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Obesity and eating disorders:
A developmental perspective

LEANN LIPPS BIRCH
University of Illinois at Urbana-Champaign, Urbana, Illinois

The development of the controls of food intake during the early years of life is discussed, with
particular emphasis on the possible role of early experience in the development of eating dis-
orders and obesity. During the first years of life, the change from suckling to feeding occurs. The
infant’s successful transition from reliance on a single food to consuming a varied diet is essen-
tial to adequate growth and health. Infants are probably the only depletion-driven human eaters.
By the end of the preschool period, eating occurs as a result of a complex interaction of social,
cultural, and environmental factors with physiological cues. Learning and early experience of
food and eating play a central role in the development of food-acceptance patterns. During the
early years, children are introduced to the diet of their culture and acquire food preferences and
aversions, and they learn rules of cuisine, such as when to eat, and even how much to eat. A
major theme of this review is that learning, and especially associative conditioning to the social
contexts and the physiological consequences of eating, makes major contributions to the forma-
tion of food-acceptance patterns during early childhood. This view implicates early experience
of eating in the development of individual differences in styles of intake control and could be

heuristically useful in the investigation of the etiology of eating disorders and obesity.

For the newborn human infant, the feeding situation in-
volves little choice: For young mammals, milk is rhe food,
and infants may be the only depletion-driven human
eaters; they eat when they are hungry. Yet although the
infant can thrive on a single food, as adult omnivores we
need variety in the diet, and this variety is necessary for
adequate nutrition by early childhood. This implies that
dramatic developmental change occurs in human eating
behavior during the early years of life. Cross-cultural evi-
dence also suggests a very high degree of plasticity in the
human feeding system; despite the fact that we all begin
life on the same diet, across cultural groups there is rela-
tively little overlap in what is consumed. For the adult
in our society, eating is rarely depletion-driven, and it
tends to occur in response to a complex interaction of
physiological feedback with sociocultural factors, includ-
ing cuisine rules, beliefs about nutrition and health, and
environmental cues. A bit of participant observation con-
ducted in the lobby of the convention hotel will reveal
adults deciding when, what, where, and with whom to
eat. These choices have little or nothing to do with physio-
logical feedback signaling depletion.

The control of food intake in adults is complex, and
it is problematic for a large proportion of adults, who have
difficulty in maintaining energy balance. Overnutrition
is the most widespread nutritional problem in this coun-
try today: approximately 34 million adults are obese, and
the incidence of childhood obesity is increasing. Chronic
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dieting has become normative, especially among women,
and the reported incidence of eating disorders is on the
rise. Yet problems of overnutrition are not limited to dis-
orders of energy balance. Evidence increasingly impli-
cates diet and hence food selection in the etiology of
obesity and chronic degenerative disease: coronary heart
disease, atherosclerosis, hypertension, diabetes, and
cancer. Current dietary guidelines suggest several dietary
changes that need to be made to reduce the incidence of
obesity and chronic disease, including reduction of the
intake of dietary fat, refined carbohydrate (sugar), and
salt (National Research Council [U.S.] Committee on Diet
and Health, 1989; U.S. Department of Agriculture, U.S.
Department of Health & Human Services). What follows
is a review of findings concerning the contributions made
by learning and experience to the development of food
preferences and the control of food intake. These find-
ings suggest some reasons why recommended dietary
changes can be unappealing, difficult to make, and hard
to maintain.

There is little direct evidence on the contributions made
by learning and early experience to the pervasive problems
of obesity and eating disorders, but existing data suggest
some possibilities. First, evidence that infants and young
children are responsive to internal cues in the control of
food intake will be reviewed, followed by research re-
vealing how learning and socialization in the feeding con-
text can modify the control of food intake. For example,
child feeding practices can serve to focus the child on cues
other than internal signals of hunger and satiety as con-
trols of food intake. These feeding practices may form
the basis for the development of individual differences in
styles of intake control that exist among adults. Some of
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the problems of energy balance seen in adulthood may

result from styles of intake control in which hunger and
satiety cues are not particularly central.

