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WHAT’S KNOWN ON THIS SUBJECT: Several qualitative studies
have revealed that caregivers use infant fussing as a cue for
beginning complementary feeding (CF). Despite a higher
prevalence of early CF among black infants, few studies have
quantitatively examined the role of maternal perception of infant
fussiness.
WHAT THIS STUDY ADDS: Results of this study show that in a
cohort of low-income, black, ﬁrst-time mothers, early CF was
highly prevalent and that maternal perception of infant
temperament, breastfeeding, and maternal obesity and
depression were important factors related to early CF.

abstract
OBJECTIVE: Our purpose was to assess early infant-feeding patterns
in a cohort of low-income black mothers and to examine associations
between maternal perception of infant temperament and complementary feeding (CF) before 4 months.
METHODS: We used cross-sectional data from the 3-month visit (n ⫽
217) of the Infant Care, Feeding and Risk of Obesity Study to assess
relationships between early feeding of solids or juice and 6 dimensions
of perceived infant temperament. Descriptive statistics were used to
assess infant-feeding patterns, and logistic regression models were ﬁt
for each diet-temperament relationship found signiﬁcant in the bivariate analyses.
RESULTS: Seventy-seven percent of the infants were fed solid foods at
3 months, 25% were fed juice, and 6% were exclusively breastfed. In
multivariable analyses, 2 dimensions of perceived infant temperament
were associated with early feeding of solid foods (distress-tolimitations odds ratio [OR]: 1.97 [95% conﬁdence interval (CI): 1.12–
3.44]; activity-level OR: 1.75 [95% CI: 1.07–2.85]), whereas 1 dimension,
low-intensity pleasure, was associated with early feeding of juice (OR:
0.51 [95% CI: 0.34 – 0.78]). Maternal characteristics signiﬁcantly associated with early CF included breastfeeding, obesity, and depressive
symptoms.
CONCLUSIONS: Low-income black mothers may represent a priority
population for interventions aimed at improving adherence to optimal
infant feeding recommendations. That maternal perceptions of several
domains of perceived infant temperament are related to early CF suggests that this is an important factor to include in future observational
research and in the design of interventions. Pediatrics 2011;127:229–
237
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The prevalence of overweight among
US infants and toddlers has increased
by ⬃60% in the past 30 years.1 The
prevalence is higher among nonHispanic black (black) people (10.3%)
than non-Hispanic white (white) people (8.7%) but not Hispanic people
(12.5%).2 This disparity in overweight
prevalence is concerning in light of research that has linked large infant size
and/or rapid postnatal growth with
child and adult overweight.3– 6
Factors related to such growth patterns include early complementary
feeding (CF)7–10 and, conversely, early
discontinuation of exclusive breastfeeding (EBF),11–15 both of which are
disproportionately high among black
infants. The current prevalence of EBF
through 3 months is 18.8% for black
infants compared with 35.0% and
35.7% among white and Hispanic infants, respectively.16 National data
also indicate that black mothers are
least likely to delay solid food until 4
months (37.5%, 55.4%, and 59.5% for
black, Hispanic, and white mothers,
respectively).17
On the basis of studies that have revealed associations between maternal
perception of fussy infant temperament and rapid growth or large size in
infancy,18–21 it has been hypothesized
that a fussy infant temperament may
lead parents to use food as a soothing
technique.18,19,22 This suggested causal
mechanism has support in qualitative
research on maternal infant-feeding
decisions; several studies have found
that mothers use infant fussing or crying to determine when their infant is
hungry or when to ﬁrst begin CF, particularly with solid food.23–28
Yet, few studies have quantitatively examined the relationship between maternal perception of fussy infant temperament and early CF, and in those
that have,18,19,29 dietary measurement
was suboptimal and/or the sample
consisted of predominately middle230
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class and white subjects. No studies
were identiﬁed that examined this relationship among low-income black
mothers and infants, a population in
which overweight and early CF are disproportionately high. The objective of
our study was twofold: (1) to assess
infant-feeding patterns from 0 to 4
months in a cohort of low-income,
black, ﬁrst-time mothers; and (2) to examine associations between maternal
perception of infant temperament and
early introduction of CF.

