
Appealing to Vanity: Could Potential Appearance Improvement
Motivate Fruit and Vegetable Consumption?

Fruit and vegetable con-

sumption is inadequate

among adults in the United

States; this contributes to

preventable morbidity and

mortality. More effective di-

etary intervention strategies

are needed.

Recently, interventions

that advertise the conse-

quences of behavior for

appearance have been suc-

cessful in modifying sun-ex-

posure habits and tobacco

use. Such an approach

might also facilitate dietary

improvement.

Consumption of caroten-

oid-rich fruit and vegetables

positively affects skin color,

which influences percep-

tionsofhealthandattractive-

ness,andpromotingsuchan

effect may motivate target

audiences to increase con-

sumption of this important

food group. This approach

represents a novel direction

for the field and is potentially

suitable for cost-effective,

population-level dissemi-

nation through the visual

media. (Am J Public Health.

2012;102:207–211. doi:10.

2105/AJPH.2011.300405)
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INADEQUATE FRUIT AND VEGE-

table consumption is an enduring
problem that presents a significant
challenge to human well-being,
precipitating an estimated 2.6
million deaths per year world-
wide1 and placing a preventable
burden on health systems, chiefly
through incidences of cardiovas-
cular disease,2 diabetes and its
complications,3 and possibly some
cancers.4 The Produce for Better
Health Foundation’s 2010 Gap
Analysis revealed considerable
discrepancy between the US De-
partment of Agriculture’s 2005
dietary guidelines and recent esti-
mates of fruit and vegetable con-
sumption.5 To redress this bal-
ance, it is important to develop
new public health strategies to
facilitate population-level dietary
improvement.

Current campaigns with this
objective, such as the World
Health Organization’s 5-a-day
scheme6 and the Fruits and Veg-
gies—More Matters program of
the Produce for Better Health
Foundation7 predominantly aim
to provide individuals with infor-
mation on the health benefits of
fruit and vegetables. As high-
lighted in the 2010 Gap Analysis,
however, recent evidence sug-
gests that fruit and vegetable
consumption has declined since
the inception of such campaigns,
suggesting that health informa-
tion alone may not be sufficient to
motivate adherence to recom-
mendations at a population level.
It may be that these campaigns
have succeeded in making indi-
viduals aware of what consti-
tutes a healthy diet but failed

to motivate them to act on this
knowledge.8,9

CURRENT SOLUTIONS

Smaller-scale intervention trials
that have gone beyond providing
information are relatively suc-
cessful in motivating increased
fruit and vegetable consumption.
A systematic review by Pomerleau
et al. concludes that interventions
are most effective when they spe-
cifically target the individual’s
motivation to consume fruit and
vegetables, through such tech-
niques as motivational interview-
ing.10 This approach has the
drawback of being labor intensive,
usually requiring multiple one-on-
one sessions between each partic-
ipant and a trained counselor,11

which is impractical for wide-scale
use. Michie et al. recently con-
ducted a meta-regression of inter-
ventions targeting healthy eating
and increased physical activity.12

Their review revealed that inter-
ventions that explicitly encourage
the participant to set goals, self-
monitor and review goals (in light
of feedback), and form behavioral
intentions are among the most
effective in achieving behavior
change. Such techniques com-
monly form small parts of com-
plex, multicomponent interven-
tions, which use as many as 12
discretely identifiable tech-
niques,13 arguably rendering them
too complex for use in a public
health context and calling into
question their utility. There is
consequently an urgent call for
more economically feasible die-
tary interventions to be developed

and tested specifically for public
health applications.

An effective strategy might in-
volve augmentation of existing
methods (e.g., the information
provision approach of public
health campaigns and self-man-
agement techniques) with novel
evidence-based methods that may
incentivize consumption of this
food group. Carver and Scheier’s
self-regulation model of health
behavior, for example, regards
behavioral change as critically de-
pendent on goal-directed action
plans.14 For behavior modification
to be successful, individuals must
establish a goal, which involves
identification of a perceived dis-
crepancy between the current self
and a desired state. The individual
must then use existing or newly
acquired knowledge to determine
how best to reduce this discrep-
ancy. This suggests that fruit and
vegetable consumption may im-
prove if participants are also en-
couraged to create strong motiva-
tional goals or reinforce extant ones.

