b): Plot of the apple samples in the plane de®ned by the two ®rst
preference dimensions from the British consumers. Product ellipses are 95% con®dence regions obtained by bootstrapping. (c): Plot of
the Danish consumers signi®cantly ®tted (5% level) by internal preference mapping in the plane de®ned by the two ®rst preference
dimensions. (d): Plot of the British consumers signi®cantly ®tted (5% level) by internal preference mapping in the plane de®ned by
the two ®rst preference dimensions.

TABLE 1. Mean Preference Scores for British and Danish Consumers

Code Sample Britain Denmark

Mean S.D. Duncan Mean S.D. Duncan

J1 Fresh Jonagold 6.74a 1.92 Ab 6.87 1.97 A
J2 Mid-point Jonagold 6.14 2.00 B 6.62 1.68 A
J3 Mealy Jonagold 6.05 1.91 B 6.53 1.78 A
B1 Fresh Boskoop 4.74 2.40 CD 5.32 2.07 B
B2 Mid-point Boskoop 4.93 2.23 C 4.79 1.88 C
B2 Mealy Boskoop 4.39 2.12 D 5.00 2.07 BC
C1 Fresh Cox 6.80 1.61 A 6.94 1.66 A
C2 Mid-point Cox 6.05 1.79 B 6.98 1.49 A
C3 Mealy Cox 5.86 2.03 B 6.63 1.66 A

aPreference was scored on a 9-point scale from 1=`dislike extremely' to 9=`like extremely'.
bDuncan multiple range testing is signi®cant at the 5% level if letters di�er within a column.
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Demographic and other variables

There was a near even spread between the number of
male and female consumers taking part in the test. Chi-
square testing suggested that the British and Danish
consumer groups di�ered with respect to age composi-
tion and type of occupation. The Danish consumers were
generally older than the British. There was, however, a
more even spread between young (<35 years), middle-
aged (36±55 years), and old (>56 years) consumers in
the Danish than British sample. With respect to occupa-
tion there were more British consumers in `part-time
work' and fewer `not in work' than Danish. These dif-
ferences did, however, not appear to in¯uence pre-
ference. Analysis of variance found no e�ect of
demographic variables on preference scores. With respect
to product usage variables analysis of variance showed
no signi®cant e�ects of gender and age, except for the
frequency of eating apples, where the youngest consumer
group ate apples less frequently than the older con-
sumers. Approximately 5% of the consumers reported
not eating apples weekly, as speci®ed in the recruitment
criteria. The importance of product characteristics like
¯avour, lack of blemish, country of origin etc. when
buying apples revealed little di�erence between Danish
and British consumers. In general, ¯avour and texture
were considered most important for choice. Then fol-
lowed appearance, lack of blemish and aroma. Packa-
ging, availability, apple variety, country of origin and
price seemed least important.

Correlation analysis and PCA indicated that the PBC
scales were reliably measuring one single underlying
construct. Cronbach's coe�cient alpha was 0.66 for the
British and 0.64 for the Danish scale. All scale items were
positively correlated with the ®rst principal component,

which, in both cases, explained approximately 42% of
the total variance. Analysis of variance for PBC scores
showed that there was no e�ect of gender among the
Danish consumers. British women, however, had sig-
ni®cantly higher PBC scores than British males. There
was a signi®cant interaction e�ect (p=0.006) between
gender and country, when data from British and Danish
consumers were analysed together. While there were no
di�erences between males, British women scored sig-
ni®cantly higher than their Danish counterparts. Fol-
lowing rank ordering of PBC scores from both British
and Danish consumers, 87 consumers were classi®ed in
the low PBC group (PBC �10), and 70 in the high PBC
group (PBC �14). One-way analyses of variance showed
no e�ect of PBC on preference scores, indicating that
consumers in di�erent PBC groups expressed similar
preferences for the nine apple samples. PBC showed no
e�ect on product use variables such as the frequency of
eating apples, the popularity of apples versus other types
of fruit, and the importance of ¯avour, texture, price,
packaging, etc. for choice. When performing internal
preference mapping with the high and low PBC groups
separately, the resulting preference maps were largely
similar and appeared little di�erent from the internal
preference mapping results obtained when analysing all
consumers together. The amount of variance accounted
for by the two ®rst preference dimensions varied between
46% and 51%. Twenty-nine sensory attributes corre-
lated signi®cantly with the two-dimensional internal
preference map derived from the low PBC group and 34
sensory attributes with that from the high PBC group.
The preference maps and projection of sensory attributes
are shown in Fig. 4. There appeared to be no distinct
grouping of British and Danish consumers.

