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Background—The high level of obesity in Latino children, especially in farmworker families,
may be partly attributed to feeding styles of parents. Feeding styles used in Latino farmworker
families have not been well characterized.

Objective—This study sought to identify and describe feeding styles used by mothers in
farmworker families with 2.5-3.5 year-old children, describe how styles change over time, and
characterize the relationship of feeding styles to dietary outcomes and measures of overweight and
obesity.

Design—This was a longitudinal cohort study, with families participating for a two-year period;
surveys were administered to mothers with varying frequency depending on the instrument, and
dietary measurements were collected at baseline, 12 and 24 months.

Participants/setting—Eligible participants were self-identified Latino women with a co-
resident child aged 2.5-3.5 years and at least one household member engaged in farm work during
the previous year. The sample included 248 farmworker families enrolled between 2011 and 2012
in the Nifios Sanos study, a longitudinal investigation of Latino mothers and their young children
in rural North Carolina. Eleven families provided incomplete dietary data, so analysis included
237 families. Fifteen families were lost to follow-up and 12 withdrew over the course of the study.

Main outcome measures—Feeding style was assessed using items from the Caregiver’s
Feeding Style Questionnaire (CFSQ), selected dietary components were assessed using the
Revised Children’s Diet Quality Index (RC-DQI), and weight outcomes were determined using
BMI-for-age percentile. Performance on the CFSQ items was used to assign mothers to one of
four feeding style states.

Statistical analyses performed—Exploratory factor analysis was conducted on baseline data
to verify the replicability of the factor structure of the instrument CFSQ. Hidden Markov model
analysis (HMM) was used to delineate different subtypes of feeding style. Multi-variable mixed
effects regression models were used to assess the impact of feeding style on selected dietary
components, energy intake, and BMI-for-age percentile.

Results—Four distinct states emerged from HMM: low parent-centered (PC)/moderate child-
centered (CC) feeding style (28% at baseline), high PC/CC without physical control (24%), high
PC/CC (26%), and moderate PC/CC (22%). The low PC/moderate CC state increased in
prevalence over time. Compared to high PC/CC, the low PC/moderate CC state was associated
with greater intake of added sugars (p < 0.01), lower intake of whole grains and vegetables (p <
0.01), and lower overall diet quality (p < 0.05). Children in low PC/moderate CC also had higher
mean BMI percentiles (76.2 percentile vs 66.7 percentile in high PC/CC, p < 0.001).

Conclusions—High parent-centered feeding along with high child centered feeding is
associated with improved diet quality and weight outcomes for children in the study.
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Introduction

Recent findings from the 2011-2014 National Health and Nutrition Examination Study
indicate that 8.9% of all children ages 2-5 were obese (= 95™ percentile body mass index
[BMI] for age and sex).1 Approximately twice as many Hispanic children in this age group
(15.6%) met criteria for obesity. Some groups of Latino children, such as those in
farmworker families, may be even more vulnerable. A recent study examining 495 Latino
children in a migrant farmworker community, ranging from 3 to 16 years of age, found that
27% were obese.2 A study of 52 migrant farmworker children 6 to 11 years of age, nearly all
of whom were Latino, found 41% were obese.3 The number of Latino farmworkers in the
United States is substantial, and they are estimated to have over 800,000 children.* Given
that agricultural work often serves as the portal through which Latino immigrants enter the
United States, understanding potential determinants of obesity in this population is likely to
benefit the broader Latino community.>

The high level of obesity found in Latino farmworker children appears multifactorial in
nature. Cultural factors such as beliefs and values about proper food and physical activity for
children and preferred body shapes, as well as buffering children from hardship, may play a
role.5-2 These children often reside in low-income, rural, immigrant households, a context
that may limit access to nutritious food and hinder safe and appropriate forms of physical
activity.19 Given that many farmworkers are undocumented and migrate, some parents may
be unable to utilize government safety net programs intended to ensure children’s access to
healthy foods and health care.3:11.12 Parents may receive little guidance regarding children’s
diet and fail to recognize children with excess weight as being at risk for health issues.13