METHODS
Study Design and Participants
Data are from the Infant Care, Feeding
and Risk of Obesity Study (Infant Care
Study), an observational cohort of
mother-infant dyads from 3 to 18
months after delivery. First-time black
mothers aged 18 to 35 years were recruited through the North Carolina
Supplemental Nutrition Program for
Women Infants and Children (WIC) and
assessed during in-home visits at infant ages 3, 6, 9, 12, and 18 months. For
this study, data were largely from the
3-month visit (n ⫽ 217), at which 42
infants were between 2.7 and 2.9
months old, 162 were between 3.0 and
3.9 months old, and 1 was ⱖ4.0 months
old. Exclusion criteria for the Infant Care
Study included delivery at ⱕ35 weeks’
gestation or presence of any of the following conditions: Down syndrome, epilepsy, cleft lip/palate, cerebral palsy, failure to thrive, mental retardation, severe
food allergies, and any condition that
might affect appetite, feeding, or growth.
Data were collected from 2003 to 2007.
The institutional review board of the University of North Carolina at Chapel Hill
approved this study.
Study Measures and Variable
Creation
Infant Diet
During each home visit, mothers completed an infant diet history (IDH) and a
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24-hour dietary recall (DR). The IDH
was similar to that used in other national studies of infant feeding30; mothers were asked how often they fed
their infant a list of foods/beverages
during the ﬁrst, second, and third
months. Using IDH data, we created 6
categories to describe feeding patterns across the ﬁrst 3 months: (1)
breast milk only; (2) formula only; (3)
breast milk and formula; (4) breast
milk and solids/juice; (5) formula and
solids/juice; and (6) breast milk, formula, and solids/juice. For infants
younger than 3 months at the ﬁrst
home visit, IDH data were taken from
the second (6-month) home visit, during which mothers recalled foods and
beverages fed during the third month.
The 24-hour DR was administered and
analyzed via the 2005 version of the
Nutrition Data System for Research
(NDS-R) (Nutrition Coordinating Center, University of Minnesota, Minneapolis, MN). This methodology was similar to that used in the Feeding Infants
and Toddlers Study31 and has been
shown among infants to produce similar patterns of intakes of food groups
compared with 3-day weighed food
records.32,33 To improve estimates of
usual food intakes, the Infant Care
Study collected 2 additional 24-hour
DRs, which were taken by telephone on
random, nonconsecutive days within
2 weeks of the home visit.34 Study
personnel were trained by an NDS-R–
certiﬁed staff member of the University of North Carolina at Chapel Hill Nutrition Epidemiology Core (National
Institutes of Health grant DK56350). Because the 24-hour DRs were collected
concurrent with the assessment of
temperament for all infants, these
data were used to create 2 dichotomous, dependent variables: one represented early introduction of solid
foods, and the other represented early
introduction of juice.
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Infant Temperament
Maternal perception of infant temperament was measured by using 6 subscales from the Infant Behavior
Questionnaire-Revised (IBQ-R).35 The
IBQ-R is a valid and reliable questionnaire that, in its entirety, contains 14
subscales, each of which captures a
separate dimension of perceived infant temperament. The choice of subscales to include in the Infant Care
Study questionnaire was based on previous research of infant temperament
and growth.18,22 Items are organized
according to caregiving context (eg,
feeding, sleeping) and ask the parent
to estimate how often the infant responded in a speciﬁc way, from 1
(never) to 7 (always), during the previous week (2 weeks for some items). An
example item for each subscale used
in our study is as follows: (1) smile and
laughter, “How often during the last
week did the infant smile or laugh
when given a toy?” (2) activity level
(AL), “When put into the bath water,
how often did the infant splash or
kick?” (3) distress to limitations (DTL),
“When placed on his/her back, how often did the infant fuss or protest?” (4)
low-intensity pleasure (LIP), “When
playing quietly with one of his/her favorite toys, how often did the infant
show pleasure?” (5) duration of orienting, “How often during the last week
did the infant stare at a mobile, crib
bumper picture for 5 minutes or
longer?” and (6) soothability, “When
patting or gently rubbing some part of
the infant’s body, how often did s/he
soothe immediately?” Each IBQ-R dimension has good internal consistency with Cronbach’s ␣ coefﬁcients in
the range of 0.77 to 0.90 for infants
aged 3 to 6 months.34 For the Infant
Care Study sample at 3 months, all ␣
coefﬁcients were in the range of “respectable” (0.70 – 0.80) to “very good,”
with the exception of soothability,
which was “acceptable” (␣ ⫽ 0.60).36
PEDIATRICS Volume 127, Number 2, February 2011

