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ABSTRACT
OBJECTIVE: Food insecurity is associated with childhood obe- insecure households were more likely to endorse that “the best
sity possibly mediated through caregiver feeding practices and way to make an infant stop crying is to feed him or her”

beliefs. We examined if caregiver feeding practices differed (adjusted odds ratio [aOR], 1.72; 95% confidence interval
by household food security status in a diverse sample of [CI], 1.28—2.29) and “when my baby cries, I immediately feed
infants. We hypothesized that feeding practices differ based on him or her” (aOR, 1.40; 95% CI, 1.06—1.83). Food-insecure

food security status. caregivers less frequently endorsed paying attention to their
PATIENTS AND METHODS: Included in the baseline cross-sec- baby when he or she is full or hungry (OR, 0.57; 95% CI,
tional analysis of data from a randomized controlled trial to 0.34—0.96). Racial/ethnic differences in beliefs and behaviors
prevent obesity were 842 caregivers of 2-month-old infants were observed by food security status.

presenting for well-child care at 4 academic institutions. Food ConcLusIONS: During early infancy, feeding practices dif-
insecurity exposure was based on an affirmative answer to 1 of fered among caregivers by household food security status. Fur-

2 items in a 2-item validated questionnaire. Chi-square tests ther research is needed to examine whether these practices are
examined the association between parent feeding practices and associated with increased risk of obesity and obesity-related
food security status. Logistic regression adjusted for covari- morbidity.

ates. Differences in caregiver feeding practices by food secu-

rity status and race/ethnicity were explored with an interaction KeYwoRDS: food insecurity; infants; obesity

term (food security status x race/ethnicity).
REsuLTS: Forty-three percent of families screened as food
insecure. In adjusted logistic regression, parents from food- Acapemic PEDIATRICS 2019;19:80—89

WHaT's NEW from iron-deficiency anemia,” poor school performance, ™
and developmental delay.’”® Although several studies have
found that food insecurity is associated with childhood obe-
sity,”"" other studies have not found this association.'”
One possible explanation for why food insecurity might
contribute to obesity is that food insecurity may lead to
increased consumption of poor-quality foods that tend to be
less expensive yet higher in fat and sugar content.'>'*

HOUSEHOLD FOOD INSECURITY, defined as a household In addition to affecting diet quality during childhood,
where “access to adequate food is limited by a lack of  the influence of food insecurity on obesity may also be
money or other resource,” affects many families in the explained by parental feeding behaviors during childhood.
United States.! In 2015, 6.4 million households with chil- For caregivers living in food-insecure households, feel-
dren did not have reliable access to healthy foods, which  ings of worry and vulnerability surrounding their limited
affected approximately 13.1 million children, or more than ~ household food supply may affect not only what they feed
1 out of 6 children living in the United States.” Children their children but also sow they feed their children. Feed-
raised in food-insecure households are more likely to suffer =~ ing practices during childhood could play a role in

This study examines how caregivers living in house-
holds affected by food insecurity feed their infants.
Several feeding practices, including the use of food to
soothe, differ by food insecurity and, in some cases,
by ethnicity.
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establishing feeding habits, cardiovascular health, and,
potentially, weight later in adulthood."”~"” In studies con-
ducted among affluent, mostly white children, parental
feeding practices were associated with weight for age
later in adolescence and adulthood."® '

Among mainly immigrant Hispanic mothers living in
New York, food insecurity is associated with parental
restrictive and controlling feeding behaviors of infants.””
Food insecurity has also been associated with pressured
and restrictive feeding behaviors of preschool children, as
well as the use of high-energy supplements in preschool-
age children.” In addition, despite evidence that exclu-
sive breastfeeding is associated with decreased risk of
childhood obesity,”* few studies have compared breast-
feeding practices among mothers differentially affected
by food insecurity. However, further information derived
from a diverse sample of caregivers is warranted to
explore specific beliefs and practices surrounding infant
feeding, including breastfeeding prevalence and solid
food introduction,” among food-insecure caregivers.

