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Girls’ picky eating in childhood is associated with normal weight status

from ages 5 to 15 y'2
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ABSTRACT

Background: Picky eating has been associated with lower weight
status and limited food intake and variety in childhood. Little is
known about how the persistence of picky eating in childhood is
associated with changes in weight and food intake from childhood
into adolescence.

Objective: We determined whether picky eating identified in child-
hood was related to growth, nutrition, and parental use of pressure
over a 10-y period.

Design: Non-Hispanic white girls (n = 181) participated in a longi-
tudinal study and were assessed biannually from ages 5 to 15 y. The
Child Feeding Questionnaire was used to classify girls as persistent
picky eaters or nonpicky eaters and to assess parental use of pres-
sure to eat. Height and weight were measured to calculate body
mass index (BMI) z scores at each occasion. Three 24-h dietary
recalls obtained at each occasion were used to determine intakes
of fruit and vegetables. With the use of repeated-measures analyses,
differences between persistent picky eaters and nonpicky eaters in
BMI 7 scores, dietary intake, and use of pressure were examined.
Results: From ages 5 to 15 y, persistent picky eaters (n = 33; 18%)
had lower BMI (tracking at the 50th percentile) than did nonpicky
eaters (n = 148; tracking at the 65th percentile) (P = 0.02). Persis-
tent picky eaters were less likely to be overweight into adolescence.
Both groups consumed less than the recommended amounts of fruit
and vegetables, although persistent picky eaters had lower intakes of
vegetables than did nonpicky eaters at all time points (P = 0.02).
Persistent picky eaters also received higher amounts of pressure
(P =0.01).

Conclusions: Findings that persistent picky eaters were within the
normal weight range, were less likely to be overweight, and had
similar fruit intakes to those of nonpicky eaters suggest that higher
parental concerns about persistent picky eaters are unwarranted.
All parents and children could benefit from evidence-based antic-
ipatory guidance on alternatives to coercive feeding practices
to increase fruit and vegetable consumption. Am J Clin Nutr
doi: 10.3945/ajcn.116.142430.
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INTRODUCTION

Picky eating includes the rejection of familiar foods, which can
result in a habitual diet with limited variety (1, 2). Picky eating is
typically assessed with the use of maternal subjective reports (3),
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and parents’ questions and concerns about picky eating are
common at well-child clinic visits. Although picky eating is not
always taken seriously, picky eaters’ limited food repertoires can
result in inadequate intakes of vitamins and minerals (1, 4) es-
pecially if they are reported to routinely reject many foods or
consume small amounts of food.

Examinations of the relations between children’s picky eating
and weight status have revealed some cause for concern, whereby
children who are picky eaters tend to have lower BMI than that of
nonpicky eaters (5-8). Earlier studies have indicated that picky
eaters are twice as likely to be underweight as nonpicky eaters
are, although findings have been inconsistent (1, 9). An important
limitation is that nearly all data on picky eating are from cross-
sectional studies, which do not allow for the assessment of reverse
causality. In previous research on picky eating that was conducted
in the current study sample, girls who were picky eaters at age 7'y
had lower BMIs than did nonpicky eaters at age 9 y; however,
none of the girls were underweight, and they were also less likely
to be overweight (1). Few studies have assessed the long-term
effects of persistent picky eating in childhood on nutrition and
growth outcomes.

The current study used longitudinal data to investigate whether
persistent picky eating in childhood is associated with adverse
weight outcomes or lower fruit and vegetable intakes into ado-
lescence. In recent decades, excessive food intake and obesity
have emerged as major health problems in children and adults
alike. It is possible that, in this context, eating behaviors that may
fuel parental concerns about children’s picky eating, such as
consuming a limited variety and eating small amounts of food,
could actually be protective against excessive weight gain and
obesity. Although there have been data that suggested that some
indicators of diet quality, including fruit and vegetable intakes,
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are low in picky eaters, findings from the NHANES revealed
that the majority of children have diets that are too low in fruit
and vegetables (10, 11).

The primary aim of this study was to determine whether girls
who were persistent picky eaters in childhood differed from
nonpicky eaters in BMI, overweight status, and fruit and vege-
table intakes into adolescence (1). A secondary aim was to ex-
plore whether there were differences in the use of pressure to eat
by mothers of persistent picky eaters than of nonpicky eaters to
provide information about whether differences in the pressure to
eat may have contributed to differences in fruit and vegetable
intakes.

