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Abstract

Objective—To assess the relationship between parental acculturation and infant feeding style in
a sample of Latino parents.

Design and Methods—A post-hoc analysis was performed using data from an ongoing four-
site RCT to promote early childhood obesity prevention. Cross-sectional data of parent-child
dyads at the 12 month well-child visit who self-reported their Latino ethnicity were analyzed. The
Short Acculturation Scale for Hispanics (SASH) and a subset of the Infant Feeding Style
Questionnaire (IFSQ) that assessed four primary feeding styles were administered. Analyses
compared SASH level (low v. high) with each feeding style.
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Results—Complete SASH data was available for 398 of 431 Latino dyads. Median SASH score
was 1.8 (IQR 1.4 — 2.7); 82% of participants had low acculturation (score < 3). Of the nine
outcome variables, four were significantly associated with SASH: “Laissez-Faire/attention” (AOR
2.3[95% CI 1.06 — 5.13], p=0.004), “Laissez-Faire/diet quality” (3.9 [1.7 — 8.75], p=0.005),
“Pressuring as soothing” (3.6 [1.63 — 8.05], p=0.007) and “Restrictive/diet quality” (0.4 [0.19 —
0.94], p=0.031).

Conclusions—Latino parents with lower acculturation were more likely than those with higher
acculturation to endorse feeding styles that are associated with child obesity. Further research is
needed to determine why acculturation and feeding style relate.

Keywords
Acculturation; infant feeding styles; pediatric obesity prevention

Introduction

The obesity epidemic continues to be a significant healthcare issue. According to recent data
from the National Health and Nutrition Examination Survey (NHANES), children 2-19
years of age have a prevalence of 31% and 16% of overweight (body mass index [BMI] of >
85t percentile for age and sex) and obesity (BMI = 95t percentile), respectively?, with rates
highest among Hispanic and non-Hispanic African-American children.2 In the preschool
population specifically (ages 2-5 years), the prevalence is 24% and 11%, respectively.!
Obesity prevention remains an important area of investigation as children who are
overweight by the age of two years are two to five times more likely to become overweight
or obese during their adolescent years.3 It is hoped that by focusing efforts on young
children, healthy behaviors of diet and physical activity will be formed early and will
therefore be sustained throughout childhood and adolescence.

Childhood obesity in the Latino population remains an ongoing focus of attention given their
disproportionately high rates of obesity compared to non-Hispanic whites. Prior studies
investigating the relationship between acculturation and health outcomes and obesity have
produced conflicting results.* While the definition of acculturation is complex, it has
traditionally been defined as the process by which the attitudes, values, beliefs, and
behaviors of one culture are adopted by another culture.> The measurement of acculturation
can be challenging. In addition to assessing primary language spoken, studies in the past
have measured acculturation using place of birth and years of residence in the U.S.8 There is
criticism, however, regarding the validity of these measurements as proxies for a very
complex construct.”

One way in which acculturation may influence the development of child obesity is through
parental feeding styles. The complex relationship between caregiver and child with respect
to responsiveness to hunger and satiety cues and feeding practices has been associated with
weight outcomes.® Specific parental feeding styles including pressuring, controlling,
responsive, and indulgent, have been studied in relation to food intake and weight status in
children.%-11 Even though the rate of overweight and obesity is increasing faster in the
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African-American and Latino populations, most research on feeding styles and their link to
obesity has been conducted in school-aged white children.12-13

Previous studies examining the relationship between acculturation and feeding styles have
often been limited by: (1) poor measure of acculturation, (2) inadequate assessment of
dietary behaviors, and (3) focus on older children. The purpose of this paper is to assess the
relationship between parental acculturation and infant feeding styles at 12 months of age in a
sample of Latinos.

