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Summary. We conducted a review to investigate whether the evidence for an association between tableware

in the built food environment and food consumption is consistent and important. We systematically searched
electronic databases for articles published in English since 2000. A total of 541 studies were identified. Of
these, we excluded 525 studies and reviewed 16. The types of tableware studied were plates (n=7), bowls (n=>5),
glasses (n=2), cups (n=1), spoons (n=1), and chopsticks (n=1). Their manipulated properties were size (n=9),

color (n=6), shape (n=5), and type (n=1). In conclusion, there is a tendency to use tableware as an indication
of how much should be served and consumed. Simply using smaller tableware might be all that is required to
make an environment less conducive to overeating. One possible effect of tableware color has been identified

in this review. Thus, the review demonstrates that tableware affects mainly visual aspects of perception.
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Introduction

Obesity is the presence of high levels of stored
body fat that occurs when caloric intake exceeds caloric
expenditure. Obesity increases the likelihood of vari-
ous diseases, particularly heart disease, type 2 diabetes,
obstructive sleep apnea, certain types of cancer, and
osteoarthritis (1). Much effort is being expended on
identifying influences on obesity and ways to prevent
or reverse weight gain. Major risk factors for obesity
are determined by behaviors that are in principle mod-
ifiable (1, 2). Most behavior occurs outside awareness,
cued by stimuli in the environment (3, 4). Recently, a
systemic perspective has emerged that considers envi-
ronmental influences on obesity (5). It is recognized
that a provided environment can exert considerable in-
fluence on behavior, and that altering the environment
may provide a catalyst for behavior change (6). Thus,
the concept of environment alteration could be a novel
strategy for weight loss, in maintenance of weight, and
also in prevention of weight gain (7).

The environment can be organized into the
eating environment and the food environment (5, 7).
The eating environment refers to the ambient factors
that are associated with the eating of food, but that
are independent of food itself, such as atmospherics,
the effort of obtaining food, the social interactions
that occur, and any distractions that may be present.
In contrast, the food environment refers to factors that
directly relate to the way food is provided or presented,
such as its salience, structure, package or portion size,
stockpiling, and tableware.

A piece of tableware is any intermediate transfer
device used for setting a table, serving food, and
dining. Tableware includes cutlery, glassware, a variety
of dishes, and other useful items for practical as well as
decorative purposes (8). As much as 71% of the food
consumed in the United States is estimated to be eaten
using tableware (9). Tableware used to consume food
may influence its selection and consumption; in the
built food environment, it can facilitate or inhibit the
amount of food consumed (9, 10).
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Given the effect of tableware on food consumption,
the role of tableware size and shape in consumption
amount is taken for granted. The magnitude of the
effect of these factors on food consumption was
reported in a systematic review (11). However,
the scope of the review was insufficient to provide
specific and comprehensive results on other aspects of
tableware. An effect size for tableware size and shape
was reported in 15 eligible studies, and a meta-analysis
of 13 independent comparisons from 10 studies found
an effect size of 0.42 of portion or tableware size on
selection of food (11). There are many factors relating
to tableware beyond size and shape, representative
examples being color and kind of tableware (such as
chopsticks, spoons, etc.). Thus, we conducted a review
to investigate whether the evidence for an association
between tableware in the built food environment and
food consumption is consistent and important.

Method

Between January and February 2017, we system-
atically searched the databases MEDLINE, Web of
Science, EMBASE, SCOPUS, and ProQuest Cen-
tral to identify experimental and observational studies
investigating tableware in relation to food consump-
tion. The search was restricted to human studies pre-
sented in English, and to articles or reviews published
since 2000. The search was based on the following
index terms contained within the title or abstract: ta-
bleware OR dish OR bowl OR cup OR spoon OR
fork OR chopstick AND “food intake.” Further-
more, we examined additional articles by search-
ing Google Scholar and the Cochrane Database of
Systematic Reviews. The flow of studies through
the systematic review process is shown in Figure 1.
Electronic database searches retrieved a total of 504
studies, including duplicates. Searches of other re-
sources identified 37 additional studies. Automatic
and manual de-duplication identified 159 duplicate
studies, which we discarded. Therefore, 382 unique
studies entered title or abstract screening. Of these, we
excluded 366 studies on full screening and reviewed
16 studies that met the inclusion criteria and formed
the evidence base for this review.

Studies eligible for this systematic review were
conducted in humans, investigated tableware in relation
to food consumption, and employed within-subjects
or between-subjects randomized controlled trial as
the experimental design. We excluded publications
that did not meet the inclusion criteria, such as studies
performed in animals, articles in any other language
than English and papers without sufficient dietary data
to be able to make a conversion to the tableware in
relation to food consumption.