METHODS

Subjects

Participants were 197 non-Hispanic white girls who were
living in central Pennsylvania and were recruited as part of a
longitudinal study on growth and development; the sample was
not recruited on the basis of weight status or a concern about
weight. Families with age-eligible girls within a 5-county radius
were identified with the use of available marketing information
(Metromail Inc.). The families received mailings that provided
information about the study and were recruited in 19961997
through the use of follow-up phone calls. Girls were included in
the study if they were living with 2 biological parents, had no
severe food allergies or chronic medical conditions that would
affect food intake, and had no dietary restrictions involving
animal products. A description of the study sample has been
previously reported (2).

Design and procedures

Data were collected on 6 occasions across a 10-y period with a
2-y interval between assessments; girls were aged 5 y at base-
line and aged 15 y at the final assessment. The participant flow
is presented in Supplemental Figure 1. In the 197 mother-
daughter dyads at baseline, 181 and 163 dyads remained in
the study until ages 9 and 15 y, respectively, which represented
a retention rate of 92% and 85%, respectively. Attrition was
primarily because of family relocation outside of the study
area. At each time interval, girls or their mothers completed
a series of questionnaires during a scheduled visit to the lab-
oratory. Girls’ anthropometric data were also collected. The
Pennsylvania State University Institutional Review Board ap-
proved all study procedures, and mothers provided consent for
their family’s participation in the study before the initiation of
data collection.

Measures
Picky eating

Girls’ picky eating was assessed at ages 5, 7, and 9 y with the
use of the Child Feeding Questionnaire (CFQ) (1, 12). The
picky-eating subscale measured mothers’ reports of how they
perceived their children’s willingness to eat foods offered and
included the following 3 items: /) “my child’s diet consists of
only a few foods”; 2) “my child is unwilling to eat many of the
foods that our family eats at mealtimes”; and 3) “my child is
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fussy or picky about what she eats”. All items were measured
with the use of a 5-point Likert-type scale; responses ranged from
disagree to agree. A mean score for picky eating was calculated at
each occasion. The internal consistency of the picky-eating sub-
scale was a = 0.85 at each time point (1). Persistent picky eating
from ages 5 to 9 y was defined as having a mean picky eating
score >3.00 at =2 of 3 time points.

Pressure to eat

Mothers’ use of pressure to eat was also assessed at girls’
ages 5, 7, and 9 y with the use of the CFQ pressure subscale; the
subscale measured the extent to which mothers pressured their
children to consume foods and included the following 4 items:
1) “my child should always eat all of the food on her plate”; 2)
“I have to be especially careful to make sure my child eats
enough”; 3) “if my child says ‘I’'m not hungry,’ I try to get her to
eat anyway”; and 4) “if I did not guide or regulate my child’s
eating, she would eat much less than she should”. All items were
measured with the use of a 5-point Likert-type scale; responses
ranged from disagree to agree. A mean score for pressure to eat
was calculated at each occasion. The internal consistency of items
on this subscale was o = 0.73 at each time point (1).

Anthropometric measures

Girls’ heights and weights were measured in triplicate at all 6
occasions from ages 5 to 15 y. Standing height was measured
with the use of a wall-mounted stadiometer to the nearest 0.1 cm
(Shorr Productions Stadiometer; Irwin Shorr). Body weight was
measured with the use of an electronic scale to the nearest 0.1 kg
(Seca Electronic Scale; Seca Corp.) (13). BMI z scores and BMI
percentiles were calculated with the use of 2000 CDC growth
charts (14).

Dietary intake

Twenty-four—hour dietary recall interviews were conducted
by telephone at the Dietary Assessment Center at the Pennsyl-
vania State University as described by Savage et al. (15). Trained
staff administered interviews with the use of the computer-
assisted Nutrition Data System for Research (NDS-R) software
(database version 4.01_30; Nutrition Coordinating Center, Uni-
versity of Minnesota). The NDS-R software provides a structured,
guided, controlled platform in which questions and probes are
standard, and the process of conducting the 24-h recall is standard.
The NDS-R time-related database updates analytic data while
maintaining nutrient profiles that are true to the bastion used for
data collection. Reliability in interviewers is based on an interclass
correlation =0.95 (15, 16).

Girls’ dietary intakes were provided for 2 weekdays and 1
weekend day, which were randomly selected within a 2-wk
period. At ages 5, 7, and 9 y, mothers served as the primary
reporters of girls’ intakes, and girls were present to help verify
the data . At ages 11, 13, and 15 y, girls served as the primary
reporters with mothers participating in the interview as needed.
Food-portion posters (2D Food Portion Visual; Nutrition Con-
sulting Enterprises) were used to assist in the estimation of food
amounts.