The nature of feeding and the factors that control feed-
ing change dramatically during the first years of life. The
infant eats in response to physiological feedback that sig-
nals depletion. Milk is the only source of nutrients dur-
ing the first months of life, but as young omnivores, chil-
dren require dietary variety to sustain growth and health.
Children must make the transition from suckling to be-
ing able to accept a variety of foods; and to make this
transition, one must learn sociocultural rules and con-
straints on eating. For example, children learn what con-
stitutes food in their culture, as well as what is disgust-
ing. Food likes and dislikes are shaped by learning and
experience. Children are very neophobic, but with re-
peated exposure, they come to accept foods (Birch &
Marlin, 1982). They also learn when to eat (Birch,
McPhee, Sullivan, & Johnson, 1989), which foods are
eaten at particular mealtimes (Birch, Billman, & Richards,
1984), and what foods and flavors can be appropriately
combined. Learning also influences how much children
eat of familiar foods.

Children acquire many of the basic rules of cuisine by
the time they are 5 or 6 years old, at which time the
depletion-driven eating of infancy has been transformed,;
at that point in development, eating is controlled by a com-
plex interaction of depletion cues with sociocultural rules
and environmental cues. Learning occurs as a result of
the redundant nature of eating, which affords many op-
portunities for associative conditioning. Patterns of intake
come increasingly under the control of sociocultural and
environmental cues; individual differences in patterns of
intake control emerge during childhood and adolescence,
on the basis of differences in experiential history. By the
time of adulthood, there exist individual differences in
styles of intake control that have been well documented,
although views differ on the dimensions of these differ-
ences. For example, some adults are very responsive to
physiological cues of hunger and satiety, but others are
chronic dieters who use a variety of cognitive strategies
to control food intake.

RESPONSIVENESS TO ENERGY DENSITY:
THE CONTROL OF FOOD INTAKE
IN EARLY CHILDHOOD

Six-week-old infants adjust their intake in response to
the energy density of formula, consuming larger volumes
of dilute than of concentrated formula (Fomon, 1974).
Evidence from our laboratory reveals that preschoolers
also adjust intake in response to the energy density of
foods. In this research, children consumed meals or snacks
that consisted of two courses: fixed volumes of yogurts,
drinks, puddings, or ice creams that were either high
(150 kcal/100 ml) or low (50 kcal/100 ml) in energy den-
sity, followed by an ad-lib course consisting of an array
of palatable foods. The results of such single-meal pro-
tocols revealed that children are responsive to the energy

density of the preload, eating more ad lib following the
low- as opposed to the high-density preload (Birch &
Deysher, 1985, 1986; Birch, McPhee, & Sullivan, 1989).
The results of one such experiment appear in Figure 1.
In one study, in which children’s intake in this type of
protocol was compared with that of adults, the children
showed clear evidence of responsiveness to energy den-
sity, whereas the adults did not. How do children alter
their intake patterns to produce these adjustments in
energy intake? The results of one series of experiments
indicated that following a high-energy-density preload,
children consumed a more restricted range of foods than
they did following the low-energy-density preloads, and
they restricted their consumption to their more preferred
foods (Birch, McPhee, & Sullivan, 1989).

The nutritive consequences of foods can also serve as
unconditioned stimuli in the conditioning of preferences
and conditioned satiety. Following the work of Sclafani
(1990), we have shown that when children have repeated
experience of eating two foods—a high-energy-density
version and a low-energy-density ‘‘diet”’ version, they
learn to prefer the flavor associated with high energy den-
sity (Birch, McPhee, Steinberg, & Sullivan, 1990). To
the extent that such conditioning occurs as a result of
our everyday eating experiences, this learning could be
contributing to our preferences for energy-dense foods.
Current dietary guidelines recommend cutting down on
energy-dense foods in order to improve the quality of the
diet and reduce the chances of obesity and chronic dis-
ease. If we have learned to prefer such foods, it helps to
explain why it is so difficult to comply with these dietary
guidelines.
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Figure 1. Children’s and adults’ energy intake at lunch, includ-
ing high- and low-energy-density preloads.



