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Abstract
Background—Research is limited on how the social environment of the home is related to
childhood obesity.

Purpose—The purpose of this research was to examine the relationships between positive family
meal practices, family stressors, and the weight of youth and to examine parental weight status as
a moderator of these relationships.

Methods—The study enrolled 368 parent/child dyads from a Minnesota sample. We used
mediation analysis to examine the associations

Results—Families represented by an overweight parent reported fewer positive family meal
practices (p<0.001), higher levels of depression (p=0.01), and fewer family rules (p=0.02) as
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compared to families represented by a healthy weight parent. For overweight parents, positive
family meal practices mediated the relationship between some family stressors and child weight.

Conclusions—This research suggests that the home environment may affect the weight of
children in the family, and the effect is more pronounced in families with at least one overweight
parent.
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Introduction
A potential contributor to the epidemic of childhood obesity is the changing face of families.
In the past 30 years, the proportion of dual-income households has increased from 17% to
39% as parents strive to provide for their families and as women’s role in the workplace has
evolved [1]. This societal shift has meant that aspects of the home environment that may
affect eating behaviors and weight outcomes of family members have changed including the
frequency and quality of family meal time, foods made available at meals, the frequency of
eating out, role modeling behaviors of parents and amounts of family stressors to which
families are exposed. The role of the home social environment is an area of research that is
understudied.

Much has been written about the relationship between family meal practices and the eating
behaviors of youth in the family. In general, eating meals together as a family, having
parents role model healthy eating habits and having healthful foods available in the home
have been shown to be positively related to the eating habits and health outcomes of youth
[2–7]. In addition, parents who have an involved and caring parenting style rather than a
controlling style have children who eat healthier diets [8–10]. Several studies have examined
the association of family meal frequency and obesity; findings have been inconsistent.
Modest inverse associations have been found between family dinner frequency and
children’s body mass index (BMI) and overweight [11–13], with fewer significant
associations among adolescents [13, 14], particularly in longitudinal analyses.

Beyond family meal practices, parental role modeling and parenting style, it is reasonable to
expect that other elements of home life may affect family health behaviors and outcomes.
The socioeconomic status of the family has a profound impact on all health related issues
including foods that are consumed and the weights of family members [15]. In addition,
family level stress, strain and lack of resiliency has been examined with regard to impact on
the mental and social health of families [16–18]. Family stress may stem from general
causes of stress such as economic pressures in the family, strain from juggling work and
family responsibilities, time demands and pressures, or the mental health status of the adults
in the house including levels of depression. Stress may also be specific to health and eating
activities with parents feeling stressed about having time to prepare and provide healthy
foods, family satisfaction with meals, or making and enforcing family rules about meal time
[14, 19].

One family stressor that has been inadequately studied is perceived and real time demands.
Balancing the responsibilities of work, school and adult and youth activities is a significant
challenge for most families. These time demands may reduce a parent’s real or imagined
ability to support their child in practicing healthy eating and activity behaviors and their
ability to engage in those behaviors themselves as good role models. Time demands may
cause a parent to believe that they disappoint their child as they need to miss school or other
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family social events. Feeling out of balance may be a stressor for adults in the family that
challenges their ability to be an intentional parent [20].

Another stressor may be parents’ perceptions of their ability to enforce rules with their child.
As parents’ lives become busier fighting the battles with their child about what to eat or time
spent watching television may slip as a priority; family peace and relaxation may be more
important than standing one’s ground with regard to eating and television conflict. It is also
possible that parents that fear they are disappointing their child may be more willing to give
into their requests for treats or more screen time.

Parents may also be stressed by their internal expectation that there should be family rules
about what and when children eat and how much television that they watch; stress comes
from an expectation that, as adults, they should be in control and is heightened when actual
control is elusive [21]. It may well be that stress comes from a disconnect between past
family history (i.e., “When I was a kid…”) and the options that contemporary families have
with regard to family meal practices, time demands, and the ability to have and enforce
rules.

To our knowledge, there is no examination of these potential family stressors and how they
may affect the eating, activity and weight-related outcomes of children in the home. It is
reasonable to expect that higher levels of stressors makes it more difficult to practice healthy
family meal practices and that both are related to weight-related outcomes of family
members.