D I S C U S S I O N

For both British and Danish consumers, preference
appeared more strongly related to variety than mealiness
treatment. In each country, as well as in the combined
analysis, the ®rst preference dimension separated samples
with respect to variety, highlighting the low acceptance
of Boskoop apples. Indeed, the position of consumers'
preference vectors suggested that preference was driven
by dislike of Boskoop more so than liking of Jonagold and
Cox apples. Greenho� and MacFie (1994) have pre-
viously described this tendency, noting that if acceptance
of one or several products is much lower than that of
other products, the preference segmentation tends to be
driven by dislike for those particular products. In this
case the preference segmentation indicated that con-
sumers generally disliked the bitter, acid, cooked apple
and unripe characteristics of Boskoop apples. This sug-
gested that dislike for Boskoop apples related more to
¯avour than texture characteristics. Although the level of
mealiness appeared less important to consumer

FIG. 3. Plot of the apple samples and of the sensory descriptors
signi®cantly correlated with the two ®rst preference dimensions
obtained from the British and Danish consumers.
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preference than ¯avour di�erences, the results con®rmed
that consumers perceived mealiness as a negative quality
attribute. The consumers perceived the more mealy sam-
ples, particularly `mid-point' and `mealy' Cox and Jona-
gold, as having a granular and ¯oury texture. Thus, the
results supported hypothesis 1, which predicted that
`mealy' apples were generally less liked than `fresh' apples.

Internal preference mapping suggested the presence of
two consumer segments: one with a higher preference for
`fresh' samples, particularly Jonagold, and another with
higher preference for Cox apples and the mealier Jona-
gold samples. In the ®rst segment `fresh' and `mid-point'
Jonagold apples were most liked, although a few con-
sumers also expressed preference for `fresh' Boskoop.
Hard, crisp, and juicy texture, grassy odour, and white
appearance seemed to drive preference in this segment.
In comparison, consumers in the second segment showed
a higher preference for particularly Cox apples. But
where preference appeared to be driven mainly by tex-

ture in the ®rst segment, ¯avour was more important in
this second segment. In particular, preference seemed to
be driven by sweet and fruity/¯oral ¯avours. In accor-
dance with recent market research conducted in the UK
(Market Review, 1996) and Dalliant-Spinnler et al.
(1996), the results of the present study underlined the
importance of ¯avour and texture for consumer pre-
ference. Both British and Danish consumers reported
these two characteristics as being more important in
choice decisions than other sensory qualities, packaging,
price etc.

The apple varieties included in this study were speci-
®cally selected for their susceptibility of varying degrees
of mealiness (FAIR, 1995). In comparison to Cox and
Jonagold, Boskoop is not a very familiar and popular
variety in many European countries, and is generally
considered a cooking apple. Further, the selection of
apples included in this study is suspected to have
in¯uenced the results unduly. In accordance with the