Greenlight, a multisite randomized trial designed to
prevent childhood obesity, has been described earlier.”®
This study surveyed parents of 2-month-old infants resid-
ing in 4 low-income communities across the United States
to develop a detailed assessment of feeding behaviors at
age 2 months.”” Greenlight provided an umbrella study
for the research described here which had the following
aims: 1) assess the association between household food
security status and caregiver feeding practices and beliefs,
and 2) examine the association between household food
security status and infant exposure to exclusive breast-
feeding status and solid food introduction.

MEeTHODS

Stupy PopuLATION AND DATA COLLECTION

The sample included caregivers enrolled in a multisite
randomized cluster trial of a previously described”® obe-
sity prevention intervention for infants from 2 to 24
months of age, recruited from pediatric continuity clinics
based in academic teaching hospitals in 4 US cities: Nash-
ville, Tenn; New York, NY; Miami, Fla; and Chapel Hill,
NC. Interviews of caregivers were conducted in person at
the clinic visit when possible or by telephone using a stan-
dardized questionnaire. For the purposes of the primary
study, eligible participants were enrolled if caregivers
spoke fluent English or Spanish, the child was 6 to 16
weeks of age, and the child was presenting for a 2-month
well-child visit with plans to return for all well-child visits
until age 2 years. Children older than 2 months were eligi-
ble for inclusion in the study as long as they were present-
ing for a 2-month well-child visit.

Caregivers were excluded if they were less than
18 years old or if they had significant mental or neurologi-
cal illness or poor visual acuity that would limit their abil-
ity to participate in some portions of the study
questionnaire. Potential subjects were also excluded if the
infant was born at less than 34 weeks gestational age, if
the infant had a birth weight of less than 1.5 kg, if the
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infant was a multiple birth, if there were provider con-
cerns about their current weight (less than third percentile
at 2-month visit), or if there were any known medical
problems that might interfere with healthy weight gain.
All study documents were translated into Spanish and
reviewed by an advisory committee of native speakers
from 4 countries in Latin America to ensure that the mate-
rials were culturally competent.”® Informed consent was
obtained from caregivers prior to the collection of infor-
mation. This study was approved by the institutional
review boards at all of the respective institutions.

Stupy MEASURES

Exposure VariaBLE: HouseHoLD Foop SECURITY

Household food insecurity was assessed using a vali-
dated 2-item screening questionnaire.”® The items per-
tained to whether, over the previous 12 months, 1)
caregivers worried that their food would run out before
they got money to buy more, or 2) the food that they
bought did not last and they had no money to get more.
Caregivers were asked to report if the statements were
“often true,” “sometimes true,” or “never true.” As done
in prior studies, a family was classified as food insecure if
they had an affirmative response (‘“‘sometimes true” or
“often true”) to at least 1 of the 2 questions.'***®

OurcomEe VARIABLES: INFANT FEEDING BELIEFS
AND PRACTICES

Caregivers reported on infant nutrition, specifically
with regard to any breastfeeding, volume of formula fed
to bottle-fed infants at each meal, and solid food introduc-
tion, by responding to the following questions: “How
much formula do you usually give [your child] at each
feeding?” (open-ended) and “Is [your child] eating solid
foods yet or do you put any solid foods in the bottle?”
(yes or no).

Caregiver feeding beliefs and practices were assessed
using 15 items selected from the Infant Feeding Style
Questionnaire (IFSQ), an instrument validated among a
sample of low-income, black caregivers and their infants
ranging in age from 3 to 20 months.”’ The IFSQ has 83
individual questions loading onto 5 feeding style model
constructs: laissez-faire, pressuring/overfeeding, restric-
tive, indulgent, and responsive.”’ The use of individual
IFSQ items has been reported previously in children
under 3 months of age.”’ The items selected for the study
were chosen during study design because they represent
caregiver feeding behaviors and beliefs that were
hypothesized to be modifiable by the planned interven-
tion within the aims of the randomized trial.”® This
approach has been used in previously published stud-
ies.””% Of the 15 items selected, 2 loaded onto the
restrictive domain; 4, responsive; 6, pressuring; and 3,
laissez-faire. Caregivers responded to these derived
statements on a 5-point Likert scale ranging from
“always” to “never” for feeding practices or “agree” to
“disagree” for feeding beliefs of individual items.
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COVARIATES

Caregivers also were asked to provide sociodemo-
graphic information, such as their annual household
income and participation in federal food assistance pro-
grams, including the Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children (WIC).
Anthropometric data on each infant were also gathered at
the clinic well-child visit by practice nurses or nursing
assistants.

