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In the U.S., as of 2012, more than one in three youth were overweight or obese [1]. This is a
critical health issue, as being overweight or obese (OW/OB) during adolescence increases
the risk of adulthood diseases, including but not limited to cardiovascular and heart disease,
diabetes, stroke, cancer, and osteoarthritis [2]. Understanding the pathways to obesity is
critical for implementation of successful prevention and intervention programs. One of the
pathways leading to OW/OB is through social and economic experiences within the family.

One critical factor associated with the family may be the parenting behaviors adolescents’
experience. Specifically, research [3, 4, 5, 6] has found that authoritarian or harsh parenting
styles (e.g., strict, physical, and/or controlling) increased the propensity toward obesity
during childhood. Moreover, some studies show that the prevalence of harsh parenting may
be stronger for girls [7, 8], while others show that it is similar for families of boys and girls
[9]. However, literature to date has yet to explore whether parenting experienced during
adolescence leads to OW/OB into adulthood, prospectively by gender. Indeed, experiencing
harsh parenting (HP) may set off a stress response in youth predisposing them to OW/OB.
Experiencing stress may also contribute to negative behavioral responses, such as poor
eating habits [10] and reduced physical activity [11], which may then contribute to OW/OB
[12, 13].

In addition to HP, familial economic experiences have also been shown to predict childhood
OW/OB. Specifically, food insecurity (FI, e.g., not having the financial means to access
enough food to sustain healthy, active living for all members of the household; [14]) is a
serious issue for 8.3 million children in the U.S. Some studies have found a positive
relationship between FI and OW/OB [15, 16]. For example, Mohammadi et al. [15] and Pan
et al. [16] found that FI was associated with adult obesity. Interestingly, others have shown
food insecure women had a higher BMI than food secure women, but this relationship was
not present in men [17, 18]. In a recent meta-analysis, results show that FI and obesity were
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strongly and positively associated [19]. However, others have found an inverse relationship
[20] or no relationship [21, 22]. Moreover, similar to the long-term influences of parenting,
studies have yet to explore if FI experienced during adolescence leads to OW/OB into
adulthood.

Finally, studies have explored how FI may moderate the association between stressful
experiences, such as exposure to HP, and obesity [23]. Thus, the purpose of this study was to
examine the relation and interaction between HP and FI in adolescence (age 13 years) on the
development of OW/OB in emerging adulthood, age 23 years. We also examined differences
in these associations by gender, as few have done so [24, 25]. We hypothesized experiencing
HP in adolescence, in conjunction with FI, will increase the odds of developing OW/OB for
females [26] in emerging adulthood.

This study is innovative in many ways. First, it uses prospective longitudinal data [26].
Second, this study used measures of observed HP from both mothers and fathers of the
adolescent, as opposed to self-reported parenting behaviors of one parent, typically the
mother. Third, previous work has only considered FI at one time point; this study considers
F1 across four years during adolescence. Finally, this is the first study to examine if exposure
to FI and HP during adolescence has long-term effects into emerging adulthood.

METHODS

Sample

Procedure

Measures

Data came from the lowa Youth and Families Project (I'YFP), a longitudinal study of 451
adolescent youth and their family members beginning in 1989 in the rural Midwest. In the
first wave, adolescents were 13 years old, father’s average age was 40 and mother’s average
age was 38. The sample is predominantly White (99%). This study examined youth who
participated from adolescence into adulthood 1989 to 1999 (/7=362). This project has been
approved by the Institutional Review Board at lowa State University.

Families were visited in their homes by trained interviewers, wherein each family member
completed questionnaires. In addition, the families participated in videotaped interaction
tasks where they discussed topics such as family rules, events, and problems, for 30 minutes.
These behaviors were coded by trained observers using the lowa Family Interaction Rating
Scales [27, 28].