It is also reasonable to expect that the weight status of an adult in the family may affect
family meal practices and stressors. With over 60% of adults in the United States being
overweight or obese [22], examining the potential impact of adults’ weight status on how
they manage meal times and family stressors is warranted. Adults’ own struggles with food
choices, portion size, and mindless eating are likely to be evident in their own eating
patterns and the food choices available at home. A “do what I say and not what I do”
approach to health behaviors is not likely to be successful. However, very little has been
written about how the weight status of adult family members affects the family meal
environment and what has been examined has had a very narrow focus [23].

The purpose of this research was to examine the relationships between positive family meal
practices, family stressors and the weight of youth and adult family members and to examine
parental weight status as a moderator of these relationships. To that end, this paper (1)
describes a set of newly developed measures to assess family meal practices and stressors
hypothesized to be related to the weight of children in the family, (2) examines the extent to
which variables representing family meal practices and family stressors differ by the weight
status of the participating adult, (3) evaluates whether family meal practices mediate the
relationship between family stressors and child’s BMI, and (4) examines parental weight as
a moderator of the relationships. We hypothesize that positive family meal practices will
mediate the relationship between family stressors and child BMI status and that the
relationships will differ in families where at least one parent is overweight.

Methods
This research is from the Etiology of Childhood Obesity study, a longitudinal cohort study
examining factors at multiple levels of influence that may affect obesity risk in youth. The
conceptual model used in the Etiology Of Childhood Obesity research is described
elsewhere [24]. In brief, the etiologic research from which this study is drawn examines
correlates and predictors of factors believed to be associated with unhealthy weight gain in
youth including individual-level attitudes and behaviors of youth and one adult in their

Lytle et al. Page 3

Ann Behav Med. Author manuscript; available in PMC 2013 April 05.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



family, the home and school environment and the physical environment of neighborhoods
surrounding the child’s school and home using Geographical Information Systems. The
University of Minnesota’s Institutional Review Board approved the study. Data specific to
this research are drawn from the youth and parent data.

Sample and Recruitment
From June 2007 through March 2008, 374 parent/child dyads were recruited from the
membership of Health Partners health plan within the seven-county metropolitan area of
Minneapolis and St. Paul, Minnesota. In order to recruit a sample representing both healthy
and overweight youth and adults, recruitment was targeted to fill a 2×2 table crossing child
weight status (<85th% for sex/age vs. ≥85th% for sex/age) with parent weight status
(BMI<25 vs. BMI≥25). Additional goals were to recruit a sample including at least 20%
racial and ethnicity minorities, and to obtain a sample with a moderate amount of clustering
by school (e.g., multiple students per school).

To be eligible for enrollment, youth were required to be current Health Partners members, in
grades 6 through 11 in the fall of 2007, residing in one of the randomly selected middle or
high-school districts included in the sample, have a parent willing to participate and be
willing to allow their names and contact information to be sent from Health Partners to the
study team at University of Minnesota for further eligibility screening, consent and
measurement. Parent/child dyads were ineligible if they planned to move from the area in
the next 3 years, had a medical condition that affected their growth, were non-English
speaking or otherwise had difficulty comprehending English, or had any other physical or
emotional condition that would affect their diet/activity levels or make it difficult to
complete measurements. Recruitment was initiated at Health Partners through invitation
letters mailed to the participants’ homes. These letters invited parents to contact the study
team at the University of Minnesota if potentially interested for further eligibility screening.

Measures
Child and parent height, weight and body composition were taken at a clinic visit by trained
staff using a Shorr height board and a Tanita bioelectrical impedance device that assesses
body weight and composition. For the youth, BMI z scores were derived from data from the
Centers for Disease Control and Prevention Growth Charts [25]. Underweight students (<5th
percentile for BMI) were dropped from this analysis (n=6). For the parents, healthy weight
was defined as BMI≤25 kg/m2 and overweight/ obese defined as BMI >25 kg/m2.