DATA ANALYSIS

Characteristics of the study population and features of
infant nutrition and feeding practices and beliefs were
described by food insecurity status using means and stan-
dard deviations for continuous variables and frequencies
and proportions for categorical variables. These variables
were compared using the chi-square test or the Wilcoxon
rank-sum test as appropriate. The cohort included in the
analyses was restricted to subjects with the food insecurity
variable available.

To assess for the independent association of food inse-
curity status with feeding practices and beliefs we per-
formed multivariable analysis using proportional odds
logistic regression models. Separate proportional odds
ordinal logistic regression models were conducted, with
each feeding practice and belief being treated as an
ordered response-dependent variable, to estimate the
adjusted odds ratios and 95% confidence intervals of the
exposure of food insecurity versus food secure (referent).
We included the following list of covariates, chosen a pri-
ori, for adjustment: infant gender, number of children in
the home, caregiver race/ethnicity, income, caregiver edu-
cation, study site, and WIC enrollment status.

Finally, we tested for interaction between race/ethnicity
and food security status and association with feeding prac-
tices and beliefs. A cross-product term between race/eth-
nicity and food security status (race/ethnicity x food
security status) was created. The interaction was explored
based on prior research that showed differences in feeding
behaviors and beliefs by race and ethnicity.”’ The interac-
tion term allows for exploration of differences in care-
giver feeding behaviors by race/ethnicity and food
security status; for example, do food-secure Hispanic
caregivers feed their infant the same as food-insecure His-
panic caregivers? For those dependent variables that had
statistically significant interaction with ethnicity, the care-
giver mean score of affirmation of these statements is
presented.

Statistical analyses were performed using Stata/IC 14.2
for Windows (http://www.stata.com). Two-sided P values
<.05 were considered statistically significant.

REesuLTs

A total of 842 parent-child dyads were included. Socio-
demographic characteristics of the caregiver sample are
summarized in Table 1. The majority of caregivers (96%)
were mothers of the enrolled infants. The sample was
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racially and ethnically diverse: 28% black (non-Hispanic),
18% white, 50% Hispanic, and 4% as other. The average
age of the enrolled infant was 2.3 months. A large major-
ity of the sample (85%) was enrolled in WIC, and 32%
reported a very low annual household income of less than
$10,000. Overall, 377 (45%) of caregivers lived in house-
holds that met the definition of food insecurity.

In bivariate analysis, food insecurity was strongly asso-
ciated with financial resources; those with a household
income less than $10,000 per year had the highest preva-
lence of food insecurity, with 43% of such families identi-
fying as food insecure (P <.001). The prevalence of food
insecurity was also higher among those of Hispanic eth-
nicity (60%), compared to those who self-identified as
black, white, or other race (25%, 12%, and 3%, respec-
tively; P <.001). More food-insecure caregivers had not
completed high school (37%) compared to those who
were food secure (17%) (for food insecurity by education,
overall P <.001).

Unadjusted associations between food security status
and individual items from the infant feeding questionnaire
are shown in Table 2. Fewer food-insecure caregivers
reported exclusive breastfeeding at the time of discharge
from the hospital (43% vs 35%) as shown in Table 3;
however, this difference was not statistically significant.
No difference was noted in volume of formula fed to
infants between food-secure and food-insecure caregivers.
No difference between the two groups was observed in
the percent of caregivers who reported feeding their child
any breast milk (54% for food secure vs 56% for food
insecure).

The results of the multivariate analysis between feeding
beliefs and behaviors and food insecurity are shown in
Table 4. Food-insecure households had increased odds of
agreeing with immediately feeding a baby when he or she
cries (odds ratio [OR], 1.40; 95% confidence interval
[CI], 1.06—1.83). Food-insecure households also had
increased odds of believing that the best way to stop an
infant from crying is by feeding (OR, 1.72; 95% CI,
1.28—2.29). Food-insecure caregivers less frequently
endorsed paying attention when their baby seems to be
telling them she or he is full or hungry (OR, 0.57; 95%
CI, 0.34—0.96).