Fruit and vegetable intakes were averaged across the 3 d to
estimate the number of cup equivalents that were reported to
have been consumed on the basis of the Dietary Guidelines for
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Americans (11, 17) and the USDA Food Guide Pyramid
guidelines (15, 18). French fries and potatoes were excluded from
the vegetable score for the analyses (2).

Statistical analyses

Data were analyzed with the use of SAS software (version 9.1,
2001; SAS Institute Inc.) (19). Each outcome variable was
assessed for normality. To test for group differences in girls’ BMI
trajectories over time, BMI z scores were used; for illustrative
purposes only, BMI percentiles are presented with the use of
CDC growth charts (14). A mixed-modeling approach (PROC
MIXED; SAS Institute Inc.) was used to assess the effects of
picky eating status (persistent picky eaters compared with
nonpicky eaters) on changes in BMI z scores and selected in-
dicators of dietary intake and pressure to eat. Mixed modeling is
a useful tool for analyzing repeated measures over time, and
a main advantage of the tool is its ability to retain cases with one
or more missing data points (20). For the models that predicted
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BMI 7 scores, intakes of fruit and vegetables, and the pressure to
eat, an unstructured covariance matrix was selected; main ef-
fects of the picky-eating group, time, and interactions of picky-
eating group X time were tested. Potential confounders were not
included in the final models because these were a focus of
a previous publication that was conducted in the same sample
(2). Group differences in the prevalence of underweight (BMI
<5th percentile) and overweight or obese (BMI =85th per-
centile) were tested with the use of chi-square tests. P < 0.05
was considered significant.

RESULTS

In this sample, 18% of girls were classified as persistent picky
eaters on the basis of our criterion of picky eating at =2 of 3
measurement time points (n = 33). Girls who were persistent
picky eaters during childhood had significantly lower BMI z
scores than those of nonpicky eaters at all time points (P = 0.02).
The rate of weight change from childhood into adolescence (i.e.,
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an increase in BMI z scores) did not differ between persistent
picky eaters and nonpicky eaters; there was no main effect of
time, and there was no interaction of picky-eating group X time.
As illustrated in Figure 1, the mean BMI percentile in girls who
were persistent picky eaters tracked along the 50th percentile,
whereas, in contrast, the mean BMI percentile of nonpicky
eaters tracked at the 65th percentile. Underweight was rare; only
2 persistent picky eaters were classified as underweight at each
time point, and there were no differences between groups in the
number of girls who were underweight. The prevalence of
overweight and obesity (BMI =85th percentile) in nonpicky
eaters was 21%, 22%, and 36% at ages S, 7, and 9 y, respectively,
and 34%, 28%, and 24% at ages 11, 13, and 15 y, respectively. In
contrast, the percentage of overweight and obesity in persistent
picky eaters was never >2%.

Mean fruit and vegetable intakes in cup equivalents per day are
presented in Figure 2 and revealed that, in both groups, reported
mean intakes of fruit and vegetables were below the recom-
mended 2-cup equivalents/d for fruit and 3-cup equivalents/d for
vegetables (11). There were no differences between persistent
picky eaters and nonpicky eaters in fruit intake [0.70 * 0.10
(mean = SE) compared with 0.72 = 0.05-cup equivalents/d]; on
average, both groups decreased fruit intake with increasing age
(P < 0.01). The rate of decrease in fruit intake with age was
similar for persistent picky eaters and nonpicky eaters because
there was no interaction of picky-eating group X time. Girls
who were persistent picky eaters consumed significantly fewer
vegetables per day than nonpicky eaters did at all time points
(0.57 = 0.06 compared with 0.73 £ 0.03-cup equivalents/d)
(P = 0.02). There was no main effect of time and no interaction
of picky-eating group X time.

Analyses of pressure-to-eat scores revealed that mothers of
girls who were persistent picky eaters reported the use of higher
amounts of pressure to eat than did mother of girls who were
nonpicky eaters; there was a significant main effect of the picky-
eating group on pressure scores (P < 0.01). Maternal reports of

1.2

BERGER ET AL.

pressure to eat declined in both groups over time (P < 0.01).
There was no interaction of picky-eating group X time.

DISCUSSION

In this longitudinal sample, 18% of girls were classified as
persistent picky eaters in childhood, and although these girls
had a lower weight status in childhood than nonpicky eaters
did, both groups had mean BMIs that tracked within the
normal range into adolescence. Although persistent picky
eaters also had consistently lower intakes of vegetables per day
than nonpicky eaters did, the difference was small, and both
groups consumed substantially less than the recommended
amounts of fruit and vegetables per day. Results that signified
that persistent picky eaters were growing normally and were
less likely to be overweight than nonpicky eaters were, in
combination with no clinically meaningful differences in fruit
and vegetable intakes, indicated that persistent picky eating
might have some adaptive value in the current food environ-
ment (1, 21, 22).

