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a b s t r a c t

Rationale: Harsh, abusive and rejecting behavior by parents toward their adolescents is associated with
increased risk of many developmental problems for youth.
Objective: In the present study we address behaviors of co-parents that might help disrupt the hy-
pothesized health risk of harsh parenting.
Method: Data come from a community study of 451 early adolescents followed into adulthood. During
early adolescence, observers rated both parents separately on harshness towards the adolescent. Ado-
lescents reported on their physical health at multiple assessments from age 12 through age 20, and on
parental warmth.
Results: Harsh parenting predicted declines in adolescent self-reported physical health and increases in
adolescent body mass index (BMI). Although the health risk associated with harshness from one parent
was buffered by warmth from the other parent, warmth from the second parent augmented the asso-
ciation between harshness from the first parent and change over time in adolescent BMI.
Conclusion: As appropriate, preventive interventions should include a focus on spousal or partner be-
haviors in their educational or treatment programs. Additional research is needed on the association
between self-reported physical health and BMI in adolescence.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Harsh parenting is associated with poorer child physical health
(Brody et al., 2013; Miller, Chen,& Parker, 2011; Repetti et al., 2002)
including long-term effects on health outcomes (Dube et al., 2009;
Wegman and Stetler, 2009). This association is often attributed to a
causal effect of harsh parenting on the adolescent's biological
functioning (Miller et al., 2011; Shonkoff et al., 2009) and health-
related behaviors (Anda et al., 1999; Hillis et al., 2001). In other
words, harsh parenting is thought to have a negative influence over
time on physical health. However, this literature is based princi-
pally on cross-sectional retrospective reports, which provide
limited evidence for causal claims due to their significant
iversity, Ames, IA 50010, USA.
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limitations (Hardt and Rutter, 2004). In the present study, we
examined the association between parental harshness and changes
in adolescent physical health over time using prospective longitu-
dinal data.

As evidenced by the modest effect sizes from prior studies (e.g.,
Brody et al., 2013), some children and adolescents may be less
subject to the hypothesized health risks of harsh parenting than
others. Theoretical work suggests that positivity in the context of
close relationships (Pietromonaco et al., 2013) is health protective,
and this idea is supported by cross-sectional data from both human
populations (Schafer et al., 2014) and nonhuman populations
(Francis and Meaney, 1999; Meaney and Szyf, 2005). In the current
study we assess the degree to which warmth from one parent
buffers the hypothesized health risk of harshness from the other
parent during adolescence.

1.1. Harsh parenting and physical health

Harsh parenting includes negative affect, potentially physical
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aggression, and is driven more by the parent's emotional reactions
than the best interests of the child (Rueger et al., 2011). Our hy-
pothesis of harsh parenting predicting changes in physical health
draws heavily from the theoretical framework of Biological
Embedding (Bush and Boyce, 2014; Hertzman, 2012; Miller et al.,
2011). According to this framework, early stress that is chronic
and severe potentiates the expression of physiological responses
that anticipate continuity in those environmental characteristics.
That is, from white blood cell activity, to hormone release, to
potentiation of neurotransmitter receptor sites, the body shifts to a
high-vigilance state that leads to a “weathering” effect on health
including premature aging, and early onset of chronic disease.

In a recent review, Miller et al. (2011) report that child health is
affected by stress that is severe, and chronic. They define severe
stress as “difficulties that fall outside the normal range of what
children normatively experience in developed countries” (p. 960)
and chronic stress as “an experience where the stimulus [or threat
posed by a stimulus] remains present in the child's life over a
lengthy period of time” (p. 960).” In the current study, we propose
that parents who reject, coerce, hit, and are self-centered during a
video recorded interaction with their child fall outside the normal
range of expected child experience in developed countries.
Parenting behavior is stable over time (Schofield and Weaver,
2015), and most children are exposed to their parents' behavior
for almost two decades. This supports classifying harsh parenting
as a chronic stressful environment (Brody et al. 2013; Repetti et al.,
2002; Shonkoff et al., 2009). Acknowledgement of the potential
role of harsh parenting on physical health is particularly important
because of the exposure period. The developing brain is relatively
more receptive to environmental signals during childhood and
adolescence (Barker et al., 2005; Johnson, 2005), and the resulting
effects can last throughout the lifespan (McGowan, Sasaki,
D'Alessio et al., 2009; Wegman and Steller, 2009).