FIG. 4. (a): Plot of the apple samples and of the sensory attributes signi®cantly correlated with the two ®rst preference dimensions
from the high PBC consumers. (b): Plot of the apple samples and of the sensory attributes signi®cantly correlated with the two ®rst
preference dimensions from the low PBC consumers. (c): Plot of the high consumers signi®cantly ®tted (5% level) by internal pre-
ference mapping in the plane de®ned by the two ®rst preference dimensions. (d): Plot of the low PBC consumers signi®cantly (5%
level) ®tted by internal preference mapping in the plane de®ned by the two ®rst preference dimensions.
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two-factorial experimental design, the sensory di�erences
between samples were strongly related to variety and
mealiness treatment. Speci®cally, the sensory descriptive
analysis showed that overall di�erences between varieties
were greater than di�erences between samples within
varieties varying in mealiness. Thus, the sensory changes
taking place as apples aged were less characteristic than
di�erences between varieties. Therefore, it was not sur-
prising that consumers, untrained in sensory evaluation,
noticed di�erences relating to mealiness treatment to a
lesser degree than the sensory panel. It may therefore be
possible to improve the present understanding of the
importance of mealiness for consumer preference by
studying another and more popular variety like Starking,
which is also known to be susceptible to mealiness. The
problematic product selection may also have contributed
to the lack of agreement with the study by Dalliant-
Spinnler et al. (1996) on the issue of a product opportu-
nity for a more acidic apple on the UK market place.
Acidic, unripe, green apple, and bitter aroma and ¯a-
vour characteristics were more dominant in the disliked
Boskoop apples than the preferred Jonagold and Cox
apples. Thus, knowledge about consumer preferences for
other apple varieties are needed before the issue of a
product opportunity for a more acidic apple in the UK
can be veri®ed.

Cultural di�erences between Denmark and Britain
have previously been established in several food related
areas. The food-related lifestyle instrument (Brunsù et al.,
1996), an analytic tool used for the in-depth analysis of
consumers' food related cognitive structures and value
perception, has successfully been used to identify cultural
di�erences between European consumer populations. In
the UK, more than half of the population were found not
to have any interest in food and food products. In com-
parison, only a third of Danish consumers fell into the
uninvolved, careless and conservative consumer segments
(Grunert et al., 1996). Cultural di�erences in food choice
have been established using laddering and means-end
chain methodology (Gutman, 1982; Reynolds and
Gutman, 1988). A salient issue emerging from compar-
isons of Denmark and Britain is the British consumers'
apparent lack of interest in food and food consumption.
Shepherd et al. (1998) conclude that `the British seem
relatively more interested in the more tangible or prag-
matic aspects of food consumption, and appear to think
that cooking is something that just has to be done' (p.
165). Evidence of cross-cultural di�erences between
Denmark and Britain are further supported by a recent
pan-EU survey on consumer attitudes to food, nutrition
and health (IEFS, 1996). Di�erences in the in¯uences of
`taste', `healthy eating' and `convenience' on food choice,
use of sources of information on healthy eating, and trust
in information on healthy eating highlighted
cross-cultural di�erences between Denmark and Britain
with respect to consumer attitudes to healthy eating.

There was however, little evidence of cross-cultural
di�erences between British and Danish consumers with

respect to preference for the apples tested in this study.
Although Danish consumers gave higher absolute
preference ratings than British consumers, the relative
di�erences between samples were similar. Internal
preference mapping further revealed a high degree of
similarity in the two consumer populations' preference
patterns. Similarly, there was no evidence of a country
speci®c segmentation pattern when preference data
from British and Danish consumers was analysed
together. The similarity of the two consumers groups
with respect to demographic characteristics and product
use variables further supported this result. Thus,
hypothesis 2, which predicted cross-cultural di�erences
in preferences, was not supported. This ®nding was, in
light of the established cultural di�erences between
British and Danish consumers with respect to their
food related attitudes, beliefs and values, somewhat
surprising. A tentative explanation may be that the
food related cognitive constructs and structures, with
respect to which Danes and Britons have been shown
to di�er, were not activated during formation and
rating of preference scores for apples, as measured in
this study.