An important influence on children’s diet is feeding style, which describes how parents
interact with their children in feeding situations.14 Like parenting style, feeding style is often
described in terms of two underlying dimensions — demandingness and responsiveness. In
this context, demandingness refers to the extentto which parents encourage eating, and
responsiveness refers to the mannerin which parents encourage eating.1® Dichotomizing
demandingness (D) and responsiveness (R) as high and low gives rise to a four-fold
classification system — authoritative (high D, high R), authoritarian (high D, low R),
indulgent (low D, high R), and uninvolved (low D, low R).1416 An authoritarian parent does
little to consider the needs of the child and imposes strict rules regarding food, typically
enforced by a system of rewards and punishments.14 An authoritative parent is sensitive to
the child and negotiates appropriate food selection while setting firm limits. The indulgent
parent is “nice” and acquiesces to the wishes of the child with few conditions. The
uninvolved parent allows the child to do as he or she wishes with minimal engagement.
Feeding style is distinct from feeding practices, which are specific behaviors used to
influence children’s eating, such as pressure to eat or restriction of certain foods.1” However,

style can moderate the association between practices and outcomes such as weight-for-age.
18

As the body of research on caregivers’ feeding styles has increased, some trends have

emerged in the literature. The authoritarian and indulgent feeding styles appear to be more
common than authoritative and uninvolved feeding styles.14.1518-21 |ndulgent feeding styles
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have been associated with less ideal dietary outcomes among racial/ethnic minority children.
14,15,17-20,22 There is less evidence regarding the benefits of an authoritative versus
authoritarian feeding stylel?, though one study did find an authoritative feeding style was
associated with greater vegetable and dairy consumption.2® Although low-income racial/
ethnic minority children have been examined in terms of feeding style,16:18 Latino
farmworker children may differ in important ways. Cultural values related to parenting in
Latino families may produce different dimensions of feeding styles, particularly in recent
immigrants.24 For example, Mexican culture values warmth and closeness of families, but
also respect, which may be reflected in dimensions of indulgence and authority.2>:26 Better
understanding of the relationship between feeding style and obesity risk may help to explain
this population’s high rate of obesity.2’

This study is unique in several aspects: (1) the presence of longitudinal data for
understanding the dynamic of feeding style as the child develops, (2) a data-driven approach
to examine the heterogeneity of feeding styles in a population of children of Latino
farmworker families, and (3) the use of extensive dietary and anthropometric outcomes
collected at multiple time points. For (2), an extended version of latent class analysis, the
hidden Markov model (HMM) was applied to the longitudinal data. The HMM was used for
two reasons. First, in exploratory data analysis, it was found that feeding style patterns could
not be fully captured by the sum-score approach of traditional methods. For example, there
existed a group of mothers that tended to physically struggle with child to get the child to
eat. This kind of nuanced information could not be made available using a sum-score
approach. Second, previous work for forming feeding style topology was based on cutoff
scores. As a result, findings may be sensitive to cut-points and not robust. The data-driven
HMM approach is able to offer insightful information into feeding style. Insight into the
benefits of one feeding style relative to the others could form the basis for parental
interventions. Although many factors contribute to Latino children’s high prevalence of
obesity, feeding style may represent an important modifiable factor for mitigating this
disparity.

The purpose of this study is to determine what feeding styles Latino farmworkers use with
their young (2.5 to 3.5 year-old) children, the dynamic of these feeding styles over an
extended period of time, and whether or not feeding style is related to a broad set of dietary
and weight-related outcomes. The primary hypothesis of the current study is that children
whose parents regulate feeding more closely will have better selected dietary components
and lower risk of overweight and obesity.

This analysis included 248 families enrolled in the Nifios Sanos study. Nifios Sanos is a
longitudinal two-year study designed to describe the dietary and physical activity patterns of
young children of Latino farmworkers in North Carolina.610 Eligible participants were self-
identified Latino women with a co-resident child aged 2.5 to 3.5 years and at least one
member of the household engaging in farm work during the previous year. The study
focused on 2.5 to 3.5 year old children because this is an age when eating and feeding
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practices are established. Children with special healthcare needs limiting physical activity
were excluded.

Sampling and Recruitment

A site-based sampling plan with a large contact base was developed to recruit participants.
This approach was chosen due to the narrow age range of children and lack of sampling
frame for Latino farmworker families in North Carolina. “Sites” are organizations or
locations with which members of the target community are associated. Sites used in this
study include Head Start and Migrant Head Start programs (n = 7), migrant education
programs (n = 15), community health centers (n = 4), Special Supplemental Nutrition
Program for Women, Infants, and Children (n = 1), community partner nonprofit
organizations (n = 2), and stores, churches, and events serving predominantly farmworkers
(n = 7). Community data collectors also conducted door-to-door recruitment in multiple
Latino neighborhoods and farmworker camps, and they contacted previous participants in
Latino health studies regarding participation.