We included all 6 temperament dimensions, because there is no standard
deﬁnition of the domains that comprise “fussiness.”37
Covariates
Choice of covariates was based on the
literature17,24,38 and conceptual signiﬁcance. Variables included infant birth
weight, weight-for-length z score, gestational age, gender, and history of reﬂux; maternal age, education, BMI,
breastfeeding, depression, and social
desirability; and having a grandmother living in the household.
Statistical Methods
Descriptive statistics were used to
assess infant-feeding patterns. For
all independent variables (temperament dimensions and covariates), bivariate associations with each dependent variable were examined by
using t and 2 statistics. For each
temperament-CF association found
in the bivariate analyses to be significant, a multivariable logistic regression model that included the temperament dimension of interest and all
covariates was ﬁt by using the
backward-elimination procedure.39
Interactions between temperament
variables and select covariates
(breastfeeding, infant gender, and
soothability) were assessed. However, no interactions were signiﬁcant, and we present only results
from the main-effects models.
Among formula-fed infants, a 2-sided
independent-samples t test was used
to test whether energy intakes differed between infants fed only formula and those also given solids or
juice. Stata 10 (Stata Corp, College
Station, TX) was used for all analyses. Statistical signiﬁcance was set
at P ⬍ .05.

RESULTS
Approximately 70% of the infants were
fed some breast milk during the ﬁrst
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month; ⬃20% were EBF (Fig 1). These
proportions declined to ⬃25% and
⬃5% during the third month, respectively. Feeding of solids/juice was prevalent as early as 1 month. By the second month, the most common feeding
pattern was formula and solids/juice.
Infant cereal, particularly in a bottle,
was the most commonly fed solid food
(Fig 2).
Maternal perception of temperament
variables signiﬁcantly associated with
early introduction of solids in bivariate
analyses were DTL (P ⬍ .01) and AL
(P ⬍ .01) (Table 1). For juice, a signiﬁcant association was found for LIP
(P ⬍ .01) (Table 1).
In multivariable analyses, results were
similar for the DTL and AL subscales
(Table 2). Infants perceived to have a
1-unit higher score on either temperament scale were nearly twice as likely
to be fed solid food before 4 months.
Maternal obesity produced even stronger odds ratios than the temperament
dimensions, whereas any breastfeeding and maternal college education
were protective against early solid
feeding. Because of the small number
of mothers in the breastfeeding and
solids/juice category, we could not examine associations according to type
of milk-feeding.
The inverse association between the
LIP subscale and early feeding of juice
remained signiﬁcant in the ﬁnal adjusted model (model 3) (Table 2). A
higher score on the LIP subscale represents infants perceived to gain
greater satisfaction from low-stimulus
activities such as rocking/swaying. Unlike the ﬁndings for early solids, obese
mothers were less likely to feed juice
before 4 months, as were mothers
with depressive symptoms.
Among formula-fed infants, those fed
either solids or juice had an average
daily energy intake ⬃100 cal greater
than infants given only formula (P ⬍
.05) (Fig 3).
231

FIGURE 1
Prevalence of feeding patterns according to infant age. All data are from IDHs administered at 3 or 6 months. At the ﬁrst home visit, 46 mothers, who
reported that their infant was not yet old enough, did not complete a 3-month IDH. For these mother-infant pairs, 3-month IDH data from the second
(6-month) home visit were examined. Twelve of these mother-infant pairs were lost to follow-up.

