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Abstract

This study investigated how fat content labels (high-fat vs. low-fat) influence milkshake consumption in obese/overweight people

ðn ¼ 23Þ; as compared to lean people ðn ¼ 21Þ: Participants ‘tasted’ two isocaloric milkshakes in a staged taste test on two occasions. On one

occasion the milkshakes were labeled high-fat, whereas on the other occasion they were labeled low-fat. The label-effect was in the expected

direction of less (estimated future) consumption in the high-fat label condition, but was not significant for the current consumption and not

different between groups. Unexpectedly, order (label high-fat first vs. label low-fat first) had a large effect on consumption.

q 2004 Elsevier Ltd. All rights reserved.

Keywords: Obesity; Fat content information; Effects of novelty

High-fat foods are especially ‘threatening’ for your figure

because these high-fat foods contain more than twice as

much energy than other macronutrients (fat: 9 kcal/g,

carbohydrates and proteins: 4 kcal/g). Given that health

aspects and weight concerns are important factors in

determining food choice (Wardle, 1993), knowing that a

food is high-fat may inhibit consumption. In fact, several

studies have attempted to measure the effect of information

about the fat content of the food on consumption. In general,

these studies (Caputo & Mattes, 1993; Shide & Rolls, 1995;

Wardle & Solomons, 1994) suggest that people adjust their

consumption to the expected fat content in that they

consume less when they think the food or preload is

high-fat.

Moreover, in several studies the effect of information

about fat content on palatability and health ratings was

considered. Most studies found a positive effect of a high-fat

label on palatability ratings (Kähkönen & Tuorila, 1998;

Tuorila, Cardello, & Lesher, 1994; Tuorila, Kramer, &

Engell, 2001; Wardle & Solomons, 1994; Westcombe &

Wardle, 1997) but some of them found lowered palatability

ratings for a high-fat label (Bowen, Green, Vizenor,

Kreuter, & Rolls, 2003; Bowen, Tomoyasu, Anderson,

Carney, & Kristal, 1992; Eiser, Eiser, Patterson, & Harding,

1984). This latter effect might be due to socially desirable

answering tendencies, in that it could be seen as socially

desirable in this society to report a dislike of high-fat foods.

Several studies showed that foods labeled ‘high-fat’ were

also considered as less healthy (Eiser et al., 1984; Engell,

Bordi, Borja, Lambert, & Rolls, 1998).

This effect of a reduced consumption and lower

palatability ratings caused by labeling the foods as high-

fat, might be especially pronounced for overweight or obese

people. Admittedly, they may specifically like the taste of

high-fat foods (Drewnowski, Kurth, Holden-Wiltse, &

Saari, 1992; Mela & Sacchetti, 1991; Rissanen et al.,

2002), but they also often score high on restraint (Fairburn

& Cooper, 1993). In other words, they are often concerned

with their body, weight, and food, and have often

undertaken at least several diet attempts. It is likely that

they have tried to avoid high-fat foods in these diets.

Moreover, a study by Roefs and Jansen (2002) showed that

obese and normal weight participants had negative associ-

ations with high-fat foods, which were most pronounced for

the obese group.

In the current study we will examine if these stronger

negative associations with high-fat foods and higher

restraint scores will translate to a stronger effect

of information about fat content on consumption and
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palatability ratings of milkshakes in a staged taste-test. It is

hypothesized that participants will consume less of the

milkshakes labeled high-fat than of the milkshakes labeled

low-fat, and that this effect will be stronger for the

overweight/obese group. For palatability ratings it is

hypothesized that the label high-fat will influence the

palatability ratings more negatively for the overweight/

obese group than for the lean control group.

Method

Participants. Participants were 23 overweight/obese

(BMI: M ¼ 32.6, SD ¼ 5.4, Range ¼ 25.9-47.9) and 21

lean (BMI: M ¼ 21.3, SD ¼ 1.8, Range ¼ 18.4-24.7)

women. BMI refers to body mass index, which is simply

the ratio of weight to squared height (kg/m2). This

difference in BMI was statistically significant,

t(26.95) ¼ 9.46, p , 0.001. Note that the balance we used

could weigh people up to a weight of 150 kg. Because, one

participant was heavier than 150 kg, we could not determine

the exact weight, and we used ‘150 kg’ for calculating her

BMI. One other participant did not want to be weighed, and

we based her BMI on self-reported weight. Participants did

not differ significantly in age, t(42) , 1 (overweight/obese:

M ¼ 34.0, SD ¼ 9.0; lean: M ¼ 33.9, SD ¼ 8.5). The

overweight/obese group (M ¼ 15.5, SD ¼ 3.8) scored

significantly higher on restraint—evidence of dieting and

concern about weight—than the lean control group

(M ¼ 9.0, SD ¼ 4.9), as measured by the Restraint Scale,

t(42) ¼ 4.92, p , 0.001 (Herman & Polivy, 1980). The

overweight/obese group (Global score: M ¼ 1.7, SD ¼ 0.8)

also scored significantly higher than the lean control group

(Global score: M ¼ 0.8, SD ¼ 0.6) on the presence and

severity of specific eating pathology as measured by

the Eating Disorder Examination—Questionnaire,

t(1, 42) ¼ 4.67, p , 0.001 (EDEQ, Fairburn & Beglin, 1994).