A trained bilingual data collector contacted potential participants. Organizations subject to
privacy regulations (i.e., Head Start) used staff members to solicit permission to contact
parents. After making contact, the data collector introduced the study and screened for
inclusion criteria. Requirements and incentives of study participation were explained and
eligible families were invited to participate. Those who agreed to participate were scheduled
to complete enrollment and baseline data collection. All participants provided signed
informed consent. The Wake Forest School of Medicine Institutional Review Board
approved the study, and a certificate of confidentiality?8 was obtained from the National
Institutes of Health to protect subject anonymity.

Data Collection

Nine trained study staff interviewed participants in Spanish quarterly over 24 months,
typically at the participant’s home or another convenient location. Some data, including
dietary data, were only collected at selected quarters. Data used in this longitudinal study
were collected at baseline, 12 months, and 24 months during the period of April 19, 2011, to
July 30, 2014. Participants responded to an interviewer-administered survey designed to
collect information regarding demographic, family, and household characteristics as well as
feeding style. Additional surveys for dietary data and other measures are described below.

Child dietary data were collected from mothers by bilingual staff members using three 24-
hour recalls during a seven day period, including one weekend day and two weekdays. The
Nutrition Data System for Research (NDSR) software was used.2? This approach utilizes
“multiple passes.” The first recall was conducted face-to-face, and subsequent interviews
were conducted by telephone or, when possible, in person. Participants were given an
incentive of $10 per completed recall. Mothers without telephone access were loaned a cell
phone programmed only for study use. Mothers were given a printed serving size guide, and
the interviewer measured the size or volume of their child’s usual bowl, plate, and cup to
help facilitate calculation of serving sizes. For children enrolled in preschools or daycares,
with mothers’ permission, food intake data were collected directly from the caregivers.
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Because some mothers needed to obtain intake data from caregivers, the random day
procedure usually used for repeated recalls was modified. The initial recall was
unannounced, because it was part of the interview. Subsequent interviews were negotiated at
that time to fit the mother’s availability, although the weekday/weekend distribution of days
was maintained.

Child weight was quarterly measured using a Tanita model BSB800 digital scale capable of
determining weight to the nearest 0.1 kilogram. Also quarterly, child height was determined
twice using a portable stadiometer without shoes; measurements were averaged.

Caregiver’s Feeding Style Questionnaire (CFSQ)—Parental feeding style was
measured at baseline, 12 months, and 24 months using the Caregiver’s Feeding Style
Questionnaire (CFSQ).1* The CFSQ was designed specifically for use with low income
African Americans and Hispanics. Development of the CFSQ included literature review,
videotaped observations of feeding interactions, cognitive interviewing, and back
translations.16 Acceptable test-retest reliability (Pearson’s correlation of 0.73-0.79) and
internal consistency (Cronbach’s alpha of 0.71-0.86) have been demonstrated,14-16

Convergent validity has been established via comparison to subscales of related instruments.
14

The CFSQ has been refined since its debut. Initial factor analysis revealed parent-centered
and child-centered feeding strategies, along with a third factor related to second helpings
that was dropped due to small size and low coefficient alpha.1* Subsequently, Hughes et al.
presented an updated version with improved model fit.1® They removed six cross-loading
items and split the parent-centered factor into parent-centered and contingency management
factors, resulting in a total of 13 items distributed along three factors. This iterationl6 of the
CFSQ formed the basis of the present analysis.

Each of the 13 items was rated on a five point Likert scale ranging from one (never) to five
(always). The items measure use of strategies that are either “parent-centered” or “child-
centered” in nature. A parent-centered strategy influences children’s eating externally
through use of demands and rewards (e.g., spoon-feed the child to get him or her to eat
dinner). A child-centered strategy fosters internalization of parental values through
reasoning and discussion (e.g., compliment the child for eating certain food).

All items on the CFSQ are intended to measure the extent to which parents try to get their
children to eat. Therefore, the mean score of all items constitutes the level of
demandingness. Responsiveness is determined by dividing the mean of the child-centered
items by the mean score of the entire instrument (in other words, dividing the mean of child-
centered items by the level of demandingness). Researchers have suggested that
demandingness scores > 2.8 and responsiveness scores > 1.16 be considered high.3° By
rating participants as either or high or low in these regards, one can determine adherence to a
particular feeding style (e.g., authoritarian — high demandingness, low responsiveness). In
various studies that have used the CFSQ, mean demandingness score has been found to vary
between 2.6 and 2.8, while mean responsiveness score has varied between 1.14 and 1.16.1°
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Revised Children’s Diet Quality Index (RC-DQI)—A Revised Children’s Diet Quality
Index (RC-DQI), specifically developed for use among preschoolers, was used to evaluate
adequacy of children’s dietary intake at baseline, 12 months, and 24 months.3! This index
uses 13 dietary components, such as added sugar and fat intake, to determine diet quality.
The range of possible scores extends from 0 to 90, with higher values indicating higher
quality. Points are deducted for each component according to the degree of deviation from
the ideal. These ideal targets were determined using recommendations from several expert
sources, such as the National Academy of Sciences, United States Department of
Agriculture, and the American Academy of Pediatrics.31 Although the RC-DQI contains 13
components and these have been included in prior analyses with this sample,® only selected
components (sugar, fat, whole grains, fruit, vegetables, and dairy) and a composite RC-DQI
score were used in the present analysis for the sake of brevity.