There are several reasons to expect that harsh parenting could
affect adolescent's metabolism and physical health. Central to the
biological embedding framework is biological mediation. For
example, when parents are harsh, the adolescent's emotional needs
are unlikely to be met (Cicchetti and Toth, 2005), which results in
deficits in emotion regulation (Brody et al., 2013). This process, in
turn, could affect health through chronic release of catecholamines
and hormones like cortisol from the hypothal-
amicepituitaryeadrenal (HPA) axis and the sympathetic-adrenal-
medullary systems (Black, 2006). These neurobiological responses
to stress that are adaptive under normative conditions of inter-
mittent stress become pathogenic under conditions of chronic or
overwhelming stress (Boyce and Ellis, 2005; McEwen, 1998). An
additional reason suggested by the biological embedding frame-
work for harsh parenting to affect adolescent's physical health is
that harsh parenting lowers cardiovascular reactivity (Johnston-
Brooks et al., 1998). A final reason is that harsh parenting is asso-
ciated with reductions in the children's health-promoting behav-
iors such as practicing safe sex or abstaining from smoking (Anda
et al., 1999; Hillis et al., 2001).

Consistent with these ideas, growing up in a harsh family
environment is negatively associated with physical health, growth,
and development (Mechanic and Hansell, 1989; Montgomery et al.,
1997; Russek and Schwartz, 1997; Stein et al., 1994; Weidner et al.,
1992; Williamson et al., 2002), and positively associated with
obesity (Siervo et al., 2009). Empirical support for a causal effect of
harsh parenting on physical health does not yet include prediction
from harsh parenting to changes over time in physical health; this
absence is widely acknowledged as a significant limitation of
existing research (Berger and Zolotor, 2013; Fergusson et al., 2008;
Schafer et al., 2014). The meta-analysis on this area of research
conducted by Wegman and Stetler (2009) identified only one
prospective longitudinal study, and that did not attempt to predict
changes in health (White and Widom, 2003). Without prospective
longitudinal tests for a health risk of harsh parenting, the empirical
support for this widely-assumed link from harsh parenting to later
physical health remains severely limited (Hardt and Rutter, 2004).
The current study will also add to the small literature testing for a
link between parenting and changes in bodymass index (Lane et al.,
2013; O'Brien et al., 2007).
1.2. Parent-child relationship quality and physical health

In contrast to harsh parenting, warmth and nurturance from
close relationshipselike the parent-adolescent relationship-pro-
motes physical health (Cohen, 2004). This type of support is
believed to reduce the effects of stressful events by promoting less
threatening interpretations of those events, as well as more effec-
tive coping strategies (Cohen, 2004). This health-protective role of a
positive parent-adolescent relationship could manifest in at least
two different ways. First, a positive parent-adolescent relationship
could improve adolescent health directly (Berkman et al., 2000;
Pietromonaco et al., 2013). Alternatively, a positive parent-
adolescent relationship could reduce the health risk associated
with harsh parenting (a moderating or buffering effect). Our search
of the literature identified no examples of a positive relationship
with one parent buffering the health risk of harshness by a second
parent. However, the framework of Biological Embedding provides
several reasons to expect such moderation.