DISCUSSION
Several studies have linked fussy infant temperament to rapid growth or
large size during infancy18–20 and
greater adiposity in childhood.22 Despite the suggested causal mechanism
that parents use food to quiet fussy infants, and the ample qualitative evidence that supports this supposition,23–28 few quantitative studies have
investigated the relationship between
infant temperament and early CF. In
this study, we examined, in a cohort of
low-income black mother-infant dyads,
early infant-feeding patterns and associations between maternal perception
of infant temperament and CF. We have
documented a high prevalence of nonadherence to optimal infant-feeding
recommendations40 and demonstrate
that multiple domains of perceived
infant temperament plus other maternal characteristics are related to
early CF.
232
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The prevalence of EBF at 3 months in
this sample (⬃5%) was much lower
than the national prevalence for all
black mothers (18.8%).16 This result is
concerning and may be due to the conﬂuence in this sample of several factors independently associated with
lower rates of EBF, including low income, WIC participation, and Southeastern residence.17,41 Conversely, the
prevalence of infants who were consuming solid foods before 4 months
was slightly higher than national estimates for all black infants (76% vs
62.5%, respectively).17 National estimates for early juice consumption according to race have not been published, but the prevalence in this
sample (24%) was notably higher than
that for all infants at 3 months of age
(6.7%).17 These ﬁndings are similar to
those of Bronner et al,42 who found that
black mothers participating in WIC introduced solid foods and juice earlier
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than recommended, some as early as 7
to 10 days after delivery.
We believe this is the ﬁrst quantitative
study to examine maternal perception
of fussy infant temperament and early
CF in a sample of low-income black
mother-infant pairs. The literature on
this topic is small and results have
been mixed,18,19,29 likely because of differences in dietary measurement and
categorization of the exposure rather
than true differences in the underlying
phenomenon. Two studies, one in a
predominately middle-class US sample18 and the other from northeastern
United Kingdom,19 published similar
ﬁndings that infant feeding, deﬁned as
breastfeeding versus bottle-feeding,
was not associated with perception of
fussy infant temperament. However,
categorizing infant feeding as breastfeeding versus bottle-feeding is problematic, because breastfeeding mothers may express milk and feed via a
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FIGURE 2
Types of solids/juice fed according to infant age. All data are from IDHs administered at 3 or 6 months. At the ﬁrst home visit, 46 mothers, who reported that
their infant was not yet old enough, did not complete a 3-month IDH. For these mother-infant pairs, 3-month IDH data from the second (6-month) home visit
were examined. Twelve of these mother-infant pairs were lost to follow-up. Sample sizes: 217 (1 month); 217 (2 months); and 205 (3 months).

bottle, and both breast- and formulafeeding mothers might place CF (with,
eg, infant cereal or juice) in a bottle.
Such broad categorization makes
these results difﬁcult to interpret.
We are aware of only 1 quantitative
study on maternal perception of fussy
infant temperament and feeding that
had adequate dietary measurement.29
In a large sample of 6-month-old Norwegian infants, Niegel et al29 found an
inverse association between full
breastfeeding and maternal perception of fussy infant temperament (r ⫽
⫺0.11; P ⫽ .0000) as measured by the
Infant Characteristics Questionnaire.43
That our study found, in a very different population, a similar direction of
association between perception of
fussiness and early CF lends support
to the notion that feeding is inﬂuenced
by maternal perceptions of infant
characteristics. The evidence is furPEDIATRICS Volume 127, Number 2, February 2011

ther strengthened by qualitative studies from multiethnic and socioeconomic samples in which mothers were
shown to use infant fussing/crying to
decide when to initiate solid food and
feeding in general.23–28
Although there is no standard deﬁnition of the domains that comprise
“fussiness,”37 DTL has been the IBQ-R
construct most often used in research
related to overweight; studies have
consistently found positive associations between perception of DTL and
greater weight or adiposity in young
children.19,21,22 We also document a signiﬁcant association between DTL and
early CF but show that it is important to
measure additional domains of temperament, particularly AL and LIP.
Mothers may perceive higher levels of
infant activity as fussiness, representing an infant who is more difﬁcult to
manage, whereas lower LIP scores
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may capture more subtle forms of
fussiness, for which mothers use juice
rather than solids to appease.
Soothability was unrelated to early CF
in our study, which suggests that
mothers give CF on the basis of the initial presentation of fussiness and not
necessarily the ease with which an infant is calmed by non–feeding-related
interventions, such as rocking or patting. The soothability scale of the IBQ-R
does not include feeding in its list of
ways to soothe an infant.
Similar to national studies on infantfeeding practices,17,39 we document
protective effects of breastfeeding and
maternal college education on the likelihood of feeding solids before 4
months. How breastfeeding may decrease risk of early introduction of solids is unclear, but at least 2 studies
have demonstrated an association between breastfeeding during infancy
233

TABLE 1 Sample Characteristics and Bivariate Associations With Feeding Solid Foods or Juice Before 4 Months (N ⫽ 217)
Sample Characteristic

Temperament dimension, mean (SD)
Smile and laughter (n ⫽ 206)
AL (n ⫽ 206)
DTL (n ⫽ 206)
LIP (n ⫽ 206)
Duration of orienting (n ⫽ 206)
Soothability (n ⫽ 205)
Infant age, mean (SD), wk
Infant birth weight, mean (SD), kg
Gestational age, mean (SD), wk
Infant gender, male, % (n)
Infant overweight, % (n)d
Infant weight-for-length z score, mean (SD)
History of infant reﬂux, % (n)
Maternal age, mean (SD), y
Maternal education, any college (n ⫽ 214), % (n)
Maternal weight status (BMI), % (n)
Underweight (⬍18.5)
Normal (18.5–24.9)
Overweight (25–29.9)
Obese (ⱖ30)
Any breastfeeding, % (n)e
Maternal depression (n ⫽ 213), % (n)f
Maternal social desirability (n ⫽ 209), mean (SD)g
Grandmother living in household, % (n)