Other measures—Energy intake was calculated as the mean of total kilocalories per day
from the three 24-hour dietary recalls collected at each time point.

Mothers reported their own age and the child’s age and sex. Family migrant status was based
on maternal characterizations of herself and another household member’s involvement in
farm work at baseline: if she classified either person as a “migrant worker who moves from
place to place to do farm work,” the family was classified as migrant. Farmworkers who
stayed in one place to work were considered seasonal. Each mother reported whether she or
her spouse/partner had documents allowing legal residence in the United States; if either did,
the family was classified as “documented.” Education was measured in terms of years of
school completed.

BMiI-for-age percentile was derived for analysis. To allow for separating the possible
confounding effect of heterogeneity in adiposity rebound at this age range of the children,
weight-for-age percentile was also derived. Adiposity rebound refers to the age at which
BMI reaches its nadir and increases thereafter, typically between the ages of 3-7.32

Statistical Analysis

Statistical analysis comprised several stages. First, exploratory factor analysis was conducted
on baseline data to verify the replicability of the CFSQ factor structure from previous
studies. Given the possibility that the factor structure of the CFSQ for this special population
was different from those of populations assessed in previous studies, the factor analysis
identified a set of relevant items for measuring feeding style useful for comparison.
Recently, Kiang and Ip used a similar approach of using factor analysis to select items from
a previously validated measure and applying the method to a novel cultural setting.33
Maximum likelihood factor analysis was used alongside an oblique/correlated factor
rotation. The threshold to consider an item as belonging to a factor was set at 0.5.

The second stage of the statistical analysis involved the delineation of different styles of
feeding in the Latino farmworker population and the dynamic of change over time. A data-
driven approach to the classification of feeding styles, HMM, was adopted, which made use
of the results of factor analysis from the first stage. While factor analysis is intended to
examine which items group together, the HMM identifies which families are similar in terms
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of feeding behaviors. Selected CFSQ items from the factor analysis formed the profile of
feeding style for HMM.

The HMM categorizes each family into one of the latent (hidden) classes (states) and
estimates a trajectory of the states of the individual families over time. Thus, the HMM can
be considered a longitudinal extension of latent class analysis. Instead of using cut-points for
creating categories, the HMM uses a data-driven approach to delineate distinct states and
avoids some of the problems with the cut-point approach.34 Computationally the HMM is
able to handle a large number of time points as well as extend in different directions
including accommodation of complex relationships between variables.3%:36 Families could
change state over the course of the study period, and the likelihood of transitioning into
other states was captured using a transition probability table estimated from the data.

In the third stage of statistical analysis, multi-variable mixed effects regression models were
used to examine longitudinally whether or not feeding style could predict outcomes such as
selected dietary components, energy intake, and BMI-for-age percentile. The following
covariates were included in the models: sex of the child, migrant status, and age of child at
baseline.

A 2-sided test with a specified significance level of 0.05 was used consistently. Matlab-based
HMM software, which can be downloaded without fee,3” was used for the HMM analysis;
and Proc Mixed and Proc Glimmix from SAS version 9.338 were used for longitudinal
regression analyses.

Sample Characteristics

The majority of the 248 enrolled mothers were between the ages of 26 and 35, and three-
quarters had less than a tenth grade education. Most families participated in seasonal
agricultural work, and nearly 85% lacked documentation permitting legal residence (Table
1). Of the 248 mother—child dyads enrolled in the Nifios Sanos study, eight failed to
complete any 24-hour recall; and three provided incomplete dietary data. Therefore,
subsequent analyses are based on 237 dyads. Retention was high, with only 15 families lost
to follow-up and 12 families withdrawing over the course of the study. On average, 86.3% of
families completed each quarterly assessment.