Study Sample

Measures

The Greenlight study is an ongoing multicenter, cluster randomized controlled trial
evaluating the effectiveness of health communication training and the use of a low-literacy/
low-numeracy educational toolkit to prevent obesity in infants and children.1* Caregiver-
infant dyads from under-resourced communities are enrolled at 2 months of age and
followed at each well-child visit until they reach the age of two years. Dyads were enrolled
from four participating academic pediatric primary care clinics (affiliated with VVanderbilt
University, New York University, the University of Miami, and the University of North
Carolina-Chapel Hill), with two sites implementing the obesity prevention intervention and
the other two sites acting as an attention control with implementation of an injury prevention
program.

Inclusion criteria for the caregiver-infant dyad were: infant between the ages of 6 and 16
weeks and presenting for the 2 month well-child visit, caregiver’s primary language of
English or Spanish, and caregiver agreeing to bring the child to all well-child visits until he
reaches the age of 2 years. Exclusion criteria related to the infant were: prematurity less than
34 weeks gestational age or birth weight less than 1500 grams, weight for length of less than
the 3" percentile at the 2 month well-child visit, or prior diagnosis of failure to thrive or
other known medical condition with associated feeding or nutrition issues. Exclusion criteria
related to the caregiver were: age less than 18 years, mental or neurologic condition that
could impair his/her ability to participate, and poor visual acuity (defined as worse than
20/50 using the Rosenbaum Pocket Screener) at the time of enrollment.

Written and verbal informed consent was obtained from each caregiver in his/her primary
language (English or Spanish only). This study was approved by the Institutional Review
Boards from the four participating academic centers.

Infant baseline data collected upon enrollment included race, birth history, medical history,
health insurance status, as well as feeding status. Caregiver demographic data included self-
reported age, country of origin, primary language, race, ethnicity, household composition,
employment, income level, and education level. Relevant to this particular paper, the
following measures were also obtained.
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Short Acculturation Scale for Hispanics (SASH)—This validated 12-item measure
that assesses language preference for personal, social, and media usel® was administered at
the time of enrollment in the caregiver’s primary language (English or Spanish) to all
caregivers who self-identified as Latino. Our study used the SASH as it is a more robust
measure of acculturation than primary language spoken or years of residence in the U.S. as
used by prior studies. Example items from this questionnaire include: “In general, what
language(s) do you read and speak?” “What language(s) do you usually speak with your
friends?” “In what language(s) are the TV programs you usually watch?” Answer choices
were on a 5-point scale: 1 = only Spanish, 2 = Spanish better than English, 3 = both equally,
4 = English better than Spanish, and 5 = only English. A mean acculturation score was
calculated for each participant with a range score of 1 — 5. Low acculturation was defined by
the scale developers as having a mean SASH score < 2.99.15

Infant Feeding Style Questionnaire (IFSQ)—Four domains of the IFSQ were
administered in the caregiver’s primary language (English or Spanish) during the 12 month
well-child visit. The English version of the IFSQ was developed and validated in a group of
African-American children aged 3-20 months.18 This measure assesses behaviors and
beliefs on five main feeding styles and their subdomains: “Laissez-Faire” (diet quality,
attention), “Pressuring” (pressuring to finish, pressuring with cereal, pressuring as soothing),
“Restrictive” (amount, diet quality), “Responsive” (satiety, attention), and “Indulgence”
(permissive, coaxing, soothing, and pampering). For the Greenlight study, the “Indulgence”
domain was excluded due to the paucity of data relating to its validity as well as the overall
low prevalence of these behaviors in the original development paper.16

The remaining 4 domains of the IFSQ that were administered included 51 items in 9
subdomains that comprised our primary outcomes. Each item of the IFSQ is assessed using a
5-point Likert scale with the following response options: disagree/never, slightly disagree/
seldom, neutral/half of the time, slightly agree/most of the time, agree/always. Each IFSQ
subdomain score was calculated by taking the mean of all items in each subdomain with a
higher score representing endorsement of those behaviors and beliefs (range score of 1 - 5).
Sample items from each subdomain are listed in Table 1. Spanish translation of the IFSQ
was completed as part of the Latino Infant Nutrition Study.1” The original questionnaire was
first translated to Spanish by a native Spanish speaker, then later back translated to English
by a bilingual researcher. Any discrepancies between the translations were discussed with a
team of researchers who were fluent in both Spanish and English. Data from the Greenlight
Study is currently being used to assess if there is measurement equivalence between the
English and Spanish versions.