Several authors (e.g. Moskowitz et al., 1975) have
suggested that cross-cultural di�erences in consumer
preference may be linked to varying familiarity with the
products tested among culturally distinct populations.
For example, Bertino et al. (1983) suggested that US
students gave higher preference ratings to cookies
because they were more familiar with this type of pro-
duct than Taiwanese students. In comparison, Taiwa-
nese students were proposed to give higher preference
ratings to salty aqueous solutions, due to their greater
familiarity with salty solutions, such as soy sauce, in their
cuisine. Evaluating consumer responses to a range of
Australian and Japanese foods Laing et al. (1994) found
that consumers gave higher sweetness and/or saltiness
hedonic ratings to foods from their own culture. Com-
paring Australian and Japanese preference responses to
foods in which the sweetness level had been manipulated
Prescott et al. (1997) only found di�erences for one pro-
duct, namely corn-¯akes, which also was the least famil-
iar product with the Japanese consumer sample. In
comparison, orange juice and ice-cream, both highly
familiar products, were equally well liked by Australian
and Japanese consumers. Another example is a recent
European study on co�ee carried out by the European
Sensory Network (ESN, 1996). Comparison of consumer
preferences from seven di�erent countries revealed no
clear preference segmentation by country. It is interest-
ing to note that in those few studies where products
have been equally familiar to the cultures being com-
pared, there has been little evidence of cross-cultural
di�erences.

Overall, it is clear that there is a need to consider the
role of product familiarity when conducting cross-cul-
tural research. However, in contrast to Prescott et al.
(1997) who suggested that an unbiased assessment of
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preference may only be possible with culturally novel
foods, a more realistic approach may be to ensure that
consumers have a similar degree of familiarity with pro-
ducts prior to cross-cultural comparisons. This may, for
example, be achieved by matching consumer populations
on frequency of consumption of the types of foods under
study, as tentatively suggested by Prescott et al. (1997).
To further investigate the importance of familiarity, one
approach may be to compare culturally distinct popula-
tions varying in product familiarity. Judging from data
on per capita consumption, apples appear to be a very
familiar product category throughout Europe. In this
study comparison of British and Danish consumers with
respect to frequency of apple consumption, types of
apples eaten (red vs. green), apple consumption vs. con-
sumption of other types of fresh fruit suggested no di�er-
ences in consumer familiarity with apples between the
two countries. This similar degree of familiarity with
apples among Danish and British consumers together
with emerging evidence in the literature that cross-cul-
tural di�erences in preferences are lacking when pro-
ducts are equally familiar to the populations compared,
may also provide some explanation as to why no cultural
di�erences were found in this study.

Although the role of PBC on consumer preferences has
previously been explored, it appears PBC related e�ects
have not been studied using an experimental design
where consumers are not given any additional product
information. Moreover, the results from previous studies,
where products have been evaluated in conjunction with
sensory or nutritional information are not equivocal. For
example, Stevens et al. (1989) reported an e�ect of PBC
on liking for chicken soup. In this study subjects rated
samples, varying in salt concentration and were pre-
sented with three kinds of verbal information, for
acceptability. The low PBC group consistently preferred
samples labelled as `¯avour added' over those labelled
`¯avour reduced', although there were no di�erences in
the ingredients. In contrast, there was no consistent
relationship between salt concentration, verbal informa-
tion and hedonic ratings in the high PBC group. On the
other hand, KaÈ hkoÈ nen et al. (1997) found no e�ect of
PBC on consumer preference for strawberry yoghurt.
There were no di�erences between individuals varying in
PBC for preference of yoghurt samples labelled as
`strawberry yoghurt', `fat-free strawberry yoghurt' or
`new, tasty fat-free strawberry yoghurt'. KaÈ hkoÈ nen et al.
(1997), comparing their results to those of Stevens et al.
(1989), suggested that the e�ect of PBC in Stevens's
study was linked to di�erences between the least liked
and the better liked samples. Speci®cally, it appeared
that the e�ect of PBC was stronger for the least liked
than better liked samples. Although there were large
di�erences between preference scores for Boskoop and for
Jonagold and Cox apples, this explanation did not hold
for the present study. Analysis of variance revealed no
di�erence in preference scores with respect to PBC for
any of the nine apple samples tested. However, it cannot

be ruled out that the product selection contributed to
this result. The general dislike for Boskoop apples may
have been so strong that it dominated any other pre-
ference-related e�ects, which may have been visible in a
less distorted product space.