Construction of CFSQ Factors and HMM

The factor analysis of the 13-item version of the CFSQ resulted in a three-factor solution.
Table 2 illustrates factor loadings identified using Nifios Sanos data and compares these with
previous results reported in the development of the instrument.1® Factors 1 through 3 were
identified to correspond to the parent-centered, contingency management, and child-centered
factors, respectively. To find the maximal set of items that are consistent with the original
factor structure, the largest absolute value of the factor loadings that exceeded 0.5 identified
the items. Three parent-centered items were identified as belonging to factor 1. Two
contingency-management items loaded onto factor 2, and three child-centered items loaded
onto factor 3.
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Eight items were selected to create the profile for feeding style, which formed the basis of
the HMM analysis. Since each type of item (parent-centered, contingency management,
child-centered) should ideally load on its own factor, all three parent-centered items that
loaded on factor 1, the two contingency items that loaded onto factor 2, and the three child-
centered items that loaded onto factor 3 were included. Contingency items and child-
centered items that loaded onto factor 1 were dropped.

HMM indicated that a 5-state model was most appropriate, statistically. However, upon
examination of the individual states, two states were noted to be very similar and one of
these was very small. Therefore, a 4-state model was deemed most appropriate for
subsequent analyses.

State 1 (low parent-centered/moderate child-centered) was characterized by low use of
parent-centered strategies and contingency management, and moderate use of child-centered
techniques (Figure 1). State 2 (high parent-centered/high child-centered without physical
control) featured high use of parent-centered strategies and contingency management and
high use of child-centered strategies. However, the use of physical force to get children to
eat (item 3) was notably absent. In contrast, state 3 (high parent-centered/high child-
centered) was shown to use all forms of parent-centered control, including physical force, as
well as high levels of child-centered feeding. State 4 (moderate parent-centered/moderate
child-centered) included low-to-moderate levels of parent-centered control and moderate
levels of child-centered control, higher than state 1 but lower than states 2 and 3. Therefore,
state 4 was considered “balanced” in approach. At baseline, the prevalences of these 4 states
were, respectively, 28%, 24%, 26%, and 22%.

Feeding states were contrasted with the four-fold demandingness/responsiveness typology.
Figure 2 shows the mean score of demandingness and responsiveness across the 4 feeding
states identified in this study. Using suggested cutoff scores, the high PC/CC without
physical control and high PC/CC states demonstrated high levels of demandingness (>2.8);
and the low PC/moderate CC, high PC/CC without physical control, and moderate PC/CC
states were high in terms of responsiveness (>1.16). The cutoff scores were rescaled CFSQ
summary scores. While not a perfect one-to-one correspondence, the low PC/moderate CC
state would be considered indulgent, the high PC/CC without physical control state
authoritative, the high PC/CC state authoritarian, and the moderate PC/CC state indulgent as
well, although less so than the low PC/moderate CC state.

Change in state prevalence over the course of the study is shown in Figure 3. The low PC/
moderate CC state increased in prevalence, while the other three states gradually decreased.
The HMM provides insight into state dynamics, as reflected by the probability of moving
from one state into another. The low PC/moderate CC state was stable in the sense that
mothers who belonged to that state at baseline or year 1 were unlikely to transition into a
different state. In fact, 80% of mothers in this state remained so between any two
consecutive time points. Members of the high PC/CC state had approximately equal
likelihood of moving into any of the other states versus remaining in the same state.
Additionally, at any given time point, approximately 1/3 of high PC/CC without physical
control mothers stayed in the same state, with about half moving to either the low PC/
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moderate CC or moderate PC/CC states and 12% moving to high PC/CC. Members of the
moderate PC/CC state were most likely to transition to the low PC/moderate CC state (62%
chance) with a smaller number (24%) not changing.

Results for Outcome Analysis

At baseline, 59% of children received all meals at home. Mean RC-DQI score for each state
and individual dietary component scores at baseline are shown in Table 3. Higher scores
indicate higher quality. The high PC/CC state had a significantly higher RC-DQI composite
score compared to the low PC/moderate CC state (p < .05). The high PC/CC state also had
higher component scores for added sugar, whole grains, and vegetable consumption relative
to low PC/moderate CC (p < .01). This trend was reversed for fat intake (p < .001). The high
PC/CC without physical control and moderate PC/CC states showed scores for added sugar,
whole grains, and vegetables that were between the values of the low PC/moderate CC and
high PC/CC states, and most differences were not statistically significant. No significant
differences were found for fruit and dairy intake (p values range 0.1-0.8).

The mean BMI percentile of the total sample at baseline was 72.8 (95% C1=(70.0, 75.6)).
However, the mean BMI percentile of the high PC/CC state was significantly lower
compared to the low PC/moderate CC state (66.7 percentile versus 76.2 percentile, p <
0.001). Although the difference did not reach statistical significance, 50.2% of children in
the low PC/moderate CC state were overweight or obese compared to 34.4% in high PC/CC
without physical control, 41.8% in high PC/CC, and 41.2% in the moderate PC/CC state.
States did not differ significantly in terms of energy intake.