First, adolescents who receive warmth from a parent show
greater emotional regulation (Choe et al., 2013; Cummings et al.,
2005; Denham et al., 1997; Eisenberg et al., 1998) and lower
stress response (Miller et al., 2009), which are putative mecha-
nisms through which harsh parenting could affect physical
health. Second, a positive relationship with one parent could
create or reinforce the perception that support is available for the
adolescent, which may dampen the child's psychological and
emotional responses to the stress created by the other parent's
harshness (Cohen and Wills, 1985; Wethington and Kessler,
1986). Third, a positive relationship with one parent might also
redirect an adolescent's maladaptive behavioral responses (e.g.,
risky behavior, aggression) to the other parent's harshness (Leidy
et al., 2011; Wills and Cleary, 1996). Consistent with this
reasoning, research on psychosocial adjustment shows warmth
from one parent to buffer the effects of harshness from the other
parent (McKee et al., 2007), and for supportive parenting to
buffer the effects of family socioeconomic adversity (Pettit et al.,
1997). Based on these ideas, we predict that a positive relation-
ship with one parent will buffer the hypothesized health risk of
harsh parenting from the other parent.

A final question we address in the current study is that of the
nature of any longitudinal link from parenting to adolescent
physical health. One possibility is that parenting predicts stable
long term changes in physical health. This would be reflected by
prediction from parenting to the slope term in a growth model of
adolescent health (Singer and Willett, 2003). However, a second
possibility is that parenting may show only short-term effects on
adolescent health, which would be reflected in prediction by harsh
parenting to occasion-specific change, but not to overarching
change over time. A third possibility is that the hypothesized in-
fluence of parental harshness on short-term changes in health will
wane over time, as adolescents move out or in other ways decrease
the amount of interaction with their parents. Because failure to
specify the effects of short-term change could result in spurious
effects for a conventional growth model (Hoffman and Stawski,
2009), we consider all these possibilities.
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1.3. The current study

The current study advances the literature on parenting and
physical health in several ways. First, unlike most of the studies on
parenting behavior and physical health that rely on one-time
simultaneous assessments of previous parenting behavior and
current health (Miller et al., 2011), we include longitudinal as-
sessments of health outcomes and observed parenting behaviors.
Latent change score models (Ferrer and McArdle, 2010) are used to
model both growth (i.e., change in level) and occasion-to-occasion
associations (quasi-simplex autoregression) in a single overarching
model (Fig. 1). That is, this model allows for the estimation of latent
trajectories of health outcomes and for time-varying effects of
parenting behavior on change in health outcomes at the true score
level (free of measurement error). Second, parenting behavior is
frequently assessed via self-reports, the limitations of which could
affect reliability, validity, and statistical power (Bailey et al., 2012;
Forman et al., 2003; Miller et al., 2011). For example, some of the
association between self-reported parent behavior and child health
may be attributable to genetic predispositions shared between
parents and children (i.e., gene-environment correlation; see
Plomin, 1994). Observation based assessments of parent behavior
have lower heritability than self-reported assessments of parenting
(Kendler and Baker, 2007) making them less subject to such
misinterpretation. Third, our focus on the simultaneous, potentially
interactive influences of both parents on the adolescent's health
more closely reflects the complexity of family system. Fourth, we
test for alternative patterns of change over time in adolescent
physical health, as well as alternative patterns of prediction from
parenting to health over time.

2. Method

2.1. Participants

Data for the present study were collected as part of the Iowa
Youth and Families Project (IYFP) an investigation originally
focused on the effects of economic hardship on parents and their
early adolescents. The current analyses focus on the 451 two-parent
families in the IYFP. These families were recruited via telephone
Fig. 1. Latent change in adolescent physical health, as p
through the cohort of all seventh-grade students (ages 12e13) in
eight counties in north central Iowa who were enrolled in public or
private schools during winter and spring of 1989. Specific recruit-
ment procedures are detailed more thoroughly in Conger et al.
(1994). Seventy-seven percent of the eligible families agreed to
participate in the study. The present study focuses on assessments
at age 12, 13, 14, 15, 17, 18, and 20; 94% of the families were retained
through the age 20 assessment.