Parents also completed a self-report survey that included parent sex, age and race and
elicited information on socioeconomic status including parental education level and if the
family qualified for free and reduced meals at the child’s school. Child’s age and sex was
taken from the student survey.

The parent survey also included items to assess (1) positive family meal practices based on
practices identified in the literature as related to eating behaviors or health outcomes
including; family meals eaten together, meals eaten in the car, purchasing foods from fast
food, eating with the television on, phone use during meal time and serving fruits,
vegetables, milk and soft drinks at dinner time; (2) questions written to tap family stressors
that potentially challenge positive family meal practices including: perceived time demands,
the existence of family rules around meal time, and perceived difficulty enforcing rules; (3)
depression [26]; and (4) stress [27]. We combined the positive family meal practices into an
index, giving each family a point for each positive practice. For example, respondents
scored a “1” if they answered that fruit was served at dinner or if they did not allow their
child to watch television during a meal. Throughout the paper, we use the term “family
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stressors” to describe the items tapping stressors specific to meal time as well as the more
general measures of depression and stress. Face validity of the newly created questions was
established through consultation with experts in the field and internal consistency of the
scales was evaluated using Cronbach’s alpha. Table 1 shows the questions representing the
positive family meal practices index and the family stressors. All of the scales show
moderate to good internal consistency including: time demands (α=0.81), family rules
(α=0.62), rule enforcement (α=0.82), the depression scale [26] (α=0.82), and the stress
scales [27] (α=0.78). In addition, construct validity was assessed by examining the bivariate
relationships between the constructs and health-related outcomes, including child and parent
BMI. As expected, the positive family meal practice index was inversely related to child
BMI (r=−0.29; p<0.0001) and parent BMI (r=−0.30; p< 0.0001). Likewise, perception of
more time demands was positively related to child BMI (r=0.15; p=0.003) and adult BMI
(r=0.17; p=0.001).

Analyses
Descriptive characteristics of the total sample and the sample stratified by parent weight
status were calculated and tested for differences by weight status using chi square and t test
statistics. Mediation analyses to assess the positive family meal practice index as a potential
mediator between family stressors and child BMI-z scores were conducted following the
procedures suggested by MacKinnon [28]. Separate models were run for each of the family
stressor variables. Unadjusted and adjusted models were run for each of the following steps:
We first estimated the association for the family stressors and the outcome (BMI z score)
which MacKinnon labels C. Next, we estimated the association between each family stressor
variable and the mediator (positive family meal practices), which MacKinnon labels A. We
estimated the association of the mediator (positive family meal practices) and the outcome
(BMI z score), adjusted for the effects of the family stressor variables, which MacKinnon
labels B. Finally, we assessed the effect of the family stressor on the outcome, adjusted for
the mediator, which MacKinnon labels C′. The mediated effect was calculated using the
product of coefficients method, as A*B [29]. The standard error was calculated using the
Sobel method [30]. A statistical test of the mediated effect AB/σAB was evaluated using the
z-distribution. Finally, the percentage of the association mediated by the positive family
meal practice index was calculated as the estimate of the mediated effect (AB) divided by
the total effect of the intervention, or (AB/AB+C).

All statistical models used generalized estimating equations to account for school level
clustering. We used PROC GENMOD to perform the GEE analysis, identifying the school
as the cluster in the REPEATED statement. We used robust standard errors, an independent
working correlation matrix, an identify link and a normal variance function. We have data
from 368 youth who were enrolled in 149 schools. With this number of schools, we are
confident that the asymptotic assumption for the use of an independent working correlation
is safe. As parent weight status was identified a priori as a possible effect modifier,
interactions were tested on unadjusted multivariate models by parent weight status.
Significant models (p<0.05) were subsequently stratified by healthy weight and overweight
status of parents, with the same steps conducted for assessing mediation, in fully adjusted
models. All analyses were conducted using SAS v.9.1 of the SAS System for Windows
[SAS Institute, SAS/STAT, SAS Institute, Editor. 2002–2003: Cary, NC.]