Finally, differential associations were found in the rela-
tionships between infant feeding practices and food insecu-
rity by race/ethnicity (Figs. | and 2). Responses to the
statement, “My child lets me know he or she is full,” varied
by race/ethnicity and food insecurity status (Fig. 1) (global
P interaction=.03). The difference observed between
responses given by food-secure non-Hispanic black care-
givers (4.6) and food-insecure non-Hispanic black care-
givers (4.4) was statistically significant (P =.04). The
differences observed among Hispanic, non-Hispanic
whites, and those who identified as “other” were not statis-
tically significant. Responses to the statement, “The best
way to make an infant stop crying is to feed him or her,”
varied by race/ethnicity and food security status (Fig. 2) (P
for interaction=.01). The difference observed among
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Table 1.  Descriptive Statistics of Greenlight Cohort by Food Insecurity Status
Characteristics Overall (N =842) Food Secure (n = 465) Food Insecure (n=377) P Value
Infant age (mo), mean (SD) 2.3(0.4) 2.33(0.4) 2.3(0.5) 78"
Infant sex 37t
Female 430 (51%) 231 (50%) 199 (53%)
Child insurance <.001"
Medicaid 726 (86%) 371 (79%) 355 (94%)
Private insurance 90 (11%) 82 (17%) 8 (2%)
None 26 (3%) 12 (3%) 14 (4%)
Number of adults (> 18 y) in household 021
1 85 (10%) 39 (8%) 46 (12%)
2 480 (57%) 284 (61%) 196 (51%)
3 or more 277 (33%) 142 (31%) 135 (36%)
Number of children (<18 y) in household .08f
1 335 (40%) 194 (42%) 141 (37%)
2 254 (30%) 146 (31%) 108 (29%)
3 or more 253 (30%) 125 (27%) 128 (34%)
Caregiver relationship to child el
Mother 806 (96%) 447 (96%) 359 (96%)
Father 34 (4%) 18 (4%) 16 (4%)
Caregiver ethnicity <.0017
Hispanic 417 (50%) 194 (42%) 223 (60%)
White, non-Hispanic 152 (18%) 106 (23%) 46 (12%)
Black, non-Hispanic 236 (28%) 140 (30%) 96 (25%)
Other 37 (4%) 25 (5%) 2 (3%)
Caregiver education <.001"
Less than high school 218 (26%) 80 (17%) 138 (37%)
High school graduate 277 (33%) 145 (31%) 132 (35%)
Partial college 196 (23%) 130 (28%) 66 (18%)
College or higher 151 (18%) 110 (24%) 41 (11%)
Household income (N = 812) <.0017
Less than $10,000 259 (32%) 104 (23%) 155 (43%)
$10,000—-$19,999 223 (27%) 118 (26%) 105 (29%)
$20,000—$39,999 200 (25%) 117 (26%) 83 (23%)
$40,000 or more 130 (16%) 109 (24%) 21 (6%)
WIC enrollment 714 (85%) 361 (78%) 353 (94%) <.001T
Study site .004"
Miami, Fla 141 (17%) 68 (15%) 73 (16%)
Chapel Hill, NC 250 (30%) 161 (35%) 89 (24%)
Nashville, Tenn 224 (27%) 113 (26%) 111 (28%)
New York, NY 227 (27%) 123 (24%) 104 (29%)

WIC indicates Special Supplemental Nutrition Program for Women, Infants, and Children.

*Student’s t-test.
TPearson’s chi-square test.

Hispanic caregivers by food security status was statistically
significant (P <.001).

There were no statistically significant differences in
weight-for-length z-score at 2 months for the children
enrolled by food insecurity status.