The families in the study lived on farms (about one-third) or in
small towns. In 1989 minority families were very rare in rural Iowa,
so all of the families were white and spoke English. Annual income
ranged from $0 to $135,000 with a mean of $29,642. Fathers' ed-
ucation ranged from 8 to 20 years with a mean of 13.5 years of
education, and the mothers' education ranged from 8 to 18 years
with a mean of 13.4 years. Families ranged from 4 to 13 members
with an average of 4.9 members. Adolescents were approximately
evenly split across gender (52% female), and 83% did not live with
their parents by the final assessment at age 20.

2.2. Procedures

During the first year of the project (when the adolescent was in
seventh grade), interviewers visited each family at home for
approximately 2 h on each of two occasions. During the first visit,
each of the participating familymembers (i.e., mother, father, target
adolescent, close-aged sibling) completed a set of questionnaires
focusing on individual family member characteristics and family
economic circumstances. During the second visit to the home,
which occurred within two weeks of the first, the family members
were videotaped as they engaged in several different structured
interaction tasks (Conger et al., 1994). Similar visits as just
described were conducted with families when the adolescent was
in eighth, ninth, and tenth grade. During twelfth grade, the ado-
lescents were interviewed together with their families for the last
time. From age 19 forward, the target adolescent was interviewed
biannually at their residence. The current study includes data from
the assessments at grade 7, 8, 9, 10, 12, age 18, and age 20. Seventy
percent of adolescents were not living with their parents by age 18.
Approval from the Iowa State Institutional Review Board was
maintained throughout the study.
redicted by mother harshness and father warmth.



Table 1
Descriptive statistics.

Variable n M SD Min Max

Physical health (age 12) 451 3.92 0.85 1.00 5.00
Physical health (age 13) 424 4.12 0.79 1.00 5.00
Physical health (age 14) 406 3.99 0.88 1.00 5.00
Physical health (age 15) 403 4.04 0.85 1.00 5.00
Physical health (age 17) 424 3.99 0.86 1.00 5.00
Physical health (age 18) 420 3.83 0.86 1.00 5.00
Physical health (age 20) 416 3.78 0.82 1.00 5.00
Body mass index (age 12) 451 20.01 3.49 10.09 34.43
Body mass index (age 13) 423 20.80 3.35 14.56 35.66
Body mass index (age 14) 407 21.22 3.25 15.00 33.72
Body mass index (age 15) 402 21.83 3.60 15.33 38.27
Body mass index (age 17) 423 22.96 4.01 16.14 45.72
Body mass index (age 18) 419 23.73 4.27 16.07 45.89
Body mass index (age 20) 416 24.46 4.75 13.91 50.84
Mother harshness (age 12) 446 2.44 1.05 1.00 6.50
Mother harshness (age 13) 418 2.81 1.14 1.00 7.50
Mother harshness (age 14) 404 3.06 1.27 1.00 8.75
Mother harshness (age 15) 394 3.16 1.34 1.00 8.50
Mother harshness (age 17) 370 3.13 1.38 1.00 8.13
Father harshness (age 12) 446 2.34 1.03 1.00 6.25
Father harshness (age 13) 416 2.72 1.11 1.00 6.50
Father harshness (age 14) 400 2.88 1.25 1.00 8.00
Father harshness (age 15) 377 2.91 1.29 1.00 8.13
Father harshness (age 17) 346 2.63 1.20 1.00 7.63
Mother warmth (age 12) 451 5.34 1.03 1.25 7.00
Mother warmth (age 13) 424 5.28 1.05 1.13 7.00
Mother warmth (age 14) 407 5.30 1.08 1.88 7.00
Mother warmth (age 15) 403 5.14 1.14 1.13 7.00
Mother warmth (age 17) 424 5.27 1.10 1.13 7.00
Father warmth (age 12) 451 5.29 1.19 1.00 7.00
Father warmth (age 13) 424 5.24 1.22 1.00 7.00
Father warmth (age 14) 407 5.08 1.32 1.00 7.00
Father warmth (age 15) 403 4.90 1.30 1.00 7.00
Father warmth (age 17) 424 4.95 1.16 1.00 7.00
Parent education (age 12) 451 13.48 2.13 8.00 20.00
Family income (age 12) 451 2.86 2.00 �3.95 19.03
Population density (age 12) 416 0.08 0.18 0.00 1.23
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2.3. Measures