Results
Univariate Results

Table 2 shows the characteristics of the total sample and stratified by the weight status of the
participating parent. The total sample of responding adults was made up of 82% female
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respondents, was primarily Caucasian, well educated and 16% of the sample qualified for
free and reduced lunch for their children at school. Across the total sample, the mean age of
children represented was 14 years of age and there were slightly more females. About 1/3 of
the children were classified as overweight or obese. The mean BMI z score for the children
was 0.56 (sd=1.03) and the mean BMI for the participating adult was 28.04 (sd=6.58). All
the items for the positive family meal practice index and family stressor variables for the
total sample were near mid-range and showed good variance.

As shown in Table 2, there were demographic differences between healthy weight and
overweight parents and overweight parents were nearly twice as likely as healthy weight
parents to have an overweight child. In relation to the positive family meal practice index
and family stressor variables, compared to families represented by a healthy weight parent,
the families represented by an overweight parent reported significantly fewer positive family
meal practices and had higher scores on depression, stress, experienced more time demands
and reported fewer family rules as compared to healthy weight parents.

Mediation Results
Table 3 shows the parameter estimates for the mediation models examining the relationship
between the family stressors and child’s BMI in the total sample and also stratified by the
weight status of the parent; testing for interactions suggested a stratified analysis. Column C
represents the direct effect between each stressor and child BMI z score and shows a
positive and statistically significant relationship for depression in all of the samples and, in
the total sample and the overweight sample, a positive and statistically significant
relationship between child BMI z score and stress and time demands. In the total sample and
healthy weight parent sample, a positive and statistically significant relationship was also
seen between child BMI z score and difficulty enforcing rules.

The values in the A column show the relationship between each family stressor examined
and the positive family meal practice index, adjusting for student age, sex, parental race, if
the family qualified for free and reduced lunch, and parental education. Across all three
samples, statistically significant and negative associations were seen between positive
family meal practices and lack of family rules and difficulty enforcing rules; fewer rules and
more problems with rule enforcement were related to less positive family meal practices.
For the total sample and the sample of overweight parents, depression and perceived time
demands were also negatively related to positive family meal practices.

The values in column B represent the relationship between the positive family meal practice
index and child BMI z score adjusted for each family stressor. In both the total sample and
the sample of overweight parents, the relationships between positive family meal practices
and child BMI z score were statistically significant and negative; the relationships were
stronger in the overweight sample. There were no statistically significant relationships
between positive family meal practices and child BMI z scores in the families represented
by a healthy weight parent.

The statistical significance of the mediation analysis is identified through the z statistic and
the tested relationship is illustrated in Fig. 1. For the sample that included a healthy weight
parent, there was no evidence that positive family meal practices mediated the relationship
between the family stressors and BMI. However, for the total sample and overweight
parents, the positive family meal practice index appeared to mediate the relationship
between time demands, lack of family rules and difficulty enforcing family rules and the
child’s BMI. Figure 1 shows the mediation model using the total sample for the three family
stressors that show statistical significance. Lack of family rules had the strongest impact in
the models tested with 37.8% of the relationship between family rules and child BMI
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explained through family meal practices. The relationships are stronger in the overweight
sample for time demands, lack of family rules and difficulty enforcing rules; in the
overweight sample 42.1% of the relationship between lack of family rules and child BMI is
explained through family meal practices (Table 3).

Discussion
The purpose of this research was to examine the relationships between family meal
practices, family stressors and the weight of youth and adult family members and to examine
parental weight status as a moderator of these relationships. This research presents the
positive family meal practice index as a robust construct that is related to family stressors. In
addition, in families where at least one of the parents is overweight, the positive family meal
practice index was negatively related to child BMI-z score and was a mediator between
several family stressors and child BMI. This research also presents three newly developed
constructs to assess family stressors related to time demands, lack of family rules and
difficulty enforcing rules. The internal consistency and the construct validity of the scales
were demonstrated.