APPEARANCE-BASED
BEHAVIORAL
INTERVENTIONS

A motivational intervention
paradigm recently shown to be
effective involves highlighting the
consequences of behavior for ap-
pearance.15 Jones and Leary pio-
neered this strategy by explaining
to individuals in writing how out-
ward appearance is harmed by
excessive sun exposure.16 They
found that these messages about
appearance motivated sun protec-
tion intentions significantly more
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than did health messages (i.e.,
emphasizing the negative conse-
quences of sunbathing on health).
More recently, Mahler et al. illus-
trated graphically to participants
the negative consequences of ul-
traviolet light on facial appearance
and significantly improved sun
protection behavior.15 This tech-
nique is sufficient to motivate
lasting behavioral changes: longi-
tudinal studies indicate that im-
proved sun-exposure behavior
was sustained for at least four
months in a young adult sample15

and up to one year in a study of
male highway workers.17 Sus-
tained behavior change is a partic-
ularly important goal for dietary
interventions; it may therefore be
advantageous to explore appear-
ance-based intervention tech-
niques for dietary change.

The most effective of the sun-
exposure interventions illustrate
the negative consequences of
sunbathing on images of the par-
ticipant’s own face. This may fur-
ther strengthen goal formation
and increase the salience and
perceived relevance of the in-
tended message.

Similar techniques have been
used to target other complex health
behaviors. Studies that simulate
the negative impact of smoking on
skin wrinkling and oral disfigure-
ment have been successful in mo-
tivating adolescents to attend
smoking cessation programs.18 In
the context of the self-regulation
model,14 such an approach may
facilitate development of a goal
state (improved appearance), which
people can strive toward by using
knowledge of the link between
behavior and appearance.

APPEARANCE-BASED
DIETARY INTERVENTION

Appearance-based interven-
tions may prove to be an effective

strategy in the framework of the
self-regulation model. In the ab-
sence of illness, individuals are
strongly motivated by changes in
their own appearance, perhaps
even more so than by their health
status.16 Furthermore, appearance
is a particularly potent motiva-
tional force in an adolescent’s di-
etary choices,19 potentially repre-
senting a channel for establishing
lifelong habits.

A dietary intervention focused
on appearance may be practicable
because of the impact that food
pigments have on skin color and
the general influence of skin color
on human appearance and attrac-
tiveness.20 Carotenoids are yel-
low-red organic pigments, which
cannot be synthesized in vivo but
are abundant in and impart color
to fruit and vegetables. These
phytochemicals are found in all
layers of human skin21,22 and
contribute to normal skin color.23

Individual differences in fruit and
vegetable consumption are asso-
ciated with variation in skin ca-
rotenoid concentrations24 and
skin yellowness.20 Further, within-
person dietary changes have been
qualitatively linked with changes
in skin carotenoid levels within
a matter of days25; carotenoid
supplementation also has been
shown to affect skin yellowness.20

Despite changes in carotenoid
concentration, skin color may not
be affected this rapidly, because
the pigments are gradually assim-
ilated into the outermost layer of
the skin.25 Preliminary studies,
however, indicate that modest diet
change over a six-week period is
sufficient to confer perceptible
skin color changes.26