2.3.1. Harsh parenting
Observations of mother and father harshness toward the

adolescent were obtained five times between seventh grade and
12th grade. Videotapes of family interactions during a structured
discussion task were coded at a central site using the Iowa Family
Interaction Rating Scales (Melby and Conger, 2001), with coders
blind to other information about the families. Inter-coder reliability
was established by having two coders assess approximately 25% of
the tapes, randomly drawn from each assessment period. For as-
sessments at grades 7, 8, and 9, harshness scores reflected themean
of four 5-point ratings of parent behavior directed at the adoles-
cent: hostility (angry or rejecting behavior), angry coercion
(demanding, stubborn, coercive), physical attacks (hitting, pushing,
pinching, etc.), and antisocial behavior (self-centered, immature,
insensitive). These scores were recoded to 9-point scales to make
them comparable to observations obtained at later time points.
Higher scores indicate harsher parenting. For assessments at grades
10, 12, age 18, and age 20, harshness scores reflected the mean of
the same four ratings, coded on 9-point scales. Harshness scores for
both parents had acceptable reliability across timepoints (mean
a ¼ 0.82; range ¼ 0.77 to 0.88). The average intraclass correlation
between observers across the four scales was 0.72.

2.3.2. Physical health
Adolescent physical health was assessed in grades 7, 8, 9, 10, 12,

age 18, and age 20. Self-assessed health is a frequently-used
outcome in research on the social determinants of health
(Abdulrahim & El Asmar, 2012; Mulvaney-Day et al., 2007; Rohrer
et al., 2007) and was used in the current study. Adolescents re-
ported on their physical health by answering the following: “How
would you rate your overall physical health?” Response categories
ranged from 0 ¼ poor to 5 ¼ excellent.

2.3.3. Body mass index (kg/m2)
Height and weight data were collected in grades 7, 8, 9, 10, 12,

age 18, and age 20. Self-reported height and weight correlate highly
(r > 0.95) with measured anthropometric height and weight
(Lassale et al., 2013; Pursey et al., 2014) and were used in the
present study.

2.3.4. Parental warmth
Parental warmth was assessed in grades 7, 8, 9, 10, and 12. Ad-

olescents reported on warmth they received from each parent
separately using the seven-item warmth scale of the Behavioral
Affective Rating Scale (BARS: Conger, 1989). The introduction for
the mother scale read “During the past month when you and your
[mother] have spent time talking or doing things together, how
often did she…” Items included “Let you know she really cares
about you” and “let you know that she appreciates you, your ideas,
or the things you do.” Items for the father warmth scale paralleled
the mother warmth scale. Both mother and father warmth scales
showed acceptable reliability across timepoints (mean a ¼ 0.90;
range ¼ 0.87 to 0.93).

2.3.5. Control variables
Control variables included family per-capita income-to-needs

ratio, adolescent sex, parent education, block-group level popula-
tion density from the U.S. decennial census, and family size (all
taken from the 7th grade assessment).