Children can also use energy density as an uncondi-
tioned stimulus in the conditioning of satiety (Birch &
Deysher, 1985; Birch, McPhee, Shoba, Steinberg, &
Krehbiel, 1987). In this case, the amount of a food con-
sumed is adjusted over time in response to its energy den-
sity. During conditioning trials, children are given re-
peated experience in consuming fixed volumes of two
distinctively flavored versions of a food, one high and one
low in energy density. Following this, the children eat
a self-selected meal from an array of palatable foods, and
their ad-lib consumption provides the data of interest.
With repeated experience, children can learn to associ-
ate the flavor cues with the caloric consequences of the
foods and to anticipate how filling and how fatty a par-
ticular food is and adjust intake accordingly. This is re-
vealed in extinction test trials in which the energy den-
sity difference between the foods is removed, and the
flavors are presented in isocaloric preparations. As is
shown in Figure 2, children continue to eat less ad lib fol-
lowing the flavor that has previously been paired with high
energy density.

The evidence presented above is restricted to single
meals. What about the control of intake over a longer
period of time? One of the most common observations
regarding children’s food intake is that their eating at in-
dividual meals is erratic and very unpredictable; a child
will eat ‘“like a bird’’ on one occasion and ‘‘like a horse”’
on the next. Clara Davis’s descriptions of the children’s
food intake in her dietary self-selection studies conducted
60 years ago paint a similar picture (Davis, 1928, 1939).
Despite this, she reported that the children grew well and
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were healthy, regardless of the absence of adult attempts
to control their food intake. Recent evidence suggests that
despite the erratic nature of intake at individual meals,
total daily energy intake is relatively tightly regulated by
young children (Birch, Johnson, Andresen, Peters, &
Schulte, 1991).

To investigate the control of energy intake by young
children, we obtained 24-h food intake data from 15 2-
to 5-year-old children for 6 days. Coefficients of vari-
ation (CV) were calculated for each child for each of the
six eating occasions per day (breakfast, lunch, dinner, and
three snacks) and for total daily energy intake. The coeffi-
cient of variation is the standard deviation divided by the
mean, making it possible to compare the variability of
measures with very different mean values, as in compar-
ing the variability of energy intake at individual meals with
the variability of energy intake over 24-h periods. These
CVs for individual children are presented in Figure 3,
which reveals that the children’s intake at individual meals
was highly variable, but that total energy intake was rela-
tively tightly regulated: The mean within-subjects CV for
energy intake at individual meals was 33.6%; in contrast,
the mean within-subjects coefficient of variation for total
daily energy intake was 10.4%. Evidence that compensa-
tion in intake across successive meals produced the rela-
tive consistency in total daily intake was revealed by a
pattern of predominantly negative correlations between
intake at successive pairs of meals. When we examined
correlations between energy intake at one meal and the
next, a preponderance of these correlations were nega-
tive, providing evidence that compensation across suc-
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Figure 2. Ad-lib energy intake following high- or low-energy-preload paired flavors dur-
ing conditioning and extinction: Evidence for conditioned satiety. During extinction, prepa-
rations previously high or low in energy density are isocaloric.



Each point represents an individual
subject’s C.V. based on 6 replications
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Figure 3. Coefficients of variation for energy intake of 15 preschool children at each
of six meals and for total daily energy intake.

cessive meals produced the relative consistency of total
daily energy intake. Examination of the relationship be-
tween individual subjects’ CVs for total energy and meal-
to-meal compensation provided further evidence that com-
pensation in energy intake across successive meals was
producing this relative consistency of total daily energy
intake; children with the lowest CVs for total daily energy
intake showed the strongest evidence of meal-to-meal
compensation in energy intake (r = —.51, p < .05).

To summarize, evidence both from single-meal pro-
tocols and from studies of total daily energy intake indi-
cates that children are sensitive to the energy density of
foods and use such nutritive feedback in controlling their
food intake. All this corroborates what Davis said 60 years
ago: In the absence of adult intervention, and given nutri-
tious choices, children can select an adequate diet (1928).
Notice that this statement is qualified by ‘‘in the absence
of adult intervention.’’ This is an important point that I
will return to, because young children’s eating seldom oc-
curs in the absence of adult intervention.