The preference maps for high and low PBC consumers
were largely similar. It appeared that consumers sepa-
rated the Cox and Jonagold samples in two groups, fresh
and mealy, respectively. Where the low PBC consumers
found `fresh' Jonagold di�erent from the remaining Cox
and Jonagold samples, high PBC consumers grouped
`fresh' Jonagold and Cox and `mid-point' Jonagold as
the more fresh samples. The projection of sensory attri-
butes onto the preference maps suggested that the fresh
vs. mealy grouping of Cox and Jonagold apples was
predominantly linked to juiciness in the case of low PBC
consumers. In comparison, it appeared that attributes
associated with mealiness were also important to the high
PBC consumers. That is, they appeared to base their
perception of di�erences between Cox and Jonagold
apples on more sensory attributes than the low PBC
consumers. This may tentatively be interpreted as sup-
port for hypothesis 3, which predicted that high PBC
individuals were more likely to base their preference
judgements on characteristics linked to sensory char-
acteristics than low PBC individuals. Given that these
preliminary results re¯ect a true di�erence in sensory
perception between individuals varying in PBC, this may
a�ect sensory evaluation practices. A preliminary exer-
cise would be to compare sensory pro®les obtained from
sensory panellists varying in PBC to ascertain whether
their sensory abilities di�er. In consumer and marketing
research PBC may be used as a mediating variable
explaining di�erences in food related consumer
behaviour.

C O N C L U D I N G R E M A R K S

The study reported in this paper investigated preferences
among Danish and British consumers for apples varying
in mealiness. Consumers generally showed a strong dis-
like for Boskoop apples. Mealiness was considered a
negative quality attribute associated with granular and
¯oury texture. No evidence of di�erences in preference
patterns from Danish and British consumers were found,
leaving the hypothesis about cross-cultural di�erences in
consumer preferences for apples unsupported. It was
tentatively suggested that the failure to activate con-
sumers' cognitive food related structures and/or the
similarity in product familiarity may help to explain this
lack of cultural di�erence in the study. There was some
support for the hypothesis pertaining to the role of PBC
in preference formation. Speci®cally, it appeared that
high PBC individuals based their preference ratings on a
higher number of sensory attributes than did the low
PBC individuals.

364 S. R. Jaeger et al.



A C K N O W L E D G E M E N T S

The authors would like to thank colleagues at the Insti-
tute of Food Research (UK) and the Biotechnological
Institute (DK) for assistance with the preference trials.
Pam Beyts (Sensory Dimensions, Reading) is thanked for
help with the descriptive sensory pro®ling. This research
was funded by the Danish Research Academy (S. R.
Jaeger) and EU FLAIR project CT95-0302 (Z. Andani,
I. N. Wakeling and H. J. H. MacFie.

R E F E R E N C E S

Ahles, T. A. (1993) Cancer pain Ð research from multi-
dimensional and illness representation models. Motivation and
Emotion 17(3), 225±243.

Ajzen, I. (1988) Attitudes, Personality and Behaviour. Open Uni-
versity Press, Milton Keynes.

Baradell, J. G. and Klein, K. (1993) Relationship of life stress
and body consciousness to hyperviligant decision making.
Journal of Personality and Social Psychology 64(2), 267±273.

Bertino, M., Beauchamp, G. K. and Jen, K. C. (1983) Rated
taste perception in two cultural groups. Chemical Senses 8(1),
3±15.

Brunsù, K., Grunert, K. G. and Bredahl, L. (1996) An analysis
of national and cross-National Consumer Segments using the
Food-Related Lifestyle Instrument in Denmark, France,
Germany, and Great Britain. MAPP Working Paper no. 35.
The Aarhus School of Business, Aarhus.

Buisson, D. (1995) Developing new products for the consumers.
In Food Choice and the Consumer, ed. D. W. Marshall, pp. 182±
186. Blackie Academic and Professional, Glasgow.

Carroll, J. D. (1972) Individual di�erences and multi-
dimensional scaling. In Multidimensional Scaling: Theory and
Applications in the Behavioral Sciences, eds. R. N. Shepard, A. K.
Romney and S. B. Nerlove, Vol. 1, pp. 105±155. Seminar
Press, New York.