Discussion

Our study found differences in feeding practices and
beliefs between food-secure and food-insecure house-
holds. Families from food-insecure homes had increased
odds of immediately feeding their child when he or she
cried. Food-insecure caregivers also had increased odds
of believing that the best way to stop an infant from cry-
ing is to immediately feed him or her. Food-insecure
households had decreased odds of endorsing paying atten-
tion when the child seems to be telling the caregiver that
he or she is hungry. No differences between food-insecure
and food-secure households were observed in the odds of

encouraging their child to finish their milk or formula or
believing that it is important that a child finish all the milk
or formula. Differences between feeding beliefs and prac-
tices based on race/ethnicity were found, in that food-
insecure non-Hispanic black caregivers reported less
agreement with their child letting the caregiver know
when he or she is full compared to food-secure non-His-
panic black caregivers. Food-insecure Hispanic families
were more likely to agree that the best way to stop an
infant from crying is to feed him or her compared to food-
secure Hispanic caregivers. Additionally, food-insecure
Hispanic families were more likely to endorse immedi-
ately feeding their child when he or she cries relative to
food-insecure non-Hispanic households.

During early infancy, children living in food-insecure
homes may be exposed to infant-feeding practices that
compound the negative effects of a nutritionally
deprived environment, such as diluting formula.®' Care-
givers who are concerned about their family’s food
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Table2. Infant Feeding Practices and Beliefs by Household Food Insecurity
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Characteristics Overall (N =842) Food Secure (n = 465) Food Insecure (n=377) P Value
Restrictive
Amount
Behaviors
| carefully control how much my child eats. .09*
Never 121 (14%) 78 (17%) 43 (11%)
Seldom or infrequently 52 (6%) 33 (7%) 9 (5%)
Half of the time 57 (7%) 32 (7%) 25 (7%)
Most of the time 159 (19%) 88 (19%) 71 (19%)
Always 453 (54%) 234 (50%) 219 (58%)
| am very careful not to feed my child too much. 0.27*
Never 101 (12%) 64 (14%) 37 (10%)
Seldom or infrequently 50 (6%) 29 (6%) 21 (6%)
Half of the time 43 (5%) 19 (4%) 24 (6%)
Most of the time 142 (17%) 78 (17%) 64 (17%)
Always 506 (60%) 275 (59%) 231 (61%)
Responsive
Satiety
Behavior
My child lets me know when he or she is fuII 0.61*
Never 9 (2%) 13 (3%) 6 (2%)
Seldom or infrequently 23 (3%) 12 (3%) 11 (3%)
Half of the time 35 (4%) 17 (4%) 8 (5%)
Most of the time 125 (15%) 65 (14%) 60 (16%)
Always 640 (76%) 358 (77%) 282 (75%)
My child lets me know when he or she is hungry. 0.54*
Never 6 (1%) 2 (0%) 4 (1%)
Seldom or infrequently 0 (1%) 5(1%) 5 (1%)
Half of the time 6 (2%) 10 (2%) 6 (2%)
Most of the time 1 12 (13%) 56 (12%) 56 (14%)
Always 698 (83%) 392 (84%) 306 (81%)
| let my child decide how much to eat. 0.74*
Never 181 (22%) 107 (23%) 74 (20%)
Seldom or infrequently 61 (7%) 32 (7%) 29 (8%)
Half of the time 69 (8%) 35 (8%) 34 (9%)
Most of the time 136 (16%) 73 (16%) 63 (17%)
Always 395 (47%) 218 (47%) 177 (47%)
| pay attention when my baby seems to be telling me he or she is full or hungry. 0.30*
Never 2 (0%) 1 (0%) 1 (0%)
Seldom or infrequently 2 (0%) 0 (0%) 2(1%)
Half of the time 3(2%) 5(1%) 8 (2%)
Most of the time 64 (8%) 32 (7%) 32 (8%)
Always 761 (90%) 427 (92%) 334 (89%)
Pressuring
Finishing
Behavior
I try to get my child to finish his or her breast milk or formula. 0.05*
Never 209 (25%) 130 (28%) 79 (21%)
Seldom or infrequently 102 (12%) 62 (13%) 40 (11%)
Half of the time 73 (9%) 41 (9%) 32 (8%)
Most of the time 140 (17%) 69 (15%) 71 (19%)
Always 318 (38%) 163 (35%) 155 (41%)
Beliefs
Itis important for an infant to finish all of the milk in his or her bottle. 0.05
Disagree 300 (36%) 184 (40%) 1 16 (31%)
Slightly disagree 99 (12%) 55 (12%) 44 (12%)
Neutral 121 (14%) 67 (15% 54 (14%)
Slightly agree 127 (15%) 65 (14%) 62 (17%)
Agree 188 (23%) 90 (20%) 98 (26%)
Soothing
Behavior
When my baby cries, | immediately feed him or her. 0.003*
Never 203 (24%) 131 (28%) 2 (19%)
Seldom or infrequently 169 (20%) 96 (21%) 3 (19%)
Half of the time 181 (22%) 103 (22%) 78 (21%)
Most of the time 116 (14%) 58 (12%) 8 (15%)
Always 172 (20%) 77 (17%) 5 (25%)