We examined how family meal practices and family level stressors may differ by families
represented by a healthy weight versus an overweight parent (Table 2). Families represented
by an overweight parent reported fewer positive family meal practices as compared to
families represented by a healthy weight parent (p< 0.0001). Looking at the more general
measures of stress and depression, we saw differences in reported levels of stress and
depression in overweight versus healthy weight families. Perceptions of time demands and
lack of family rules differed by families represented by an overweight as compared to a
healthy weight adult. It appears that difficulty enforcing family rules around mealtime and
“giving into” children’s requests when they feel that they have disappointed their child is a
stressor for all families, including families where at least one parent is at a healthy weight.
We also found that the positive family meal practice index appears to be an important
mediating variable in the pathway between family stressors (particularly time demands, lack
of family rules and difficulty enforcing family rules) and child-level BMI but only in
families where the participating adult was overweight or obese.

The literature on the relationship between family meal patterns and their impact on the
weight of children has paid insufficient attention to how family meal time and stressors may
vary in homes where at least one parent is overweight as compared to homes where at least
one parent is at a healthy weight. In doing so, the normative influence of the parent’s own
behaviors and potential struggles with their weight have been ignored. Just as adults who
smoke may struggle to counsel their children not to smoke, adults who are overweight may
feel hypocritical or ill equipped to advise their child to practice healthy behaviors related to
weight. In addition, parents’ own preferences about what, when, where to eat and what to do
or not do while eating should not be ignored as important influences on family meal patterns
and behaviors and health outcomes of youth. Health professionals that are interested in
preventing childhood obesity must realize that the advice we give about healthy meal
practices must be heard and accepted by the adults in the family. At the very least, we must
acknowledge that adults in the family may be struggling with their own attempts to maintain
or achieve a healthy weight and to create healthier environments for themselves and their
families. Our findings also suggest that educating parents on the importance of the 11
behaviors that compose the positive family meal practice index, regardless of other rules and
stressors, may have a positive influence on the weight of children. Counseling parents to do
a number of very specific mealtime behaviors as delineated in the positive family meal
practice index (e.g., always serve at least one fruit and vegetable at meals, don’t offer soft
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drinks at meals, have an adult present at meals, turn the television off, etc.) may be easier
and have a greater impact on weight status than attempting to eliminate or control stressors.

Findings from the mediation analysis suggest that in families where at least one adult is
overweight, family stressors affect child level BMI both directly and through their impact on
family meal practices. This finding suggests that family-based interventions may benefit
from a focus on the stressors that appear to have the most potent impact on child BMI,
including managing time demands, making family rules around what occurs during meal
time and enforcing those rules and not giving in to children’s demands when we worry that
we have disappointed them.

The findings from this research need to be viewed in light of the study’s limitations. The
external validity of the study is limited by the study’s small sample of adults and youth from
one metropolitan area. Further testing in larger, more diverse samples is warranted. In
addition, this research only examines one adult and one child in each family. Certainly the
weight of other adults and children in the family may affect the relationship between family
stressors, mealtime practices and the overall meal and weight culture of family members in
the household. However, to date, population level data on entire families that examine these
factors are not available and would be costly to collect. Our results suggest that even having
one parent that is at a healthy weight may offer some protective benefit to children in the
home through more healthy family meal practices and family rules, lower levels of stress
and depression and fewer perceived time demands.

Another limitation is that we did not examine how the stressors or family meal practices
affect specific eating behaviors or nutrient intake. For this study we chose to use BMI as the
outcome of interest, both because of its direct relationship to health outcomes and because of
the minimal bias in an objective measurement of weight. Research examining which specific
dietary behaviors are affected by family stressors and family meal patterns may be useful.

A final limitation is that we employed a GEE analysis for the mediation work. Mediation
analyses are typically run with general linear models or general linear mixed models. We
could not use these models because it was not possible to correctly model the complex
correlation pattern in our data. The regression coefficients should be unaffected by GEE, and
the standard errors should be correctly estimated using GEE. But we recognize that this
approach has not been validated requiring caution in our interpretation.