Dalliant-Spinnler, B., MacFie, H. J. H., Beyts, P. K. and Hed-
derley, D. (1996) Relationships between perceived sensory
properties and major preference directions of 12 varieties of
apples from the southern hemisphere. Food Quality and Pre-
ference 7(2), 113±126.

Druz, L. L. and Baldwin, R. E. (1982) Taste thresholds and
hedonic responses of panels representing three nationalities.
Journal of Food Science, 47(2), 561±563, 569.

ESN (1996) A European Sensory and Consumer Study. A Case Study
on Co�ee. European Sensory Network. Campden & Chor-
leywood Food Research Association, Chipping Campden,
UK.

FAIR (1995) Technical Annex of FAIR Project CT95-0302.
Mealiness in Fruit. Consumer Perception and Means for
Detection.

Greenho�, K. and MacFie, H. J. H. (1994) Preference map-
ping in practice. In Measurement of Food Preferences, eds. H. J.
H. MacFie and D. M. H. Thomson, pp. 137±166. Blackie
Academic and Professional, Glasgow.

Grunert, K. G., Baadsgaard, A., Hartvig-Larsen, H. and Koed

Madsen, T. (1996) Market Orientation in Food and Agriculture.
Kluwer Academic Publishers, Dordrecht.

Gutman, J. (1982) Ameans-end chain model based on consumer
categorisation processes. Journal of Marketing 46(2), 60±72.

Helgesen, H., Solheim, R. and Nñs, T. (1997) Consumer pre-
ference mapping of dry fermented lamb sausages. Food Quality
and Preference 8(2), 97±109.

IEFS (1996) A Pan-EU Survey of Consumer Attitudes to Food,
Nutrition and Health. In¯uences on Food Choice and Sources of
Information on Healthy Eating (Report 2). Institute of European
Food Studies.

Klein, K. and Barnes, D. (1994) The relationship of life stress to
problem-solving: task complexity and individual di�erences.
Social Cognition 12(3), 187±204.

KaÈ khoÈ nen, P., Tuorila, H. and Lawless, H. (1997) Lack of e�ect
of taste and nutrition claims on sensory and hedonic responses
to a fat-free yogurt. Food Quality and Preference 8(2), 125±130.

Laing, D. G., Prescott, J., Bell, G. A., Gillmore, R., Allen, S.,
Best, D. J., Yoshida, M., Yamazaki, K. and Ishii-Mathews, R.
(1994) Responses of Japanese and Australians to sweetness in
the context of di�erent foods. Journal of Sensory Studies 9(2),
131±155.

Lundgren, B., Jonsson, B., Pangborn, R.-M., Sontag, A. M.,
Barylko-Pikielna, N., Pietrzak, E., dos Santos Garruti, R.,
Moraes, M. A. C. and Yoshida, M. (1978) Taste
discrimination vs hedonic response to sucrose in co�ee bev-
erage. An interlaboratory study. Chemical Senses & Flavour
3(3), 249±264.

MacDonald, B. A., Watta, B. M. and Fitzpatrick, D. W. (1993)
Canadian and Peruvian gustatory response to bitterness and
salt in instant potato pureÂ e. Ecology of Food and Nutrition
30(2), 127±136.

MacFie, H. J. H., Bratchell, N., Greenho�, H. and Vallis, L. V.
(1989) Designs to balance the e�ects of order of presentation
and ®rst order carryover e�ects in hall tests. Journal of Sensory
Studies 4(2), 129±148.

MacFie, H. J. H. and Hedderley, D. (1993) Current practice in
relating sensory perception to instrumental measurements.
Food Quality and Preference 4(1-2), 41±49.

MAFF (1996) National Food Survey 1995. Annual Report on
Food Expenditure, Consumption and Nutrient Intakes.
HMSO, London.

Market Review (1996)UK Fruit and Vegetable Market Review 1995±
1996. Fresh Fruit and Vegetable Information Bureau, London.

McDaniel, M. R. (1995) Basic sensory methodology relative to
fruit and vegetable research. 1995 IFT Annual Meeting. Book
of Abstracts. p.129. June 3±7 1995. Anaheim, CA, US.