(continued)
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Table 2 (Continued)

Characteristics Overall (N =842) Food Secure (n =465) Food Insecure (n=377) P Value
Belief
The best way to make an infant stop crying is to feed him or her. <0.001
Disagree 447 (53%) 276 (59%) 171 (45%)
Slightly disagree 109 (13%) 61 (13%) 48 (13%)
Neutral 90 (11%) 46 (10% 44 (12%)
Slightly agree 110 (13%) 50 (11%) 60 (16%)
Agree 86 (10%) 32 (7%) 54 (14%)
Cereal
Behavior
| give my baby cereal in the bottle. (N = 826) 0.92*
Never 734 (89%) 408 (89%) 326 (89%)
Seldom or infrequently 53 (6%) 31(7%) 22 (6%)
Half of the time 15 (2%) 7 (2%) 8 (2%)
Most of the time 6 (1%) 3 (1%) 3 (1%)
Always 18 (2%) 9 (2%) 9 (2%)
Belief
Cereal in the bottle helps infants sleep through the night. (N = 840) 0.61*
Disagree 390 (46%) 214 (46%) 176 (47%)
Slightly disagree 47 (6%) 26 (6%) 21 (6%)
Neutral 212 (25%) 112 (24%) 100 (27%)
Slightly agree 72 (9%) 46 (10%) 26 (7%)
Agree 119 (14%) 66 (14%) 53 (14%)
Laissez-Faire
Attention
Behaviors
| watch TV while feeding. 0.51*
Never 208 (25%) 115 (25%) 93 (25%)
Seldom or infrequently 248 (29%) 134 (29%) 114 (30%)
Half of the time 217 (26%) 129 (28%) 88 (23%)
Most of the time 100 (12%) 54 (12%) 46 (12%)
Always 69 (8%) 33 (7%) 36 (10%)
When my child has a bottle, | prop it up. (N=817) 0.09*
Never 626 (77%) 351 (78%) 275 (76%)
Seldom or infrequently 101 (12%) 55 (12%) 46 (13%)
Half of the time 37 (5%) 18 (4%) 19 (5%)
Most of the time 24 (3%) 18 (4%) 6 (2%)
Always 29 (4%) 11(2%) 18 (5%)
Beliefs
| think it is OK to prop an infant’s bottle to hold it in place. (N = 840) 0.26*
Disagree 616 (73%) 349 (75%) 267 (71%)
Slight disagree 50 (6%) 29 (6%) 21 (6%)
Neutral 49 (6%) 27 (6%) 22 (6%)
Slightly agree 62 (7%) 26 (6%) 36 (10%)
Agree 63 (8%) 33 (7%) 30 (8%)

*Pearson’s chi-square test.

supply appear more likely to employ infant-feeding prac- study, Hispanic mothers who were food insecure were
tices that are unique to their stressed environment. This found to have more controlling feeding styles and, thus,
study adds to a growing body of evidence that describes were more likely to pressure their infants to eat when
the relationship between food insecurity and feeding they were not hungry.”” Because of the geographic and
practices in caregivers of very young infants.”” In one ethnic diversity of our sample, our study adds to these