THE SOCIAL CONTEXT OF FEEDING
AND THE DEVELOPMENT OF
FOOD-ACCEPTANCE PATTERNS

Learned Preferences and
the Acquisition of Cuisine Rules

During the preschool years, children are gradually in-
troduced to many of the foods of the adult diet of their
culture. The quality and quantity of early experience with
foods is pivotal in determining food-acceptance patterns.
The redundant nature of eating provides many opportu-
nities for associative conditioning involving the contexts
and consequences of eating. In this section, evidence is
presented which indicates that the social context of feed-
ing contributes substantially to food-acceptance patterns.
Through repeated experience with food, children learn
preferences and aversions, cuisine rules about appropri-
ate food-flavor combinations, and times of day at which
foods are consumed. Child feeding practices also provide
children with information regarding which of the many



cues available should control the initiation, maintenance,
and termination of eating.

Why is it that children seem to dislike foods that are
good for them and love the things that are bad for them?
We have evidence that child feeding practices used by
adults to ensure that the child obtains a nutritious diet ac-
tually contribute to this state of affairs. Child feeding prac-
tices often involve cajoling, wheedling, or coercing chil-
dren to eat, and these are often used when the parent
believes that the child cannot adequately control intake,
or possibly that the child is at risk for problems of energy
balance. We have simulated some of these child feeding
practices in the laboratory in order to look at their effects
on food preferences. Results of our research reveal rather
paradoxical results: children learn to dislike foods that
parents reward them for eating (Birch, Marlin, & Rot-
ter, 1984). Conversely, foods parents use as rewards are
often high in fat, sugar, or salt, and these foods become
even more preferred as a result (Birch, Zimmerman, &
Hind, 1980).

Children also seem to be learning about whether or not
it is appropriate to add sugar or salt to foods, and these
cuisine rules seem to be extracted from children’s ex-
perience in eating foods either with or without added su-
gar or salt (Sullivan & Birch, 1990). We gave children
repeated experiences of eating a new food (tofu) that was
prepared one of three ways: plain, or with sugar or salt
added. As in previous experiments, the children were ini-
tially quite neophobic, and they did not readily eat the
new foods. However, with repeated exposure, the chil-
dren came to accept and eat whatever version they had
experienced. However, following their experience with
one version, they actually increased their dislike for the
versions they had not eaten relative to their initial dis-
like, suggesting that the children were not just learning
to like one food/flavor combination, but were learning
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to dislike the “‘inappropriate’’ version. This pattern of in-
creased liking for the familiarized version, along with in-
creased dislike for the other version, was noted regard-
less of whether the familiarized food was flavored or
plain. The finding that children are learning appropriate
food contexts for the addition of sugar and salt suggests
that if we want children to accept foods that are lower
in sugar and salt, foods for them should be consistently
prepared with low levels of sugar and sait. Although there
is little systematic research on the sugar and salt content
of young children’s diets, the results of one study in which
children’s food intake was monitored provide evidence
that foods most frequently consumed by children are very
high in sugar, salt, and fat (Davidson, Hayek, & Altschul,
1986).

We recently conducted research to determine whether
environmental cues that had previously been paired with
eating could lead to the initiation of eating in children who
were not hungry. Such evidence would provide support
for the view that by early childhood, eating is no longer
depletion-driven, but can be controlled by a variety of
other cues. This research was inspired by that of Wein-
garten (1983), who was able to demonstrate conditioned
initiation of eating in sated rats. In our case, children par-
ticipated in free play sessions in two different playrooms
on different days. In one playroom, food was always pres-
ent; in the other, food was never present. After the chil-
dren had acquired repeated experience of these two set-
tings, we tested them for conditioning effects. On test trial
days, the children were fed a large dish of Haagen-Dazs
ice cream (260 kcal) to ensure that they were not hun-
gry, and then they were sent to the playroom for free play.
On the test trials, food was present in both settings. La-
tency to eating and ad-lib consumption in the two con-
texts are presented in Figure 4, which provides evidence
for conditioned meal initiation. Children can learn to initi-