Total Sample

Solids at ⬍4 moa

Juice at ⬍4 moa

Yes, 77% (N ⫽ 167)

No, 23% (N ⫽ 50)

Yes, 25% (n ⫽ 54)

No, 75% (N ⫽ 163)

4.8 (1.0)
4.1 (0.8)
3.5 (0.7)
5.0 (0.9)
4.0 (1.0)
5.0 (0.8)
3.3 (0.3)
3.2 (0.5)
41.1 (9.7)
47 (101)
14 (31)
0.6 (1.0)
19 (41)
22.7 (3.8)
43 (91)

4.9 (1.0)
4.2 (0.8)b
3.5 (0.8)b
4.9 (0.9)
4.1 (1.0)
5.0 (0.8)
13.1 (1.2)c
3.2 (0.5)
41.2 (10.1)
48
15
0.6 (1.0)
19
22.4 (3.5)
38b

4.7 (1.1)
3.8 (0.9)
3.2 (0.6)
5.0 (1.1)
3.8 (1.0)
5.1 (0.9)
12.6 (1.2)
3.2 (0.5)
40.7 (8.3)
40
12
0.6 (1.0)
20
23.6 (4.6)
59

4.8 (0.9)
4.2 (0.8)
3.6 (0.7)
4.6 (0.9)b
4.1 (0.8)
4.9 (0.8)
13.4 (1.3)c
3.2 (0.4)
40.2 (8.0)
46
15
0.7 (0.9)
20
23.0 (4.3)
47

4.8 (1.0)
4.1 (0.8)
3.4 (0.8)
5.1 (0.9)
4.0 (1.1)
5.0 (0.9)
12.9 (1.2)
3.2 (0.5)
41.4 (10.2)
47
13
0.5 (1.0)
18
22.5 (3.6)
41

2 (5)
25 (55)
28 (60)
45 (97)
21 (45)
29 (62)
6.9 (2.0)
46 (100)

2
24
26
48
15c
32
6.9 (2.0)
48

4
30
34
32
40
20
7.1 (1.9)
40

2
32
31
35
15c
40
7.0 (1.9)
41

3
23
26
48
23
26
6.9 (2.0)
48

The 2 test for categorical variables and t test for continuous variables were used.
a A slightly higher proportion of mothers reported feeding solids or juice when assessed by 24-hour DRs than the 3-month IDH. Percent agreement between the 2 dietary methods was 73%
for solids and 77% for juice. Although 1 infant was older than 4 months (ie, 4.2 months) at the 3-month visit, all analyses were unchanged by his or her inclusion; therefore, this infant’s data
were retained in the current analyses.
b P ⬍ .05.
c P ⬍ .01.
d At ⬎90th percentile on the 2000 Centers for Disease Control and Prevention National Center for Health Statistics growth charts.
e Any breastfeeding in 24-hour recalls.
f Score ⱖ 16 on the Center for Epidemiological Studies Depression Scale.
g Marlow-Crowne Social Desirability Scale.

and lower maternal control over feeding at 12 and 18 months.44,45 The authors suggested that breastfeeding
may encourage feeding styles that are
more responsive to infant signs of hunger or fullness; it is possible that the
process of breastfeeding may also encourage styles that are more responsive to signs of developmental readiness for solids.
Although it has been shown that obese
mothers are less likely to initiate and
sustain breastfeeding,46,47 we believe
this is the ﬁrst study to demonstrate
an association between maternal obesity and early introduction of solid
foods. One possible explanation is that
obese mothers have larger infants,48–50
whom they perceive to need more than
234

WASSER et al

breast milk and/or formula for adequate growth. That maternal obesity
was negatively associated with early introduction of juice is also a novel ﬁnding.
Although controversial,51 several studies
have revealed positive associations between juice consumption and childhood
overweight.52,53 Given an obese versus a
normal-weight mother, or a mother who
is simply overweight 3 months after delivery, it is possible that WIC staff place
a greater emphasis on the American
Academy of Pediatrics’ recommendation to delay introduction of juice
until 6 months of age.54
Our ﬁnding that maternal depressive
symptoms are associated with early
feeding of juice adds to a growing body
of research on suboptimal parenting
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behaviors related to child health.55
Speciﬁc to overweight, mothers with
depressive symptoms are less likely to
initiate or sustain breastfeeding56–58
and are more likely to put an infant to
bed with a bottle57 or allow a toddler to
watch television for ⱖ2 hours/day.59
These maternal behaviors may reﬂect
the need of mothers who feel overwhelmed to ﬁnd easier ways to care
for their infant. Maternal depressive
symptoms have also been associated
with more forceful, indulgent, and uninvolved feeding styles.60 However,
McLearn et al56 used data from a national study of parent-infant dyads and
found no association between maternal depressive symptoms and CF before 4 months. Interactions according