Emerging Adult Overweight/Obesity—Being OW/OB was assessed through self-
report height and weight in 1999 at age 23 years. Body mass index (BMI) and CDC weight
classifications were calculated based on the Centers for Disease Control formulas [29].
Those with a BMI of 25 or above were coded as (1) OW/OB; those with a BMI of 24 or
below were coded as (0) healthy. Underweight participants were excluded from the analyses
so we could compare OW/OB individuals to healthy individuals [22].
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Harsh Parenting—Observer ratings were used to assess mother and father HP toward the
13-year old adolescent in 1989 [27, 28]. HP consisted of three behaviors: (1) physical attack
(hostile or aversive physical contact,); (2) harsh discipline (punishment in response to
misbehavior); and (3) hostility (angry, critical, or disapproving behavior). Each behavior was
coded from (1) not at all characteristic to (5) highly characteristic. The mother and father
behavioral measures were averaged. (a = .59).

Food Insecurity—FI was assessed through mother and father report when the adolescent
was 13 to 16 years old. This construct consisted of two items [30] which align with the 18-
item Core Food Security Module (CFSM) used by the USDA in the calculation of official FI
rates in the United States [31]. These items have similar response patterns in multiple data
sets including the 2004 Current Population Survey [32]. The first question asked if each
parent had enough money to afford the food he/she should have (1=strongly agree to
5=strongly disagree). This item was recoded to (1) yes, more food insecure and (0) no, less
food insecure. The second item asked if the parent had changed food shopping or eating
habits to save money; (1) yes or (0) no. Both mother and father reports from all four waves
(1989-1992) were averaged to create one FI variable which ranged from (0) no Fl to (2) FI
(o =.83).

Gender—Adolescent gender was coded as (0) female and (1) male.

Respondent Education Level—Since education has been related with adult weight
status [33], we controlled for the adolescent’s highest level of education completed at age 23
which ranged from 9t grade to a master’s degree/additional schooling.

Family of Origin per Capita Income—Total annual household income in the past 12
months (1988 dollars) was divided by the number of people in the household in 1989,
representing the amount of financial resources available for each member of the family.

Parent Education Level—Both mother and father reported their highest level of
education completed in 1989, which ranged from 9t grade to a master’s degree/additional
schooling. Both mother and father variables were combined and averaged to create one
manifest variable.

Adolescent & Parent BMI—Adolescent BMI was as assessed through self-reported
height and weight in 1989 at age 13 years old, while parent BMI was assessed through

mother and father self-report in 1992 when the adolescent was 16 years old. Body mass
index (BMI) was calculated using the standard CDC formula [29].

RESULTS

A series of logistic regressions were used to predict OW/OB in emerging adulthood (see
Table 2). Model 1, which examined direct effects of the independent variables and
covariates, revealed a higher level of HP in adolescence predicted greater odds of OW/OB in
adulthood. In other words, for each increase in level of harsh parenting the adolescent
experienced, the adolescent was 31% more likely to be OW/OB in emerging adulthood.
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Males were 70% more likely to be OW/OB than females. A higher level of parental
education in adolescence lowered the odds of OW/OB during emerging adulthood by 35%.
The adolescent’s BMI at age 13 and father’s BMI positively predicted OW/OB at 23 years.
In other words, those adolescents who had a higher BMI at age 13 as well as those
adolescents whose fathers had a higher BMI were more likely to be OW/OB at 23 years.

For parsimony, the final model testing a three-way interaction is shown in Table 2. A
statistically significant three-way interaction was found between FI, HP, and gender. As
shown in Figure 1, this association was statistically significant for females but not males.
Specifically, for females who experience high levels of FI in adolescence, the odds of
OW/OB are low when levels of HP are low; in contrast, a combination of high levels of HP
and high levels of FI dramatically increased the odds of OW/OB in emerging adulthood. In
other words, those females who experienced only food insecurity but not harsh parenting in
adolescence were not at risk of OW/OB in emerging adulthood. But, those who experienced
both food insecurity and harsh parenting were at a significantly high risk of developing
OW/OB.