Although factors other than
skin color contribute to the ap-
pearance of healthiness, such as
skin texture27 and face shape
or structure,28---30 recent studies
suggest that skin color has greater

influence on Caucasian facial at-
tractiveness than do some mor-
phological cues of quality (e.g.,
masculinity31). Perceptual experi-
ments also reveal that change in
skin coloration (mimicking the ef-
fects of carotenoids) is alone suffi-
cient to enhance the appearance
of health in Caucasian, African,20

and Asian individuals (see our
Images of Health article in this
issue32). The level of carotenoid
pigmentation arises from the dis-
play and expenditure of these
phytochemicals in their capacity as
antioxidants, which may reflect
the health status of the individual.
Oxidative stress leads to increased
expenditure of circulating carot-
enoids and is associated with neg-
ative health outcomes.33---35 Hence
carotenoid coloration is likely
an indicator of actual health in
humans, a mechanism that is also
hypothesized to operate in other
species.36

Significantly, skin coloration
caused by carotenoids was found
to make Caucasians appear
healthier than did melanin color-
ation associated with tanned
skin.20 If such perceptions are
general, it follows that advertising
the appearance improvements as-
sociated with fruit and vegetable
consumption may also serve to
reduce incidences of the hazard-
ous habit of sunbathing, a preva-
lent cause of skin cancer,37 and
instead motivate healthier eating.

In contrast with the majority of
existing appearance-based inter-
ventions, which focus on the
damage associated with noncom-
pliance, a campaign targeting fruit
and vegetable intake could also
involve illustration of the appear-
ance gains associated with in-
creased produce consumption.
Thus, we might illustrate to indi-
viduals how their appearance
may benefit from dietary change,
which may provide a more

palpable, gratifying, and immedi-
ate benefit to strive for than do
current attempts to improve diet.

IMPLEMENTING AN
APPEARANCE-BASED
DIETARY INTERVENTION

In practice, implementation of
such a strategy requires empirical
investigation of diet-linked ap-
pearance changes. Published
cross-sectional studies that inves-
tigated the impact of diet on ap-
pearance20 can be used to quan-
tify the typical skin color change
associated with a portion differ-
ence in fruit and vegetable con-
sumption. These empirically de-
rived color-change values can be
applied to facial images with ap-
propriate computer software38 to
illustrate the impact of a better or
worse diet. Such illustrations could
involve comparison between an
individual’s current appearance
and what is potentially achievable
through a specified increase in
fruit and vegetable consumption
(Figure 1). For instance, individ-
uals who consume fewer than five
portions a day (the World Health
Organization recommendation)
could be shown images that dem-
onstrate the appearance improve-
ments associated with meeting this
goal.

Alternatively, individuals could
use an interactive computer pro-
gram to manipulate their own
facial image along a fruit and
vegetable consumption color axis.
Such a program could indicate,
at each color-change interval,
the change in diet necessary to
achieve the illustrated skin color-
ation. This would allow partici-
pants to explore their facial ap-
pearance in various guises and
help shape the diet change re-
quired to achieve the facial ap-
pearance that they consider to be
the healthiest or most attractive.
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Published research predicts that
participants would desire skin
coloration associated with in-
creased fruit and vegetable con-
sumption, potentially creating
a motivational target to improve
appearance and diet.20

Appearance may act as a moti-
vator of diet change, but several
additional personal and demo-
graphic factors likely affect the
efficacy of an appearance-based
dietary intervention. For instance,
an individual’s readiness or ability
to change dietary habits may be
equally as important as potential
appearance improvements, or
even more important. A person’s
health behaviors, such as diet, are
often influenced by others with
whom they live or have other
contact. The nature of the indi-
vidual’s social network may also
affect fruit and vegetable con-
sumption: individuals with low
psychosocial resources are at
higher risk of low intake of fruit
and vegetables.39 Furthermore, it

may be harder for such individ-
uals to alter their diet because they
lack social support.40,41

Our approach assumes that
persons who consume little pro-
duce will view diet-associated skin
color changes as beneficial to ap-
pearance. This is likely to be
a valid assumption: recent re-
search indicates that 67% of col-
lege students consume fewer than
five fruit and vegetable portions
per day, and this population also
reliably perceives increased carot-
enoid coloration as healthy.20

Moreover, faces initially exhibiting
low skin yellowness receive the
greatest color change in percep-
tual experiments when partici-
pants are asked to maximize
healthy appearance.20 Thus, indi-
viduals with the lowest fruit and
vegetable intake may enjoy the
most improvement in appear-
ance.20 Such an intervention could
therefore be most effective in this
group. Further work is required to
determine whether these findings

extrapolate to other populations
because age may be a key deter-
minant of an individual’s desire
and perceived need to appear
attractive,19 and gender may also
be a factor.