2.4. Data analysis

We ran models using Mplus version 7 (Muth�en and Muth�en,
2006), handling missingness with full-information maximum-
likelihood estimation. Missingness was less than 20% for all vari-
ables, and was unrelated to both health outcomes. Trajectories in
health outcomes were specified as a combination of linear change
as well as occasion-specific change (Ferrer and McArdle, 2010).
Primary analyses consisted of a comparison of four nested models:
1) a linear growth-only model with no occasion-specific change or
covariates, 2) Model 1 plus occasion-specific change (constrained to
equality across assessments), 3) Model 2 plus intercept and linear
slope regressed onto control variables, harsh parenting, warmth,
and the interaction term at the first assessment, and 4) Model 3
plus each occasion-specific change score regressed onto control
variables, harsh parenting, warmth, and the interaction term from
the previous assessment. Model fit was assessed using the Root
Mean Square Error of Approximation (Browne and Cudeck, 1993),
and the Tucker-Lewis Index (Tucker and Lewis, 1973). Acceptable fit
is denoted by RMSEA values below 0.06 and TLI values above 0.90
(Hu and Bentler, 1999).
3. Results

Descriptive statistics are presented in Table 1. Adolescent re-
ported physical health at the first assessment had an average of
3.92 and a standard deviation of 0.85. Both self-reported physical
health and body mass index showed consistent variability in early
to middle adolescence, but adolescents began to diverge in their
BMI scores in late adolescence, which is reflected in increasing
standard deviations over time.
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3.1. Physical health

Table 2 contains fit indices from the nested models, with the
results for physical health on the left. The baseline model (Model 1)
was a linear change model. Adding occasion-specific change
(Model 2) improvedmodel fit for physical health (Dc2¼ 23.3, df¼ 1,
p < 0.001 for mother harshness, Dc2 ¼ 22.7, df ¼ 1, p < 0.001 for
father harshness). Adding occasion-specific change (Model 2) did
not improve model fit for body mass index (BMI; Dc2 ¼ 0.02, df¼ 1,
p ¼ 0.89 for mother harshness, Dc2 ¼ 0.5, df ¼ 1, p ¼ 0.48 for father
harshness). Therefore, occasion-specific changewas not included in
later BMI models. Model 3 added parent behavior at the first
assessment (i.e., harshness from one parent, warmth from the
second parent, and the statistical interaction between the two) as
predictors of initial status and linear change, which resulted in
significantly improved fit across all four substantive models. Model
3 was the final model for BMI given the absence of occasion-specific
change. Model 4 added parent behavior as predictors of occasion-
specific change (constrained to equality over time), which signifi-
cantly improved model fit for the mother harshness model,
Dc2 ¼ 8.0, df¼ 3, p ¼ 0.046, but not for the father harshness model,
Dc2 ¼ 0.8, df ¼ 3, p ¼ 0.85. Model 4 was selected as the final model
for physical health predicted from mother harshness.

As a formal test for differences between mother and father
harshness, both were included in a simultaneous model for each
outcome. Equating the corresponding coefficients across parents
led to significantly worse model fit for physical health (Dc2 ¼ 25.1,
df ¼ 9, p ¼ 0.003), but a nonsignificant change in fit for BMI
(Dc2 ¼ 10.5, df ¼ 6, p ¼ 0.11). Consequently, the results presented
below for BMI are from this combined model, in which the main
and moderating effects are equated across parents.

Table 3 contains coefficients from the final models. First and
foremost, parent harshness was not associated with differences in
the intercept, or level of self-reported physical health at age 12,
which reduces the possibility that later associations between
harshness and health are actually due to preexisting differences
caused by unobserved third variables. Second, parent harshness
was associatedwith difference in the slope, or decrease over time in
physical health. Mother harshness predicted a linear decrease over
time in adolescent-reported physical health, and that association
was buffered by father warmth (b ¼ 0.02, SE ¼ 0.01). However,
mother harshness also showed occasion-specific associations with
change over time in health, which was also moderated by father
warmth (b ¼ �0.02, SE ¼ 0.01). The reversed direction of the
occasion-specific moderating effect show that the association be-
tween harsh mothering and physical health attenuates in late
adolescence. As shown in Fig. 2, this attenuation emerges as fathers
increase on warmth. Furthermore, adolescents show the most
benefit from father warmth whenmother harshness is low, and the
least benefit from father warmth when mother harshness is high.
Father harshness also predicted a linear decrease over time in
Table 2
Fit indices for nested models predicting physical health from parental harshness and wa