250 - [ 600
% M CcS+ i
3] 500
¥ 200 - @ cs- @
: :
g - 400 3
T 150+ ! a
c
E L300 =
[7] b
c Q
o 100 g
© ] F200 &
a -~
- 50 '
© L
2 / L 100
0 / 0
Cs+ Cs- CcS + cS-
Test Condition

. Figure 4. Conditioned meal initiation in children. Ad-lib consumption and latency to eating
in contexts where food had (CS+) or had not (CS-) previously been available.
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Figure 5. Social context of feeding modifies responsiveness to energy density and the conditioning of satiety: Ad-lib
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ate meals in response to contextual cues, and to eat in the
absence of depletion cues, providing a striking contrast
to the depletion-driven eating of infancy.

The Social Context of Feeding and
the Etiology of Individual Differences
in Intake Control

In addition to influencing the formation of specific food
preferences, there is evidence that child feeding practices
that involve a high degree of external control of the child’s
eating may have the effect of teaching the child which of
the many cues available to control feeding should be at-
tended to and used. For example, if the child says “I'm
full’’ and the parent says, ‘‘Finish what’s on your plate,”’
or if the child says *‘I’'m hungry’’ and the parent says *‘It’s
not time to eat now,’’ the parent is sending a clear mes-
sage that internal cues signaling hunger and satiety should
be ignored in favor of external cues, such as time of day
and amount of food remaining on the plate. In the absence
of adult controls, children are responsive to energy den-
sity in controlling their food intake (Birch & Deysher,
1986; Birch, McPhee, & Sullivan, 1989). We also have
experimental evidence that child feeding practices can
modify the extent to which children are responsive to in-
ternal cues (Birch et al., 1987). In one experiment, we
replicated the research on the conditioning of satiety in
two different child feeding contexts. In the **internal”’ con-
text, the adults feeding the children talked about feelings
of hunger and satiety, and how they could tell when to
eat and when to stop eating. The children also had the
chance to feed a doll with a clear glass stomach, which
provided another context for the discussion of hunger and
satiety. Again, children received repeated experience with
consuming fixed volumes of two distinctively flavored ver-
sions of a food, one high and the other low in energy den-
sity, followed by ad-lib consumption of a self-selected
snack. In the external context, the same procedures were
followed, but the adults emphasized external cues for eat-
ing: A bell rang, signaling time for the snack; the chil-
dren were focused on the amount of food remaining; and
they were given stickers contingent on eating—all of which
were procedures designed to simulate common child feed-
ing practices. During extinction test trials, flavors were
presented in isocaloric versions of the foods as before, and
the internal and external social contexts were eliminated.

The results, shown in Figure 5, revealed evidence of
responsiveness to energy density prior to learning and evi-
dence of conditioning only for the internal group. The ex-
ternal group showed evidence of a reinforcement effect,
in that the children increased their consumption in re-
sponse to the contingency, but there was no evidence that
responsiveness to energy density controlled their intake
during conditioning or extinction. These results suggest
that child feeding practices can produce differences in the
extent to which children are responsive to internal feed-
back in controlling their energy intake.
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SUMMARY AND CONCLUSIONS

There is clear evidence that infants and young children
are responsive to the energy density of foods in control-
ling their food intake. Children can use the physiological
feedback arising from differences in energy density to
learn to anticipate the fillingness or satiety value of a fa-
miliar food and adjust intake accordingly. More recent
research has revealed that children learn to prefer food
flavors that have been repeatedly associated with high-
energy-density over ‘‘diet’’ versions of the same foods.
While there is evidence that children have mechanisms
available for controlling energy intake, there is limited
information that the extent to which such mechanisms are
used by children can be readily altered, in response to
child feeding practices and in response to the context of
feeding. Children learn which of the many cues available
to control eating should be salient, and I would suggest
that individual differences in styles of intake control seen
in adulthood may begin to emerge with the imposition of
child feeding practices that differ (1) in the extent of ex-
ternal control, and (2) in the array of foods typically made
available to children. In addition, there is evidence that
child feeding practices influence the formation of food
preferences through associative conditioning of food cues
to the social context of eating.
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