Discussion

Dietary Guidelines for Americans two years and older recommend consumption of fruits,
vegetables, whole grains, low-fat dairy, and lean meats without excessive calories from
saturated fat or sugar.3? A significant percentage of children in the United States do not meet
recommendations, and this is particularly true for Latinos.649-42 Recent data indicate low
intake of fruit and vegetables.>#2:43 Consumption of sugar-sweetened beverages and fast
food has also been reported to be significantly higher among young Latino children relative
to white children.4

To study the dynamic between feeding style and dietary outcomes as well as obesity, the
HMM was applied to the data and four distinct states — low PC/moderate CC, high PC/CC
without physical control, high PC/CC, and moderate PC/CC — were delineated. The HMM
approach revealed qualitatively different states of feeding style and possible transitions. This
type of information is not available when the scaled score is used to order the families on a
continuum. Based on the degree of responsiveness and demandingness, the low PC/moderate
CC state was deemed indulgent in nature. The low PC/moderate CC style was most
prevalent and increased in size over the course of the study. It was associated with several
poor dietary outcomes, including high intake of added sugar and low consumption of whole
grains and vegetables, although fat intake showed the opposite relationship. This group also
had the highest BMI-percentile and weight-percentile.
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In the first study to use the CFSQ, 231 children (130 Hispanic, 101 African American)
enrolled in Head Start were surveyed.1# In this sample, most Hispanic parents were
considered to use either authoritarian (n=49) or indulgent (n=50) feeding styles. They
observed that children fed in an indulgent manner had higher BMI z scores relative to
children whose parents practiced an authoritarian feeding style. Although there were
differences in terms of the proportion of families that could be considered indulgent versus
authoritarian, an association with increased BMI and indulgent feeding style was also found
among the children enrolled in the Nifios Sanos study.

In the years since Hughes et al. initially developed the CFSQ, multiple studies have observed
that an indulgent feeding style is associated with overweight and obesity,17:2745 and with
unfavorable intake of specific types of food. At least one study has indicated children of
indulgent parents consume fewer fruits, vegetables, and dairy products compared to children
of authoritarian parents.20 In a study of United States immigrants, children of low
demanding/high responsive mothers consumed less whole grains than children whose
mothers were high demanding/high responsive, but only if mothers had been in the country
for less than 5 years.46 A permissive feeding style has also been linked to higher intake of
low-nutrient-dense foods.4” The results here generally support these findings and add to the
cohesiveness of research on feeding style.17.27:45

The fact that fat intake was more favorable for low PC/moderate CC families was surprising.
Fat intake showed the opposite trend of other dietary outcomes and may have been modified
by age. Older children were both significantly more likely to have more favorable fat intake
and to belong to the low PC/moderate CC state (p < .05) (data not shown). Why older
children had better fat intake is not yet clear, but may reflect their enrollment in preschools
and schools that regulate fat content of meals.

The finding that the relatively authoritarian high PC/CC feeding style was not associated
with less favorable intake of vegetables and whole grains, and higher BMI, compared to the
relatively authoritative high PC/CC without physical control feeding style was surprising,
although high PC/CC without physical control did have the lowest percentage of overweight
and obese children. An authoritative parenting style has consistently been associated with
best outcomes for children in a variety of outcomes ranging from school achievement to
drug use to weight status.#3-50 An authoritative parenting style sets firm limits on children’s
behavior, but also uses reasoning and negotiation with the child.51:52 This leads to
internalization of parental values and beliefs and guides the child even when parents are
absent. In contrast, the authoritarian parenting style uses demands, threats, rewards and
punishments to ensure child compliance. This may lead to externalization of parental values
— the child does as the parent wants to avoid punishment but may act differently when
parents are absent. Evidence suggests that authoritarian feeding practices (e.g., restriction,
pressure to eat) may lead to poor outcomes regarding children’s diet; for example, a child
may not learn to respond to her internal sense of hunger and satiety, leading to overeating®3,
or, a child may actually learn to prefer “forbidden foods” and select these foods when

parents are absent.>* Studies have linked authoritarian practices to poor dietary outcomes.
50,55
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Given the similarity in responsiveness and demandingness scores, the most notable
difference between the two high PC/CC states was the use of physical struggling to get
children to eat. This approach may ensure short-term compliance in young children, but it
may lead to long-term negative consequences for the child.>® It is unlikely sustainable, given
the findings here on state dynamics and trajectories (as the child develops physically,
struggling is less viable). It is also possible that parents who practice an authoritarian
feeding style are not authoritarian in other parenting contexts. Evidence suggests certain
parental feeding practices are predictive of general parenting style®’, but in one study,
parenting style and feeding style only matched in one third of families.1® An authoritarian
feeding style may not share the negative connotations of an authoritarian parenting style.
Alternatively, the authoritarian feeding style may be beneficial primarily for young children
and lose effectiveness as children age. The different outcomes between the high PC/CC
states in this study must be interpreted cautiously, and further research is needed to better
understand the implications of these feeding styles in different populations, such as older
children.