Statistical Analyses

This analysis was restricted to only those families who self-reported Latino ethnicity. Patient
characteristics were summarized using median and inter-quartile range (IQR) for continuous
and ordinal variables, and proportions for categorical variables. Unadjusted analysis
comparing SASH level (low v. high) with key patient characteristics and each of the nine
outcomes of the IFSQ was performed using Wilcoxon-rank sum tests.
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Proportional odds logistic regression models were used to examine the association of SASH
score with each of the nine outcomes of the IFSQ. Each model was adjusted for an a priori
defined list of variables including: patient age, patient sex, caregiver age, caregiver
education (Less than High School, High School Graduate, Partial College, College or
Higher), WIC status (Yes, No), income (Less than $10,000, $10,000-19,999, $20,000-
39,999, $40,000 or more), and study site (Miami, UNC, Vanderbilt, NYU). Proportionality
of odds assumption was assessed using a graphical method!® and held reasonably well for
the main predictor of interest. To check for possible multicollinearity (i.e., WIC status and
income), variance inflation factor (VIF) was assessed. The maximum VIF value did not
exceed a recommended threshold of 10.1° The variables patient age, caregiver’s age, and
SASH were modeled as non-linear terms implemented by restricted cubic splines with 3
knots.18 Results were reported as adjusted odds ratios (AOR) with 95% confidence intervals
(95% CI). Because SASH was included in the adjusted analysis as a continuous and a non-
linear variable, in order to report the effect of SASH, two points of comparison had to be
chosen. We chose to compare subjects with a SASH score of 1 to subjects with a SASH
score of 3. Therefore, in this paper, an AOR greater than one means that a subject with a
SASH score of 1 is more likely to have a higher outcome score compared to subjects with a
SASH score of 3. Subjects with missing outcomes or covariate values were excluded from
the analyses.

Findings with a two-sided p-value < 0.05 were considered statistically significant. All
statistical analyses were performed using statistical package R statistical software version
2.15.0 (2012-03-30, http://www.r-project.org).

Enrollment of parent-child dyads into the Greenlight study is shown in Figure 1. Of the 865
dyads enrolled, 431 caregivers (49.8%) self-identified as Latino with complete SASH data
available for 398 caregivers (46%). Their characteristics with stratification by acculturation
level are summarized in Table 2. Ninety-six percent of caregivers and 50% of infants were
female; greater than 90% of the infants were enrolled in the Women, Infants, and Children
(WIC) program and had Medicaid as their insurance. Almost half (46.4%) of the caregivers
were descendants from Mexico. Median SASH score was 1.8 (IQR 1.4 - 2.7, range 1 - 5)
with 328 participants (82%) categorized as having low acculturation (SASH < 2.99). There
were no significant differences in patient age, weight, caregiver age, or marital status
between acculturation groups. Significantly more caregivers with low acculturation had less
than a high school education (45.1% vs. 21.4%) and made less than $10,000 in annual
household income (39.6% vs. 17.6%). For the IFSQ completed by the Latino subset,
Cronbach’s alpha was calculated for each of the nine subdomains with “Laissez-Faire/
attention” having an alpha of 0.37 and “Laissez-Faire/diet quality” an alpha of 0.51. All
other subdomains had an alpha of > 0.6.

between acculturation and infant feeding styles

The unadjusted analysis for the association between SASH and IFSQ score at the 12 month
well-child visit is shown in Table 3. Complete IFSQ data was available for 284 participants
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(32.8%). All nine subdomains except for “Restrictive/amount consumed” and “Responsive/
attention and interactions” were statistically significantly different between the low
acculturation and high acculturation groups. Low acculturation was more associated with
behaviors and beliefs in the “Laissez-Faire/attention”, “Laissez-Faire/diet quality”,
“Pressuring to finish”, “Pressuring with cereal”, and “Pressuring as soothing” categories.
High acculturation was more associated with “Restrictive/diet quality” and “Responsive/
satiety and hunger”.