Table 3. Infant Feeding Behaviors at Discharge and 2 Months of Age by Household Food Security Status

Characteristics Combined (N=842) Food Secure (h=465) Food Insecure (n=377) P Value

Infant feeding at time of hospital discharge .05*

Breast milk only 40% 43% 35%

Formula only 22% 22% 23%

Both breast milk and formula 38% 35% 42%
Infant feeding at 2 mo (% any breast milk) 55% 54% 56% .60*
Volume of formula fed each feeding at 2 mo (0z), (SD) 4(1.3) 4(1.3) 3.9(1.3) 18t
Early solid food introduction (% yes) 6.7% 7.5% 5.8% .33*

SD indicates standard deviation.
*Pearson’s chi-square test.
TStudent’s t-test.
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Table 4.
Feeding Practices and Beliefs by Household Food Security Status
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Unadjusted and Adjusted Proportional Odds Ordinal Logistic Regression Odds Ratios and 95% Confidence Intervals of Infant

Parental Feeding Behaviors and/or Belief

Unadjusted Odds Ratio Adjusted Odds Ratio
(95% Confidence Interval)*  (95% Confidence Interval)* '

Restrictive Behaviors

Amount

Behaviors

| carefully control how much my child eats.

| am very careful not to feed my child too much.
Responsive

Satiety

Behaviors

My child lets me know when he or she is full.

My child lets me know when he or she is hungry.

I let my child decide how much to eat.

| pay attention when my baby seems to be telling me he or she is full or hungry.
Pressuring

Finishing

Behavior

| try to get my child to finish his or her breast milk or formula.
Belief

It is important for an infant to finish all of the milk in his or her bottle.
Soothing

Behavior

When my baby cries, | immediately feed him or her.

Belief

The best way to make an infant stop crying is to feed him or her.
Cereal

Behavior

| give my baby cereal in the bottle.

Belief

Cereal in the bottle helps infants sleep through the night.
Laissez-Faire

Attention

Belief

| think it is OK to prop an infant’s bottle to hold it in place.
Behaviors

| watch TV while feeding.

When my child has a bottle, | prop it up.

1.41(1.10-1.84)
1.14 (0.87—-1.49)

0.90 (0.65—1.24)
0.81 (0.56—1.15)
1.06 (0.82—1.36)
0.68 (0.43—1.08)

1.4 (1.10—1.80)

1.47 (1.14-1.87)

1.62 (1.27-2.07)

1.86 (1.43—-2.40)

1.06 (0.69—1.64)

0.95 (0.73—1.21)

1.26 (0.91—1.70)

1.02 (0.81-1.31)
1.12 (0.81—1.55)

1.15 (0.86—1.54)
0.87 (0.65—1.17)

0.81(0.58—1.16)
0.73 (0.49—1.09)
1.15 (0.87-1.52)
0.57 (0.34—0.96)

1.01(0.77-1.33)

1.04 (0.80—1.38)

1.40 (1.06—1.83)

1.72 (1.28-2.29)

1.26 (0.77—2.1)

0.97 (0.73—1.28)

1.4 (1.0-1.97)

1.14 (0.87—1.49)
1.06 (0.74—1.52

*Proportional odds ordinal logistic regression.

TAdjusted for patient sex; Special Supplemental Nutrition Program for Women, Infants, and Children status; number of children in home;
caregiver race/ethnicity; caregiver education; household income; and study site.

findings an appreciation for differential expression of
infant-feeding behaviors in Hispanic and non-Hispanic
families, as well as an understanding of the influence of
family health beliefs.

In this study, we found that food-insecure caregivers
had increased odds of strongly affirming the belief that
feeding is the best way to make an infant stop crying.
This result suggests that caregivers affected by food inse-
curity may place a higher value on the ability of food to
relieve any perceived discomfort regardless of hunger
cues from the infant. Within the context of limited finan-
cial means to maintain a reliable source of food, these spe-
cific beliefs make intuitive sense. Another hypothesis is
that the lack of a sense of control, inherent to having an
unreliable source of food, may prompt caregivers to use
pressuring behaviors during infant feeding. The research
into using food to soothe is sparse but suggests that this
behavior is related to maternal self-efficacy and maternal
rating of their child’s negative temperament.'”