Another notable finding was the change in state prevalence over time. Several studies have
noted that indulgent and authoritarian feeding styles are most common; however, at the end
of the study it was noted that very few parents belonged to the relatively authoritarian State
3. Children entered the study between the ages of 2.5 and 3.5 and completed the study
between the ages of 4.5 and 5.5. Undoubtedly, many significant developmental milestones
occur during these years, and the declining authoritarian state may reflect the development
process — as children grow more autonomous and make more decisions independently,
parental control wanes. However, some studies using the CFSQ measured children over the
age of 6 and still identified the authoritarian style as relatively common.1518 For example in
the Live Well study,® 15% mothers were found to be authoritative and 32% authoritarian.
The discrepant findings may be due to methodological differences in the classification of
feeding style or differences in the population studied. Previous studies tended to use median
splits to classify parents as high or low in terms of demandingness and responsiveness, while
cutoff scores were used in the present study. Median splits may force parents into high and
low categories such that some parents who are actually fairly low in terms of demandingness
are classified as high demanding, because the sample as a whole is low in demandingness
and they are only relatively higher in this regard.

It is worth pointing out that the HMM-based method, unlike earlier methods, does not
require pre-specified criteria such as median split for categorizing feeding styles. As a data
driven method, the HMM delineates heterogeneity in feeding style using longitudinal data.
While the method can bring new insight into feeding style typology, findings from HMM
may not be directly comparable to other studies. Although there are similarities (e.g., high
PC/CC without physical control is authoritative in nature), no state was identified as
“uninvolved” using cutoff scores. All four states used at least moderate levels of child-
centered strategies, limiting insight into the effects of low versus high levels of child-
centered feeding.

Other limitations of this study should be noted. First, the study was limited to the use of a
questionnaire in its ability to capture the dynamics of the caregiver’s interaction with the
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child. Second, measuring children’s dietary intake is known to be challenging.?8:5 Recall
bias and social desirability bias may have affected mothers’ reporting. In some instances,
mothers relied upon children’s other caregivers to report diet. Direct observation, use of food
diaries, or other methods might be more valid, but also create opportunities for parental
distortion of diet from usual intake, and were not suitable to the study. Third, only mothers’
and not the other parents’ feeding styles were measured. Fourth, the use of multiple
strategies for study recruitment could have resulted in a sample not representative of the
farmworker population.

Although findings may not generalize to different populations, a strength of the study is the
inclusion of a large sample of North Carolina Latino farmworker families, an underserved
and understudied population. Another strength of the study is the application of novel
methodology (HMM) to an extensive longitudinal dataset, illuminating change in feeding
style over time. Given that few studies have examined feeding style longitudinally, future
studies should explore this topic in other populations. Future research should also seek to
elucidate parental characteristics that predict feeding style, such as level of education.89

Conclusions

Consistent with a growing body of evidence, Latino farmworker children whose parents
exhibited little parent-centered feeding and were relatively indulgent in nature had lower diet
quality and higher mean BMI percentiles relative to children whose parents fed them in a
high parent/high child-centered fashion. Encouraging indulgent parents to incorporate more
high parent/high child-centered feeding strategies could potentially improve children’s diet
quality and lower their risk of obesity. Future research should determine the degree to which
feeding style is mutable, and whether encouraging high parent/high child-centered strategies
benefits children’s weight and dietary outcomes. Such research should account for the
unique circumstances of Latino farmworker families, many of which contend with poverty,
lack of education, discrimination, limited accessed to nutrition food, deficiency of safe play
spaces, frequent relocation, and acculturative stress.
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5 ] 8 11 13
CF5Q item Number

State Characteristics by Caregiver’s Feeding Style Questionnaire (CFSQ) Item in the Nifios