ARTICLES

TABLE 2 Results of Multivariate Logistic Regression Examining Factors Associated With Feeding
Solid Foods or Juice Before 4 Months
Adjusted Odds Ratio
(95% Conﬁdence Interval)
Model 1: ﬁnal model for DTL and feeding solid foods (N ⫽ 198)
DTL
Soothabilityb
Any breastfeedingc
Infant gender
Infant age, wk
Maternal obesity, BMI ⱖ 30
Maternal education, any college
Maternal social desirabilityd
Model 2: ﬁnal model for AL and feeding solid foods (N ⫽ 198)
AL
Soothabilityb
Any breastfeedingc
Infant gender
Infant age, wk
Maternal obesity, BMI ⱖ 30
Maternal education, any college
Maternal social desirabilitye
Model 3: ﬁnal model for LIP and feeding juice (N ⫽ 197)
LIP
Soothabilityb
Infant age, wk
Birth weight, kg
Maternal obesity, BMI ⱖ 30
Maternal education, any college
Maternal depressiong
Maternal social desirabilitye

1.97 (1.12–3.44)a
0.73 (0.44–1.20)
0.33 (0.15–0.76)d
0.50 (0.22–1.13)
1.39 (1.01–1.93)a
2.34 (1.03–5.30)a
0.36 (0.16–0.82)a
1.08 (0.88–1.34)
1.75 (1.07–2.85)a
0.66 (0.40–1.09)
0.32 (0.14–0.73)d
0.47 (0.21–1.06)
1.33 (0.96–1.84)
2.55 (1.13–5.75)a
0.40 (0.18–0.91)a
1.05 (0.85–1.29)
0.51 (0.34–0.78)d
1.01 (0.64–1.59)
1.70 (1.26–2.28)f
0.49 (0.22–1.07)
0.48 (0.23–0.99)a
1.88 (0.91–3.89)
2.97 (1.32–6.69)d
1.12 (0.92–1.36)

One infant was 4.2 months old, but results of the analyses were unchanged with his or her exclusion.
a P ⬍ .05.
b Included to control for maternal perception of infant’s ability to be soothed.
c Any breastfeeding in 24-hour recalls.
d P ⬍ .01.
e Marlow-Crowne Social Desirability Scale.
f P ⬍ .001.
g Score ⱖ 16 on the Center for Epidemiological Studies Depression Scale.

FIGURE 3

Mean daily energy intake among formula-fed infants according to feeding-pattern category (P ⬍ .05).
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to maternal age, race, marital status,
and education were not tested; thus,
discrepant ﬁndings may be a result of
differences in sample characteristics.
Finally, results of our exploratory analysis among formula-fed infants suggest that early CF may be associated
with higher energy intakes. This ﬁnding is similar to results from the Avon
Longitudinal Study of Parents and Children that, among infants fed formula
or both breast milk and formula, earlier introduction of CF was signiﬁcantly
associated with greater caloric intake
(670.2, 635.1, and 618.0 cal for infants
aged 1–2, 3, and ⱖ4 months, respectively; Ptrend ⬍ .0001), which, in turn,
was associated with higher weight
and BMI at 1, 2, 3, and 5 years of age.9
Other studies have found a similar
relationship between early CF (⬍4
months) and greater weight gain
during infancy.7,8
Potential limitations of our study include the cross-sectional design and,
in the views of some people, indirect
assessment of infant temperament via
maternal report. Although the crosssectional nature does not allow determination of the direction of association, results of qualitative studies
support the hypothesis that infant
fussiness both precedes and affects
maternal feeding decisions. Regarding
maternal report versus direct assessment of infant temperament, questionnaires that use maternal report have
the advantage of capturing the extensive knowledge that caregivers have of
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for use in clinical settings.61

CONCLUSIONS
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ﬁrst-time mothers. That several domains of perceived infant temperament are related to early CF and that
caloric intakes may be higher among
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