The adjusted analysis for the association between SASH and IFSQ score at the 12 month
well-child visit is shown in Table 4. After adjusting for patient age, patient sex, caregiver
age, caregiver education, WIC status, income, and study site, four of the nine parent feeding
styles remained significantly associated with acculturation: “Laissez-Faire/attention” (AOR
2.3[95% CI 1.06 — 5.13], p = 0.004), “Laissez-Faire/diet quality” (3.9 [1.7 - 8.75],p =
0.005), “Pressuring as soothing” (3.6 [1.63 — 8.05], p = 0.007) and “Restrictive/diet quality”
(0.4 [0.19 - 0.94], p = 0.031). Compared to parents with high acculturation, those with low
acculturation were more likely to exhibit “Laissez-Faire/attention” behaviors, “Laissez-
Faire/diet” behaviors, and “Pressuring as soothing” behaviors, and less likely to exhibit
“Restrictive/diet quality” behaviors.

Discussion

Results from this cross-sectional analysis of 12 month old Latino children show that those
caregivers with low acculturation were more likely to endorse infant feeding styles that are
more commonly associated with obesogenic behaviors and beliefs than did those with high
acculturation. Specifically, after adjusting for various socio-economic factors that may
confound our results, low acculturation was significantly associated with a more “Laissez-
Faire” feeding style, more “Pressuring to soothe” behaviors, and less “Restriction” with
respect to diet quality, all of which have been shown to be associated with increased weight
in prior studies.20-22

This relationship between parental acculturation and feeding styles is a complex and
dynamic one, often confounded by culture, geography, community, and other factors. An
observational study by Sussner et al was one of the first to demonstrate an association
between language use of low-income Hispanic mothers, as defined as either exclusive or
non-exclusive use of their native language, and BMI of their children at two and three years
of age.3 It was found that children at 24 months of age were at higher risk of being
overweight if there was maternal exclusive native language use, however there was no
association at 36 months of age. Other measures of acculturation such as birthplace (U.S. or
foreign-born) and years of residence in the U.S. (less than or greater than 8 years) were not
significantly associated with BMI.3 In a study of WIC participants, acculturation was
measured in the Spanish-speaking participants by a single item — main language spoken in
the home.23 Although the study was able to elicit differences in feeding behaviors between
English and Spanish-speaking participants, it failed to acknowledge the complexity of
acculturation and its many factors as it relates to health. For example, acculturation has been
associated with negative health effects such as substance abuse and birth outcomes (e.g.
prematurity, low birthweight), positive health effects such as likelihood of preventive health
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care utilization, or many times mixed or no health effects.5 Unfortunately, the variability in
how acculturation is measured in these studies makes it difficult for conclusions to be drawn
and comparisons to be made.

Although a commonly used measure of acculturation continues to be primary language
spoken, some studies have attempted to use a more robust measure using multi-item
questionnaires. In a study of older children of recent immigrants, Tovar et al assessed
acculturation on a 10-point Likert scale with regard to overall daily life, dietary intake, and
physical activity.24 Using the Caregiver’s Feeding Styles Questionnaire, most mothers were
categorized as having a high demanding/low responsive feeding style (many rules and little
regard to the child’s cues) or low demanding/high responsive feeding style (few rules and
more permissive behavior), the latter of which was positively associated with weight in
older children after adjusting for ethnicity and acculturation.24

Other proxies of acculturation such as length of time spent in the United States have been
shown to be associated with breastfeeding initiation and duration, an area of interest for
researchers given its relationship to future overweight and obesity in children.2> One study
showed that women who had lived in the U.S. for a shorter duration were more likely to
have reported breastfeeding their infant at 2 months of age than women who lived in the
U.S. longer.25 These results were in keeping with previously published data that low
acculturation was associated with increased breastfeeding practices.26-29