Sanos Study, North Carolina, 2011-2014-(n=237) Note. Scores by CFSQ item are shown for
the four states — State 1 = low levels of parent-centered feeding and moderate levels of child-
centered feeding, State 2 = high levels of parent and child-centered feeding, with the absence

of physically struggling to get the

child to eat, State 3 = high levels of both parent and child-

centered feeding, and State 4 = moderate usage of both parent and child-centered feeding
strategies; the CFSQ contains items that measure use of parent-centered, parent-centered/
contingency management, and child-centered feeding strategies. The numbers on the x-axis
refer to these items as listed in Table 2.
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Figure 2.
Demandingness and Responsiveness Scores by State at Baseline in the Nifios Sanos Study,

North Carolina, 2011-2014 - (n=237). Note. Each state can be characterized in terms of
demandingness and responsiveness. Demandingness scores > 2.80 (dotted line) can be
considered “high,” and responsiveness scores > 1.16 (dashed line) can also be considered
“high.” For example, a state that features a high level of demandingness and low level of
responsiveness, such as state 3, is considered to be authoritarian in nature. State 1 = low
levels of parent-centered feeding and moderate levels of child-centered feeding, State 2 =
high levels of parent and child-centered feeding, with the absence of physically struggling to
get the child to eat, State 3 = high levels of both parent and child-centered feeding, and State
4 = moderate usage of both parent and child-centered feeding strategies.
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Figure 3.
Distribution of State Membership over Time in Percentage in the Nifios Sanos Study, North

Carolina, 2011-2014 - (n=237). Note. State 1 = low levels of parent-centered feeding and
moderate levels of child-centered feeding, State 2 = high levels of parent and child-centered
feeding, with the absence of physically struggling to get the child to eat, State 3 = high

levels of both parent and child-centered feeding, and State 4 = moderate usage of both parent
and child-centered feeding strategies
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Table 1

Baseline sociodemographic characteristics of Latino mothers and their children (all participants) in the Nifios
Sanos study, North Carolina, 2011-2014

Personal Characteristics Total Sample (N=248)

N %
Mother’s Age

18 to 25 years 72 29.0

26 to 35 years 138 55.7

36 to 45 years 38 15.3
Educational Attainment

0 to 6 years 108 43.6

7 to 9 years 76 30.7

10+ years 64 25.8

Farmworker Status?

Migrant 68 27.4

Seasonal 180 72.6
Household Immigration Status?

Any adult documented 38 15.4

No adult documented 209 84.6
Child’s Age at Baseline

2.5 10 <3.0 years old 131 52.8

3.0to 3.5 years old 117 47.2
Child’s sex

Male 119 48.0

Female 129 52.0

a e . .

If a mother classified herself or another household member as a “migrant worker who moves from place to place to do farmwork,” the family was
classified as migrant. Otherwise, if the mother classified both herself (if relevant) and other household members as “a seasonal farmworker,
someone who lives here all the time,” the family was classified as being seasonal.

bData is missing for one individual

1duosnuey Joyiny

1duosnuen Joyiny

J Acad Nutr Diet. Author manuscript; available in PMC 2019 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ip etal.

Table 2

Page 21

Exploratory factor analysis (rotated factor pattern, standardized regression coefficients) for the Caregiver’s

Feeding Style Questionnaire (CFSQ)28 in the Nifios Sanos study, North Carolina, 2011-20142

Item Mb Factor 2 Factor 3
Parent-Centered®
1 Beg your child to eat dinnerd 0.681 0.092 0.048
2 Spoon-feed the child to get him or her to eat dinnerd 0.788 -0.073 -0.030
3 Physically struggle with the child to get him or her to eatd 0.535 0.014 -0.073
Parent-Centered/Contingency Management®
4 Warn the child that you will take away something other than food if he or she doesn’t eat 0.587 0.214 0.018
5 Promise the child something other than food if he or she eats? -0.018 0.722 0.129
6 Encourage the child to eat something by using food as a reward? 0.057 0.783 -0.050
7 Warn the child that you will take a food away if the child doesn’t eat 0.375 0.139 0.071
Child-Centered®
8 Say something positive about the food the child is eating during dinnerd 0.067 0.064 0.505
9 Reason with the child to get him or her to eat 0.757 0.095 -0.033
10 Help the child to eat dinner 0.806 -0.133 0.031
11 compliment the child for eating food? -0.015 0.062 0.608
12 Encourage the child to eat by arranging the food to make it more interesting 0.513 0.011 0.186
13 Ask the child questions about the food during dinner? -0.010 -0.085 0.855
%h=237

Bolded values indicate the highest loading with factor analysis; threshold 0.5 used to determine the factor to which an item belongs

cFactors identified in previous work16

dltems selected for subsequent hidden Markov analysis
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