Meilgaard, M., Civille, G. V. and Carr, T. B. (1995) Sensory Eva-
luation Techniques. 2nd edn. CRC Press, Boca Ranton, Florida.

Miller, L. C., Murphy, R. and Buss, A. H. (1981) Conscious-
ness of body: private and public. Journal of Personality and
Social Psychology 41(2), 397±406.

Monteleone, E., Frewer, L., Wakeling, I. and Mela, D. J.
(1998) Individual di�erences in starchy food consumption:
the application of preference mapping. Food Quality and Pre-
ference, in press.

Moskowitz, H. R., Kumaraiah, B., Sharma, R., Jacobs, H. and
Sharma, S. (1975) Cross-cultural di�erences in simple taste
di�erences. Science 190, 1217±1218.

Nute, G. R., MacFie, H. J. H. and Greenho�, K. (1988)
Practical application of preference mapping. In Food Accept-
ability, ed. D. M. H. Thomson, pp. 377±386. Elsevier Applied
Science, London.

Consumer Preferences for Fresh and Aged Apples 365



Pangborn, R.-M. (1981) Individuality in responses to sensory
stimuli. In Criteria of Food Acceptance: How Man Chooses what
He Eats, eds. J. Solms and L. Hall. pp. 177±219. Foster
Verlag, Zurich.

Piggott, J. R. and Sharman, K. (1986) Methods to aid inter-
pretation of multidimensional data. In Statistical Procedures in
Food Research, ed. J. R. Piggott, pp. 181±223. Elsevier Applied
Science, London.

Prescott, J. and Bell, G. (1995) Cross-cultural determinants of
food acceptability: recent research on sensory perceptions
and preferences. Trends in Food Sci. Technol. 6(6), 201±205.

Prescott, J., Bell, G. A., Gillmore, R., Yoshida, M., O'Sullivan,
M., Korac, S., Allen, S. and Yamazaki, K. (1997) Cross-
cultural comparisons of Japanese and Australian responses to
manipulations of sweetness in foods. Food Quality and Preference
8(1), 45±55.

Prescott, J., Laing, D., Bell, G., Yoshida, M., Gillmore, R.,
Allen, S., Yamazaki, K. and Ishii, R. (1992) Hedonic
responses to taste solutions: a cross-cultural study of Japanese
and Australians. Chemical Senses 17(6), 801±809.

Reynolds, T. J. and Gutman, J. (1988) Laddering theory,
method, analysis and interpretation. Journal of Advertising
Research 28(1), 11±31.

Seaton, L. (1996) Apples: A UK Market Perspective. Fresh Pro-
duct Report 1. Lockwood Press Ltd., London.

Shepherd, R., Tourila, H. and Grunert, K. G. (1998) The
Development of Models for Understanding and Predicting Consumer
Food Choice. Final Report. EU project AIR2-CT94-1315.

Solheim, R. and Lawless, H. T. (1996) Consumer purchase
probability a�ected by attitude towards low-fat foods, liking,
private body consciousness and information on fat and price.
Food Quality and Preference 7(2), 137±143.

Stevens, D. A. (1990) Personality variables in the perception of
oral irritation and ¯avour. In Chemical Senses, eds. B. G.
Green, J. R. Manson and M. R. Kare. Vol. 2. Irritation, pp.
217±230. Marcel Dekker, New York.

Stevens, D. A., Dooley, D. A. and Laird, J. D. (1989)
Explaining individual di�erences in ¯avour perception and
food acceptance. In Food Acceptability, ed. D. M. H. Thomson,
pp. 173±180. Elsevier Applied Science, London.

Wakeling, I. and MacFie, H. J. H. (in preparation) Boot-strap
and permutation methods for testing the signi®cance of pre-
ference mapping models.

Zuber, I., Smari, J., Nystedt, L. and Bergman, H. (1988) Self-
focused attention and the experience of alcoholic intoxica-
tion. Scandinavian Journal of Psychology 29, 55±65.

366 S. R. Jaeger et al.