Additional analyses were conducted in order to solidify the associations revealed above. To
test if our results were driven by concurrent or longitudinal associations between food
insecurity and OW/OB, we analyzed a model that also included concurrent food insecurity
during emerging adulthood or at the same assessment time period of the outcome variable.
The inclusion of concurrent food insecurity during emerging adulthood was not significantly
associated with OW/OB in adulthood, nor did it negate the statistically significant influence
of food insecurity during adolescence on OW/OB in emerging adulthood. To further test the
endogeniety of these relationships, we stratified our analyses by the adolescent’s weight
category, to ensure that it was not just those who were already OW/OB in adolescence that
were driving the significant results in emerging adulthood. Results showed that the
significant association between food insecurity in adolescence and emerging adult OW/OB
was found for both groups — adolescents who were healthy weight and those who were
already OW/OB in adolescence. The same holds true for the interaction results tested in
Model 2. Finally, attrition analyses were conducted to see if adolescents assessed in the
present analysis varied on key behaviors and family characteristics compared to those
respondents who were not retained in the longitudinal survey. Overall, the adolescents did
not vary on key socioeconomic profiles, showing that the sample utilized in the present
sample is representative of the overall project.

DISCUSSION

The Effect of Harsh Parenting, Food Insecurity, and Gender on OW/OB in Emerging

Adulthood

The results show that HP experienced during adolescence increased the odds of OW/OB in
adulthood, but, consistent with previous research [i.e. 32], Fl by itself did not. However,
when these constructs were examined in combination, our hypothesis was supported. For
females, experiencing FI amplified the influence of HP on the development of OW/OB in
emerging adulthood, but not for males. Since those who experience FI but not HP have a
lower risk of developing OW/OB, this may suggest positive parenting behaviors act as a
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buffer against the development of OW/OB in food-insecure households. Notably, our
hypothesis was supported even after controlling for mother and father BMI. Indeed, the risk
and development of OW/OB is highly heritable — as much as 70% [34]. Overall, the results
provide support for the idea that social and economic experiences in the family impact the
development of OW/OB differently for males and females, above and beyond any potential
inherited predispositions toward OW/OB.

Gender Differences

Limitations

It is important to note why FI, in the presence of HP, might influence obesity in females but
not in males. Some have suggested this may be the result of differential perceptions and
behaviors surrounding FI. Specifically, women may be more likely to report FI than men, or
they are more likely to forego their own allocation of food in order to give it to their child
[35]. It may also be that women are more likely to be heads of households with children and
as a result would have to share their food resources with more people, compared to males
[35]. However, in this study, FI was measured from both mother’s and father’s report; in
addition, it represented FI across four waves, at four different time points. This represents a
more accurate picture of long-term Fl, compared to measuring FI at one point in time. Thus,
differential perceptions and behaviors surrounding FI may not fully explain the gender
difference we found. It may also be due to basic biological differences between the sexes.
For example, Power and Schulkin [36] suggest men and women have different pathways to
obesity, likely due to different metabolic functioning [37]. Female brains are more sensitive
to levels of leptin, while male brains are more sensitive to levels of insulin [38]. In addition,
men and women deposit, carry, and utilize fat differently [36]. The differential patterns of
adiposity and metabolic functioning may have evolved in humans because of asymmetrical
reproductive demands of males and females [36].

There are limitations to this study that should be addressed. First, BMI was calculated from
self-reported height and weight of the adolescent, mother, and father. This should not
significantly hinder the results, as individuals who are obese tend to underestimate their
height and weight [39]. Second, the earliest age at which parents reported their height and
weight was when the adolescent was 16 years old; thus, this was the time point at which we
could control for mother and father BMI, not at 13 years. This is still beneficial, as adult
BMI tends to be consistent over a 7-year period [40] and those who are obese earlier in life
tend to also be obese later in life [41,42]. Third, research in this area could benefit from
mixed-methods approaches that include qualitative investigations to explore the directions of
these relationships. Finally, the sample was limited in terms of ethnic and racial diversity, as
well as geographic location. Future research using more diverse samples is needed.
However, models of stress and parenting with this sample have been extended to other
studies using diverse ethnic samples [43].