Eight additional participants—not included in the groups

described above—were tested in this experiment, but were

excluded from analyses because they realized the real

purpose of the study in the manipulation check ðn ¼ 5Þ; or

because they took medication for the thyroid gland ðn ¼ 1Þ;

or because they did not show for their second session

ðn ¼ 2Þ:

Procedure. Two isocaloric (400 kcal. each) strawberry

flavored milkshakes (400 g each) were prepared each

morning. Participants came to the laboratory twice, and

these two milkshakes were presented in each session. Prior

to their first session participants signed an informed

consent form. At the start of both sessions, instructions

appeared on a computer monitor. Participants were led to

believe that the food industry wanted to test these new

dairy products, and that they were going to taste these new

products. Depending on condition, the participant was

either told that the two dairy products were extra creamy

(40% fat) or low-fat (3% fat).

Two cans of milkshake (400 g each) in a closed

opaque box with a straw for each milkshake, and a small

glass of water (appr. 100 ml) were presented. By putting

the milkshakes in an opaque box, the participant could

not see what the milkshakes looked like, or how much

she had consumed of each milkshake. Participants were

told that their task was to judge the milkshakes on

several dimensions (e.g., sweetness, palatability) by

answering the questions that would appear on the

monitor (all 9-point scales). Moreover, the Food Action

Rating Scale (FACT) (Aaron, Mela, & Evans, 1994;

Schutz, 1965) was part of the staged taste test. This scale

measured intended consumption in the future. This

9-point scale ranges from ‘1:I would only consume this

drink if I were forced to’ to ‘9:I would like to consume

this drink on every possible occasion’. They were also

told that they should try to taste the milkshake before

answering each question. Each participant was given

exactly 15 minutes for the ‘taste test’, after which the

experimenter returned.

At the end of the first session, participants were just

reminded of their next appointment. After finishing the

second session, a manipulation check was performed and

subsequently participants filled out the Restraint Scale

(Herman & Polivy, 1980) and the EDE-Q (Fairburn &

Beglin, 1994). At the end of the taste test of each session

(15 min), the experimenter determined the amount of

milkshake that was consumed during the taste test. All

testing took place in the afternoon; sessions started between

1.00 p.m. and 4.00 p.m. Participants were tested twice

within the same week at the same point in time. All

participants were asked not to consume any foods within

two hours prior to the taste test. Note that two participants

(one obese, and one normal weight control) did consume

food within two hours prior to the taste test, however, the

amount was equal on the two test days. One other

participant (obese) consumed two small cookies prior to

her first taste-session only (instruction: high-fat). These

three participants did not consume foods within one hour

prior to the taste test.

Design. All participants took part in two test sessions. In

one session they were told that the two milkshakes were

extra creamy (40% fat) and in the other session they were

told that the two milkshakes were low-fat (3% fat). All data

were analyzed in a 2 (label: label high-fat vs. label low-

fat) £ 2 (order: session 1 label high-fat vs. session 1 label

low-fat) £ 2 (group: overweight/obese vs. lean) ANOVA,

with repeated measures on the first factor. Order of labels

about fat content was counterbalanced over participants.

The main dependent variables were the amount of

milkshake consumed during the taste test, the intention

to consume the milkshakes in the future, and the palatability

rating.
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Results

Consumption during the taste test. An instruction £

order interaction, F(1, 40) ¼ 21.38, p , 0.001 superseded a

non-significant main effect of instruction, F(1, 40) ¼ 2.75,

p ¼ 0.11. The results did not differ between the two groups,

all Fs(1, 40) ,1.27. Separate analyses were conducted for

each order (label high-fat first vs. label low-fat first). When

the milkshakes were labeled high-fat in the first session,

participants consumed significantly more of the milkshake

labeled low-fat than of the milkshake labeled high-fat,

F(1, 21) ¼ 19.62, p , 0.001. When the milkshakes were

labeled low-fat in the first session, participants consumed

significantly more of the milkshake labeled high-fat than of

the milkshake labeled low-fat, F(1, 19) ¼ 4.47, p , 0.05.

See Fig. 1 for relevant means and SEs.