Specific feeding styles, such as indulgent, uninvolved, or permissive practices, have been
shown to be more common among Latino parents than non-Latino parents.2% These
permissive feeding styles have been associated with consumption of more energy-dense
diets and less intake of fruits and vegetables.® In a sample of 659 parents of 1-5 year olds
with over half of them Latino, those who spoke Spanish primarily were more likely to use
food to calm their children.30 Interestingly, there were no significant differences between
English-speaking Latinos and White parents suggesting a role for acculturation status rather
than race or ethnicity alone.30

Our study has several strengths. Our sample population of primarily Latino women was
from geographically diverse areas with four study sites serving as our reference base.
Recruitment from pediatric residency continuity clinics which often serve low-income and
minority patients allowed us to focus our attention on the population in which we were most
interested. While those who self-identified as Latino were collectively analyzed as a group,
there were participants from various countries of origin. Those who were descendants from
Mexico comprised the largest subgroup, followed by U.S.-born Latinos, Central American,
South American, and Caribbean. While recognizing that acculturation is likely a
bidirectional process that is complex and not easily defined, by using the SASH, we were
able to measure acculturation in a more robust way given it is a multi-item questionnaire
factoring in personal, social, and media interaction. We felt that this measure would better
characterize acculturation rather than years spent in the U.S. or primary language spoken
alone. Finally, using the IFSQ strengthened our study as this measure is fairly
comprehensive in evaluating both behaviors and beliefs of parental feeding styles in infants
and young children.
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There are also several limitations. First, we performed a cross-sectional analysis; therefore
only associations are examined and conclusions regarding causation cannot be drawn.
Second, although there were 431 caregiver-infant dyads that self-identified as Latino, SASH
data was only available on 398 of them at study enrollment. IFSQ data at 12 months of age
was complete for only 284 dyads, thus attrition was an issue. In addition, nearly all of our
participants were of low socioeconomic status making the ability to generalize to all Latinos
difficult. While there were representatives from various countries of origin, analyses were
done on the group as a whole. It would be beneficial for future studies to assess this
relationship between the different groups (descendants from Mexico vs. others; U.S.-born
vs. foreign-born; time spent in the U.S.). The IFSQ was previously found valid and reliable
in a low-income African-American population, but has not yet been validated in a Latino
population.1® Except for the “Laissez-Faire/attention” and “Laissez-Faire/diet quality”
feeding styles, reliability scores were fairly good in our sample (Cronbach’s alpha between
0.63 and 0.79). The difference in internal reliability may be due to the Spanish translation
process of the IFSQ as there may have been subtle differences between the two versions
administered. In addition, both the SASH and the IFSQ are self-reported measures, and
therefore may not represent actual beliefs and behaviors as the potential for social
desirability bias may be present. Finally, while we showed an association between
acculturation and the IFSQ, we recognize that this may or may not translate to actual
differences in weight status.

Still, the strong observed association between acculturation and infant feeding styles may
help inform clinical and community efforts to prevent childhood obesity and improve
community health in the Latino population. Child obesity prevention efforts may ultimately
be more beneficial when tailored to acculturation status and specific feeding practices
endorsed by caregivers. Rather than providing generalized recommendations for healthy
feeding practices to this population, more consistent and positive change may arise when
considering one’s cultural context and acculturation status. From a public health perspective,
providing effective yet culturally sensitive education and counseling for obesity prevention
is extremely important for this at-risk population. Further research on the socio-cultural
context as it relates to feeding practices is needed to evaluate the effect of acculturation and
infant feeding styles on future overweight and obesity in Latino children.
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WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT

- Pediatric obesity is a significant public health issue with disproportionately
high rates in the Latino population.

- Parental feeding styles can influence eating habits of children and may be
related to future weight status.

WHAT THIS STUDY ADDS

- Acculturation status is related to different feeding styles that have been
associated with child obesity.

- Low acculturation is associated with more pressuring and laissez-faire
feeding styles and less restriction with regards to diet quality.

Obesity (Silver Soring). Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Dancel et al.