CONCLUSION

This study contributes to an understanding of the interplay between social and economic
circumstances in the family, and the differential development of OW/OB in males and
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females in emerging adulthood. More broadly, this study contributes to an understanding of
the probable stress response activated as a result of HP, and provides a nuanced
understanding of how this stress response behaves in the presence of cumulative FI for males
and females. This research is especially advantageous in understanding the differential
pathways to OW/OB from adolescence to adulthood. Finally, the results argue for preventive
measures such as increasing women’s access to food during children’s key developmental
periods such as early adolescence, not just the early years. And, secondly, educating parents
about the long-term harmful influence of harsh parenting on kid’s physical health.
Addressing both of these family factors could help reduce the long-term implications for
emerging adults’ health, particularly BMI in girls.
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IMPLICATIONS AND CONTRIBUTION

Assessing antecedents to overweight/obesity via parental and economic pathways
provides policy makers and practitioners with a more holistic view of the ways in which
adolescents turn into overweight/obese adults. Such information can be useful for
reducing obesity rates in adolescence and emerging adulthood
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Probability of OW/OB at 23 years

L Hi FI. Female
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Figure 1.

High Harsh Parenting

Interaction between harsh parenting, food insecurity, and gender predicting Overweight/

Obesity during Emerging Adulthood
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Table 1
Descriptive statistics (/7=362)
Mean  SD Range
Outcome, Age 23 years
Overweight/Obesity in Emerging  0.54  0.50 0-1
Adulthood
Early Adolescent Predictors
Harsh Parenting 171 045 1-3.17
Food Insecurity 038 037 0-1.88
Covariates
Gender, Male =1 0.46 0.50 0-1
Adolescent BMI 20.19 3.39 10.09 - 34.43
Respondent Education Level 1472 1.67 9-19
Per Capita Income (in dollars) 7933 5003 -10245 - 28750
Parent Education Level 1342 161 9-19
Mother BMI 26.66 5.73 18.50-0.00
Father BMI 2790 4.12 18.50 - 43.00

Note: All control variables were assessed when the adolescent was age 13, except for education level of the respondent and parent BMI which were

assessed when the adolescent was age 23 years in emerging adulthood.
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Table 2

Logistic Regression: Predicting Overweight/Obesity in Emerging Adulthood

Model 1 Cl at 95% Model 2 Cl at 95%
Harsh Parenting 1.31 *(014) 1.00-2.20 1.47 *(015) 1.10-1.97
Food Insecurity 0.79 (0.15) 0.59 - 1.05 0.82 (0.16) 0.61-1.12
Gender, Male =1 1.70 ***(0_13) 1.30-2.02 1.80 ***(0_14) 1.34-2.36
Covariates?
Adolescent BMI 408"**(0.20) 277-600 437** (o0 289-644
Education Level in Emerging Adulthood 1.13 (0.14) 0.86-1.49 1.14 (0.14) 0.86 -1.52
Parent Per Capita Income 0.91 (0.15) 0.68-1.21 0.92 (0.15) 0.69-1.24
Parent Education Level 0.65 **(0.16) 0.48 -0.88 0.64 **(0.16) 0.46 - 0.87
Mother BMI 1.25(0.15) 0.92-1.68  1.21(0.15) 0.89-1.64
Father BMI 1.45 *(0]15) 1.08-1.94 1.56 **(0.16) 1.15-211
Interactions
Gender x Harsh Parenting 0.83 (0.15) 0.62-1.10
Gender x Food Insecurity 0.98 (0.15) 0.74-1.31
Harsh Parenting x Food Insecurity 1.20 (0.15) 0.89-1.63
Gender x Harsh Parenting x Food Insecurity 0.64°(0.15) 047-085

Notes: (1)
Ak
p<.001;
*Kk
p<.01;
*
p<.05;

(2) Odds ratios are reported with standard errors in parentheses.
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All covariates are measured when the adolescent was 13 years, except for emerging adulthood education which was measured concurrently with

the dependent variable at age 23 years and parental BMI which was measured when the adolescent was 16 years old.
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