Intention to consume the milkshakes (FACT scale). On

average, all participants reported a lower intended future

consumption for the milkshake labeled high-fat (over-

weight/obese: M ¼ 4.2, SD ¼ 1.2; lean: M ¼ 3.9,

SD ¼ 1.7) than for the milkshakes labeled low-fat

(overweight/obese: M ¼ 4.5, SD ¼ 1.5; lean: M ¼ 4.6,

SD ¼ 1.5), F(1, 40) ¼ 9.85, p , 0.01. This effect was not

different for the two groups, F(1, 40) ¼ 1.66, p ¼ 0.21.

Note that the reported means are pooled over the factor

‘order’.

Palatability ratings. The label did not significantly

influence the palatability ratings, F(1, 40) ¼ 1.89,

p , 0.18, and the effects were the same in both groups, all

Fs (1, 40) ,1.1 (label HF overweight/obese: M ¼ 5.6,

SD ¼ 1.5; label LF overweight/obese: M ¼ 5.8, SD ¼ 1.3;

label HF lean: M ¼ 5.7, SD ¼ 1.3; label LF lean: M ¼ 5.8,

SD ¼ 1.5). Note that the reported means are pooled over the

factor order.

Discussion

Consumption was hypothesized to be influenced by fat

content labels, in that participants were expected to

consume less when the milkshakes were labeled high-fat

than when they were labeled low-fat. Moreover it was

expected that this effect would be especially pronounced for

the overweight/obese participants. This would suggest that

overweight/obese people worry more about their fat intake,

and try to monitor it. The label effect was in the

hypothesized direction of less consumption with the high-

fat label than with the low-fat label. However, this effect

was not significant and was not specific or stronger for the

overweight/obese group, although power may have been a

problem. These results are comparable to a study by Bowen

et al. (2003), in which a similar (non-significant) decrease in

consumption was found when foods were labeled as high-fat

as compared to low-fat. Notably, Bowen et al. (1992),

employing a similar methodology, found an opposite effect.

Women consumed more of high-fat ice cream when it was

labeled high-fat than when it was labeled low-fat. A possible

explanation, put forward by Bowen et al. (1992), could be

that this group of participants was not particularly weight-

conscious, and that they based consumption on expectancies

of good taste. Notably, energy intake was found to be higher

after participants received a lunch or a preload labeled low-

fat (Caputo & Mattes, 1993; Shide & Rolls, 1995).

Furthermore, Wardle & Solomons (1994) found that

participants ate a lower proportion of sandwiches labeled

full-fat when they received information about cardiovas-

cular diseases in comparison to a no information control

group.

Unexpectedly, the order of the labels (label HF in first

session vs. label LF in first session)—that was carefully

counterbalanced—played an important role. For the partici-

pants that consumed the milkshake labeled high-fat first,

consumption on this first occasion was likely inhibited by

both the high-fat label and the fact that the situation was

novel to them (see Overduin & Jansen, 1997). The label

high-fat may have inhibited consumption by both fear of

fatness (restraint) and by expectations of greater satiation.

The situation was novel in the sense that they were asked to

consume novel dairy products in a novel environment

(laboratory). In their second session (milkshakes labeled

low-fat), consumption was likely promoted by both the low-

fat label and the relative familiarity of the testing situation.

The low-fat label may have promoted consumption by both

a cognitive disinhibition (low-fat foods are allowed) and a

lowered satiation expectation, in that they may have

expected that the milkshakes labeled low-fat would be

less satiating than the milkshakes labeled high-fat in the

previous session.

Fig. 1. Total milkshake consumption (gr) as a function of fat-content label,

separately for each group (overweight/obese vs. lean) and each order (high-

fat label first vs. low-fat label first). Error bars represent one standard error.

B ¼ label high-fat (HF); A ¼ label low-fat (LF).
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For the group of participants that received the milkshakes

labeled low-fat in the first session, the effects of novelty

and label likely operated in opposite directions. In their

first session, the label low-fat likely promoted consumption,

whereas the novel test situation likely inhibited consump-

tion. In their second session, the label high-fat may have

inhibited consumption, whereas the relative familiarity of

the testing situation may have promoted consumption,

leading to a higher consumption in the second session

(milkshakes labeled high-fat). This significantly higher

consumption in the second session suggests that the effects

of novelty were a stronger determinant of consumption than

the effects of fat content label.

By adding the FACT (Aaron et al., 1994; Schutz, 1965)

to our staged taste test, the intended future consumption was

measured. The effects for the FACT score were consistent

with our hypothesis of less consumption of milkshakes

labeled high-fat than of milkshakes labeled low-fat.

However, these effects were not different for the over-

weight/obese as compared to the lean control group. For the

palatability ratings, no effects of either label or group were

found. Ratings were similar across groups and labels.

In sum, the current results suggest that effects of novelty

and fat content label effects may operate together in

determining consumption. The effects of novelty may

even be stronger than effects of fat content labels in this

kind of experiments. For the expected future consumption

(FACT) only the fat content label played a role, in that lower

ratings were given to the milkshakes labeled high-fat,

independent of familiarity with the lab situation.
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