In conclusion, this research introduces several new measures that can be used in population-
based research representing family stressors and family meal practices. In addition, this
research strongly suggests that the weight of adults in the family may moderate the
relationship between family stressors, family meal practices and the BMI of youth in the
family. These findings have implications for designing family-based programs related to
promoting the healthy weight of children and for etiologic research to better understand the
relationship between family meal practices, family stressors and weight of children in the
family.
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Fig. 1.
Mediation models for the effect of positive family meal practices on the relationship
between significant family stressors on child BMI z scores (n=368) (Adjusted for student
age, student gender, parental college education (Y/N), qualify for free or reduced cost lunch
(Y/N) and parental race). a Time demands as family stressor; z score=2.13 (p<0.05); %
mediation=18.6%. b Lack of family rules as a family stressor; z score=2.4 (p<0.05); %
mediation=37.8. c Difficulty enforcing rules as a family stressor; z score=2.13 (p<0.05);
percent mediation=23.9
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Table 1

Item descriptions, response options, and internal consistency reliability of major variables and constructs.
(n=368)

Construct, source,
Cronbach alpha Question

Positive family meal
patterns index

During the past 7 days how many times…(response categories: never, 1–2 times, 3–4 times, 5–6 times, 7 times)

Source: Original Did all, or most, of your family living in your home eat dinner or supper (i.e., the evening meal) together?

Cronbach α not
applicable; index

Did all, or most of your family living in your home eat breakfast together?

Was at least one parent present when your child ate his/her evening meal?

Was a family evening meal purchased from a fast food restaurant and eaten either at the fast food restaurant or at
home?

During the past month, how often…(response categories: never or rarely, once or twice/month, about once/
week, several times/week, almost every day)

Was at least one type of vegetable (other than potatoes) served at dinner in your home?

Was fruit served at dinner in your home?

Was milk served at dinner in your home?

Were soft drinks (soda, pop) served at dinner in your home?

Agree or disagree with the following statements (response categories: strongly disagree, disagree, agree,
strongly agree)

I allow my child to watch TV during a family meal

I allow my child to answer the phone during a family meal

My child often eats meals in the car (do not include snacks)

Time demands Agree or disagree with the following statements about you and your family (response categories: strongly
disagree, disagree, agree, strongly agree)

Source: Original I feel too busy with work or other demands

Cronbach α=0.81 I often disappoint my children because I am too busy with work or other demands (for, example, miss attending your
child’s sport/school events)

I have a healthy balance between work, other demands on my time, and quality time for my family and myself

If I was less busy, I would be able to help my child make healthier food choices

If I was less busy, I would be able to help my child be more physically active

If I was less busy, I would be happier

I am confident that I can find a healthy balance between work, other demands on my time and quality time for my
family and myself

If I was less busy, I would be able to eat a healthier diet

If I was less busy, I would be able to be more physically active

Family rules Agree or disagree with the following statements (response categories: strongly disagree, disagree, agree,
strongly agree)

Source: Original We have family rules about what/when children eat

Cronbach α=0.62 We have family rules about time spent on TV/video games

When I was a child, my parents enforced rules about what/when I ate

When I was a child, my parents enforced rules about TV watching

Rule enforcement Agree or disagree with the following statements (response categories: strongly disagree, disagree, agree,
strongly agree)

Source: Original It is difficult for me to enforce rules about what/when my child eats

Cronbach α=0.82 It is difficult for me to enforce rules about time spent on TV or video games
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Construct, source,
Cronbach alpha Question

When I feel like I’ve disappointed my child, I’m more likely to give into requests for treats

When I feel like I’ve disappointed my child, I’m more likely to give into requests for fast food

When I feel like I’ve disappointed my child I’m more likely to give into requests to play video games or watch TV
or videos

Depression During the past 12 months, how often have you been bothered or troubled by…(response categories: not at
all, somewhat, very much)

Source: Kandel Davies
[21]

Feeling too tired to do things?

Cronbach α=0.82 Having trouble going to sleep or staying asleep?

Feeling unhappy, sad, or depressed?

Feeling hopeless about the future?

Feeling nervous or tense?

Worrying too much about things?

Changes in your appetite?

Stress In the last month, how often have you felt that…(response categories: never, almost never, sometimes, fairly
often, very often)

Source: Cohen et al.
[22]

You were unable to control the important things in your life?

Cronbach α=0.78] Confident about your ability to handle your personal problems?

Things were going your way?

Difficulties were piling up so high that you could not overcome them?
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