Although early solid food introduction is known to be
associated with increased odds of obesity in childhood,*
we did not find any evidence of a relationship between
food insecurity and early solid food introduction in our
study sample. Likewise, we did not find any differences
in the amount of formula fed to infants who are bottle fed.
These findings are notable, particularly when considering
that food-insecure caregivers in this sample showed
increased odds of using food to soothe.

The coping mechanisms that caregivers employ to manage
the stress of food insecurity may be predicated by their socio-
cultural contexts. Our findings are consistent with other work
that has demonstrated differences in feeding practices by
race/ethnicity of infants,”’ as well as preschool-age children.™
This study highlights the importance of understanding how a
family’s culture influences feeding strategies during times of
food insecurity and its impact on health.

There are limitations to this study. Due to its cross-sec-
tional design, this study cannot make any inference on the



AcADEMIC PEDIATRICS

4.9
4.8
4.7

4.6
4.5
4.4
4.3
4.2
4.1

4

Hispanic
M Food Secure

Figure 1.

direct influence of these caregiver behaviors during child
infancy on the incidence of heavier weight status in toddler-
hood. Further, although surveys were completed under con-
ditions of privacy, food-insecure caregivers may have been
influenced by social desirability to under-report food insecu-
rity or over-report behaviors they may perceive as positive,
thus limiting the quality of data gathered. Our analysis of
early food introduction is also limited because we only ana-
lyzed 2-month data. Our study does not explore the differen-
ces in caregiver feeding behaviors and beliefs by
acculturation and food security; however, this would be an
interesting future study. Prior work from the Greenlight
study explored the association between feeding behaviors
and acculturation among a Latino population.””
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Figure 2.
security status. *P value < 0.001.
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Non-Hispanic White

INFANT FEEDING IN FOOD-INSECURE HOUSEHOLDS 87

Non-Hispanic Black* Other

Food Insecure

Agreement with “my child lets me know when he or she is full” by race/ethnicity and food security status. *P value < 0.05.

Our analytical approach carries the risk of spurious asso-
ciations due to multiple testing. The questions included in
this analysis were selected from a validated tool (IFSQ)
based on clinical relevance and importance to the main out-
come of the umbrella study; however, we did not use the
entire scale or even complete subscales for specific feeding
styles due to concern of respondent burden from the overall
study measures. An additional study limitation is use of the
IFSQ in children younger than 3 months. The use of indi-
vidual IFSQ questions and in samples younger than 3
months age has been previously reported.”’

We did not analyze caregiver perception of child tem-
perament within the context of food insecurity for this
study, so this influence requires further evaluation.

Non-Hispanic Black Other

Food Insecure

Agreement with belief that the best way to stop an infant from crying is to feed him or her by race/ethnicity and food
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Finally, caregivers may have been prone to under- or
over-report the exact amounts of formula consumed by
their infants, instead reporting approximate amounts
based on the quantity of milk that was prepared.

Although the prevalence of food insecurity has
decreased since the 2008 recession, a large number of
children are still affected by food insecurity.” More
pediatricians are becoming aware of childhood food
insecurity,” and the American Academy of Pediatrics
recently issued a policy statement advocating for the
promotion of food security as a modifiable social deter-
minant of life-course health." Some physicians have
advocated screening for food insecurity among vulnera-
ble populations.”® Our findings have established a better
context for providing culturally sensitive, anticipatory
guidance about feeding practices to the families of
infants and young children. For child advocates and pub-
lic health leaders—including regional and national direc-
tors of the agencies that administer WIC and the
Supplemental Nutrition Assistance Program—this
understanding can help frame community-based solu-
tions to the twin public-health problems of food insecu-
rity and obesity.

CONCLUSIONS

During early infancy, feeding practices and beliefs dif-
fer among caregivers by household food security status.
Further research is needed to examine whether these prac-
tices are associated with increased risk of obesity and obe-
sity-related morbidity in food-insecure households. Future
studies should also focus on how the impact of food inse-
curity on health differs by a child’s race/ethnicity.
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