1805 Assessed for Eligibility
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\4

1173 Eligible

632 Excluded

65 Child age not 6-16 wks old

47 Child with wt/ht <3rd percentile

60 Child <34 wk gestation or BW<1500g

3 Child diagnosis of failure to thrive

35 Child with medical problem that may
affect their ability to gain weight

93 Caregiver language not English/Spanish

90 Caregiver age <18y

139 Caregiver with known plans to move

232 Caregiver does not agree to return for
all WCCs until 2 year WCC

3 Caregiver with significant mental or
neurologic illness

18 Caregiver with poor visual acuity

6 Caregiver enrolled in a similar study

65 Pediatric resident seeing child has not
completed study consent and training

2 Other

865 Enrolled (73.7%)

l

308 Declined (26.3%)
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2 month WCC: 431 Latinos (49.8%)

Completed SASH: 398 Latinos (46%)

A 4

12 month WCC: 322 Latinos (37.2%)

Completed IFSQ: 284 Latinos (32.8%)

FIGURE 1.
Study enrollment characteristics of those at the 12 month visit
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TABLE 1

IFSQ subdomains and sample items

Subdomain

Sample item

Laissez-Faire, attention

I think it is okay to prop an infant’s bottle.

Laissez-Faire, diet quality

A toddler should be able to eat whatever he or she wants for snacks.

Pressuring to finish

I try to get (name of child) to finish his or her breastmilk or formula.

Pressuring with cereal

An infant less than 6 months old needs more than formula or breastmilk to be full.

Pressuring as soothing

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

Restrictive, amount consumed

I carefully control how much (name of child) eats.

Restrictive, diet quality

A toddler should never eat fast food.

Responsive, satiety and hunger

| pay attention when (name of child) seems to be telling me that he or she is full or hungry.

Responsive, attention and interactions

I talk to (name of child) to encourage him or her to eat.
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Unadjusted analyses for the association between SASH and IFSQ score at the 12 month well-child visit

TABLE 3

Outcome Combined SASH <3 SASH >3 p-value®
N =284 N =236 N =48
Laissez-Faire, attention 18(1.2-22) | 1.8(1.4-22) 1.4(1-19) <0.001
Laissez-Faire, diet quality 18(1.5-23) | 1.8(1.5-25) | 1.5(1.2-2.3) 0.031
Pressuring to finish 25(1.9-3) 25(1.9-31) | 22(1.8-2.6) 0.029
Pressuring with cereal 1.8 (1.4-2.6) 2(1.6-2.6) 14(1-22) <0.001
Pressuring as soothing 18(1.2-2.8) | 1.8(1.2-238) 15(1-21) 0.019
Restrictive, amount consumed 4(3-45) 4(3-45) 39(28-4.2) 0.18
Restrictive, diet quality 39(33-44) | 3.7(3.2-43) 4.4 (35-5) 0.005
Responsive, satiety and hunger 43(39-44) | 41(3.9-44) | 44(41-49 0.002
Responsive, attention and interactions 4(3.2-45) 4(3.2-4.6) 4 (3-4.6) 0.792

Median (IQR);

*
Wilcoxon rank-sum test
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Adjusted analyses for the association between SASH and IFSQ score at the 12 month well-child visit

TABLE 4

Outcome Adjusted OR | p.yalue®
(95% CI)

Laissez-Faire, attention 2.33 0.004
(1.06 —5.13)

Laissez-Faire, diet quality 3.86 0.005
(1.7-8.75)

Pressuring to finish 122 0.5
(0.56 — 2.65)

Pressuring with cereal 1.69 0.115
(0.78 — 3.66)

Pressuring as soothing 3.62 0.007
(1.63 -8.05)

Restrictive, amount consumed 0.79 0.565
(0.36 - 1.74)

Restrictive, diet quality 0.43 0.031
(0.19-0.94)

Responsive, satiety and hunger 0.54 0.065
(0.24-1.2)

Responsive, attention and interactions 0.89 0.96
(0.4-2.01)

*
Comparing SASH score of 1 to SASH score of 3
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