Results

A summary of the 16 reviewed studies on table-
ware in relation to food is presented in Table 1. The
number of individuals analyzed in each study ranged
from 35 to 360. All studies included both male and fe-
male participants. The studies were designed as within-
subjects randomized controlled trials (n=7; studies 1,
3,4,5,6,8, and 10) or between-subjects randomized
controlled trials (n=10; studies 2, 7,9, 10,11, 12, 13, 14,
15, and 16). The duration of the studies varied from 1
day to 8 weeks. The types of tableware manipulated in
the studies were plates (n=7; studies 1, 3, 5,6, 7,9, and
10), bowls (n=>5; studies 11, 12, 13, 15, and 16), glasses
(n=2; studies 4 and 14), cups (n=1; study 8), spoons
(n=1; study 16), and chopsticks (n=1; study 2). The ma-
nipulated attributes of these items of tableware were
size (n=9; studies 1, 2, 3, 4, 5, 10, 11, 12, and 16), color
(n=6; studies 3, 6,7, 8,9, and 10), shape (n=5; studies 4,
6,9, 14, and 15), and type (n=1; study 13).

Discussion

Many people have difficulty monitoring how
much they eat during a meal (7, 12, 13). They may
employ visual cues to estimate how much they have
consumed; thus, visual cues can influence people to
consume either more or less than they intended (7).
Tableware is likely to be used as one of these visual
cues in judging the amount of food consumed (5).
Because the shape and size of tableware can influence
how much is served, the size of food portions served
to construct a platescape is related to the amount of
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Figure 1. Flow diagram of studies through the systematic review process.

food actually consumed. The shape and size of plates
or bowls delineate norms for appropriate amounts of
food to eat at a meal. Finally, the shape and size of
glasses or cups also influence the amount of liquid
people perceive (14, 15).

There is some evidence for an effect of aware-
ness of tableware shape and size on food consump-
tion. The Ebbinghaus-Tichener size-contrast illusion
or the Delboeuf illusion could explain why the same
amount of food is perceived as more filling when eat-
en from a small bowl rather than from a larger bowl
(16). Larger tableware increases consumption because
people tend to follow consumption norms and will
anchor their judgment of the appropriate amount of
food on the presented portion (12, 13, 17). In one
study, experimenters asked people to pour as much of
a cereal as they would like and gave them 12-, 16-, or

24-0z capacity bowls; participants poured increasing
amounts into the bowls (9, 12, and 15 oz, respectively),
while the fill level of the bowls was similar for each
bowl size (77%, 74%, and 64%, respectively) (17). It
has been shown that people pour larger amounts of
a beverage into a wide cup than a tall one, and they
consume more from a wider cup (18, 19). Across a
wide range of contexts, it has been shown that people
generally eat approximately 92% of the food that they
personally serve themselves (12).

Research on the effects of using implements in
food intake is not as extensive as the study of plates and
bowls. Wansink et al. (17) examined whether spoon
size exerts a visual bias leading to overeating. Empiri-
cal evidence showed that individuals ate 14.5% more
ice cream when using 3-0z spoons when compared to
those using 2-0z spoons. Another experiment reported
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that children dealt with larger food portions by taking
more food onto their implements (20). The explana-
tion for this pattern is that people who are given large
serving spoons tend to underestimate how much they
are consuming relative to those given smaller serving
spoons. With regard to fork size, Mishra, Mishra, and
Masters (21) investigated the role of bite size on the
quantity of food consumed. They observed that diners
consumed more from a smaller fork than from a larger
fork and posited that when diners have a well-defined
hunger goal to satisfy and have a willingness to reach
that goal, a smaller fork gives the feeling that they are
not making much progress in satiating their hunger,
which results in more total consumption compared to
when they use a larger fork.

Furthermore, this review demonstrates that color
of tableware affects perception of other tableware at-
tributes, mainly those based on visual judgments. Van
Ittersum and Wansink (13) found that participants in
a high color contrast condition served 9.8% (p < 0.01)
more than the target serving size on a larger plate, and
13.5% (p < 0.01) less than the target serving size on a
smaller plate. Meanwhile, in another experiment (13),
they tested the effect of color contrast between the
food and the plate on serving sizes in a realistic serv-
ing situation. Their results revealed that participants
in the low color contrast condition served themselves
significantly (p < 0.01) more pasta than participants in
the high color contrast condition. It has been shown
that the Delboeuf illusion is enhanced by color con-
trast, and it could therefore provide a possible explana-
tion for why and how plate size can influence people’s
serving behavior in a variety of real life situations (22).

Conclusion

Overall, there is a tendency to use tableware as
an indication of how much should be served and con-
sumed. Simply using smaller tableware might be all
that is required to make an environment less conducive
to overeating. In addition to size and shape of table-
ware, its color affected food consumption. It therefore
seems reasonable to suggest that both the food indus-
try and home dining practices should pay far more at-

tention to tableware in order to optimize the dining
experience.
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