Because the proposed tech-
nique involves demonstrating the
impact of diet on skin color, eth-
nicity may also be an important
determinant of intervention effi-
cacy. Perceptual studies suggest
that preferences for enhanced ca-
rotenoid coloration are cross-cul-
tural,20 so we may expect that
advertising appearance improve-
ments will serve as a motivational
force for many people and groups.
Skin color---related appearance
gains may be less visible or moti-
vational in individuals with more
heavily pigmented skin. It is criti-
cal to determine the extent to
which this is true, because ethnic-
ity is an important determinant of
fruit and vegetable intake in the
United States: African Americans
have the largest divergence be-
tween recommended and actual
intake.42

Socioeconomic status is a fur-
ther key correlate of fruit and
vegetable intake; individuals in
low socioeconomic groups often
cite prohibitive cost as restricting
fruit and vegetable consump-
tion.43---45 It is critical to determine
whether demonstration of ap-
pearance benefits is sufficient to
overcome this barrier to healthy
nutrition. A large cross-sectional
study revealed that appearance
concerns generalize across socio-
economic groups, suggesting that
the proposed intervention tech-
nique would be motivational re-
gardless of status.46

It is necessary to employ ran-
domized controlled trials to verify
the feasibility and efficacy of the
intervention across each of these
key demographic and intraper-
sonal factors. Trials should be

appropriately sized, to allow for
sufficient variation in determi-
nants of interest. For instance, to
determine the impact of a partici-
pant’s baseline skin color on in-
tervention efficacy, a sufficiently
wide sample should be collected to
investigate the effect of dietary
and ethnic variations in skin color.

It is also important to establish
whether any intervention moti-
vates long-term improvement to
diet. Appearance-based interven-
tions targeting sun-exposure be-
havior are sufficient to sustain
behavior change for up to one
year17; ultimately, appearance-
based dietary interventions should
be evaluated over a similar dura-
tion. We hypothesize that longer-
term efficacy might be achieved
through reminders. For example,
participants could be directed at
regular intervals to online versions
of intervention materials. Partici-
pants could be recruited to such
longitudinal trials by various
means. Recruitment at worksites
or in communities chosen for their
demographic characteristics might
allow sampling of particular so-
cioeconomic, racial/ethnic, gen-
der, and age groups.47 If the re-
sults of such trials warrant—and
with appropriate automation—the
image manipulation technique
could be used to motivate wider-
scale dietary change, such as in
health care settings, to echo the
dietary recommendations of med-
ical practitioners. Various forms of
visual media, including the Inter-
net, could be used to disseminate
illustrations of the effect of diet on
appearance in generic faces at
a population level. This would re-
quire further investigation into
whether seeing this effect in an
unfamiliar generic face would also
act as a sufficient motivator.

Diet is recognized as a key fac-
tor in noncommunicable disease
prevalence48 and has proved

FIGURE 1—Examples of face stimuli to be used in an appearance-

based intervention, with face color manipulated to represent (a)

an increase of 6.5 and (b) a decrease of 6.5 fruit and vegetable

portions relative to starting appearance (not shown); the color

difference between these 2 images thus represents a difference in

daily consumption of 13 portions of fruit and vegetables.
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challenging to ameliorate with
current methods. A strategy such
as we propose could offer a valu-
able and novel incentive, which
added to other methods may ulti-
mately serve to reduce the preva-
lence of disease associated with
inadequate fruit and vegetable
consumption. j
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