Picky eating in children is often of concern to parents who
worry that a habitual diet with limited variety will adversely
affect children’s growth and development. Previous studies in
early childhood have shown that picky eaters were more likely
to have lower BMI than that of nonpicky eaters (5, 6, 8). In
contrast, BMI data from our longitudinal sample showed that
persistent picky eating in childhood was not related to risk of
being underweight in childhood or in adolescence. Girls who
were persistent picky eaters were not underweight but had
a lower weight status than that of nonpicky eaters in childhood,
and persistent picky eaters continued to consistently track near
the 50th percentile from ages 5 to 15 y (1). These results are in
agreement with studies in school-age children, thereby indi-
cating that maternal reports of picky eating are not associated
with poor growth outcomes (1, 6, 23).
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FIGURE 2 Mean = SE intakes of fruit and veg (cup equivalents per day) from ages 5 to 15 y in girls classified as picky eaters (n = 29) compared with
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Both persistent picky eaters and nonpicky eaters consumed
substantially less than the recommended amounts of fruit and
vegetables per day; on average, persistent picky eaters and
nonpicky eaters consumed <50% of the recommended amount
of fruit (~2-cup equivalents/d) and <25% of the recommended
amount of vegetables (~3-cup equivalents/d). Although girls
who were persistent picky eaters reported even lower intakes of
vegetables, differences between groups were marginal. These
findings are in agreement with those from the NHANES in this
age group and with those from previous studies (10, 11, 24).
Overall, persistent picky eating was associated with problems in
food intake that were similar to the national trends in children
and adolescents.

These findings, which showed that persistent picky eating in
childhood was not associated with adverse weight outcomes
during childhood and adolescence or with intakes of fruit and
vegetables that were drastically different from the national trends,
should ease the anxiety of parents. Parental concern over chil-
dren’s eating and weight status can elicit feeding practices with
unintended negative consequences (25). In the current study,
mothers who perceived that their daughters were persistent
picky eaters were more likely to use pressure to eat (1), and
experimental findings indicated that higher amounts of pressure
to eat are related to lower intakes of foods that children are
pressured to eat. The association between persistent picky eating
and the use of pressure suggests that the relation is most likely
bidirectional with picky eaters receiving more pressure in re-
sponse to their reluctance to eat and pressure fueling their dis-
likes for foods that they are being pressured to eat. In the current
study, nonpicky eaters were also receiving a modicum of pres-
sure, which suggested that alternatives to pressure to promote
intakes of fruit and vegetables, including the use of repeated
exposure, parental modeling, and pairing foods with preferred
flavors or contexts, can be more effective at increasing fruit and
vegetable intakes in all children (1, 26-28).

Strengths of the current study include the use of longitudinal
data to define persistent picky eating in girls and to examine
relations with weight status from childhood into adolescence.
This use of longitudinal data also supports the efficacy of a simple
3-item scale for use during childhood as a screening tool for
possible problem eating behaviors; the CFQ was able to identify
girls as picky eaters who showed clear and predicted differences
in vegetable intake and weight status compared with those of
nonpicky eaters. In addition, the study followed girls from early
childhood through a period of dramatic growth and develop-
mental change. This study is not without limitations. First, the
sample was relatively small and racially and demographically
homogenous and included only girls; the findings cannot be
generalized to boys or to other racial and socioeconomic groups.
Another potential limitation is that the study initiation occurred in
early childhood rather than in infancy; by age 5 y, girls who were
picky eaters in the current study already had lower weight status
than that of nonpicky eaters. Additional studies are needed to
determine temporal relations between the onset of picky eating
and lower weight status and parental use of pressure and to better
define the antecedents of problem eating behaviors.

In conclusion, persistent picky eating in childhood is related to
lower but normal weight status in both childhood and adoles-
cence from ages 5 to 15 y and a lower prevalence of overweight
and obesity than in nonpicky eaters. Both persistent picky eaters
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and nonpicky eaters had similarly low intakes of fruit and
vegetables, and this result underscores findings from previous
studies that have indicated the need to increase the consumption
of fruit and vegetables in all children (11, 29). These findings
suggest that, in the absence of other indicators, parental anxiety
over children’s picky eating is not warranted. Rather than pres-
suring children to eat their vegetables, alternatives to the use of
pressure should be encouraged. For example, previous findings
have suggested that parents who model fruit and vegetable con-
sumption and provide repeated exposure to healthy foods increase
food acceptance in their children (1, 27, 30).
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