Model Physical health

Mother harshness Father harshness

c2 df TLI RMSEA c2 df TLI RMSEA

1 300.2 163 0.886 0.045 313.1 163 0.883 0.045
2 276.9 162 0.906 0.040 290.4 162 0.898 0.042
3 245.8 156 0.920 0.035 253.0 156 0.912 0.037
4 237.8 153 0.921 0.035 252.2 153 0.912 0.037

Note. Model 1: linear change model; Model 2: linear change and occasion-specific cha
occasion-specific change; TLI Tucker-Lewis Index; RMSEA root mean square error of app
adolescent-reported physical health, and that association was
moderated by mother warmth. As shown in Fig. 3, the decline in
health associated with father harshness attenuates as mother
warmth increases. Higher physical health at age 12 was associated
with parent education (b ¼ 0.04, SE ¼ 0.01), family income
(b¼ 0.04, SE¼ 0.01), and being male (b¼ 0.27, SE¼ 0.05), but these
covariates did not predict change over time in physical health.

3.2. Body mass index

Parent harshness was not associated with differences in the
intercept, or level of body mass index at age 12. This reduces the
possibility that later associations between harshness and body
mass index are actually due to preexisting differences caused by
unobserved third variables. Father harshness predicted a linear
increase over time in adolescent body mass index, and that asso-
ciation was moderated by mother warmth (Fig. 4), such that the
increase over time in body mass index associated with father
harshness augments as mother warmth increases. Mother harsh-
ness also predicted a linear increase over time in adolescent body
mass index, and that associationwas similarly moderated by father
warmth. Lower BMI at age 12 was associated with lower family
income (b ¼ �0.18, SE ¼ 0.07), and BMI increased over time more
rapidly for males (b ¼ 0.15, SE ¼ 0.04).

Supplemental analyses considered the possible mediating roles
of smoking, overeating, suicide ideation, parent income, parent
education, population density, and family structure on the associ-
ations between parent harshness and physical health outcomes.
None of these covariates functioned as mediators or changed the
pattern of results.

4. Discussion

In this studywe analyzed change in self-reported physical health
and body mass index (BMI) during adolescence. As predicted, ado-
lescents who experience harshness from either parent showed
significant decreases in physical health and significant increases in
BMI. These differences were not evident at the beginning of
adolescence but became evident over time and persisted into young
adulthood; they suggest that the associations between parent
harshness and adolescent health are not due to preexisting differ-
ences. In all but one instance, the differences that did emerge per-
sisted even after most adolescents were no longer living with their
parents. These results show that differences in health associated
with harsh parenting can persist, consistent with findings from
other studies of parental harshness and physical health (e.g., Brody
et al., 2013). Results were modest in size, but were consistent with
the findings from a recent meta-analytic summary of the effect of
child maltreatment on physical health in adulthood (Wegman and
Stetler, 2009). Harsh parenting predicted change in both health
indices, which increases our confidence in these associations.
rmth.

Body mass index

Mother harshness Father harshness

c2 df TLI RMSEA c2 df TLI RMSEA

254.3 128 0.954 0.055 275.8 128 0.937 0.059
254.1 127 0.954 0.055 275.3 127 0.937 0.059
285.1 142 0.957 0.047 304.9 142 0.951 0.050
e e e e e e e e

nge; Model 3: parenting predicting linear change; Model 4: parenting predicting
roximation.



Table 3
Coefficients and standard errors from final models predicting physical health and body mass index from parental harshness and warmth (N ¼ 451).

Path from Fig. 1 Physical health Body mass index

Mother Father Mother Father

Harshness Harshness Harshness Harshness

A. Intercept (I) 3.92 (0.05)* 3.91 (0.05)* 20.12 (0.17) * 20.06 (0.17)*

B. Harshness predicting I �0.02 (0.04) �0.02 (0.04) 0.11 (0.10) 0.11 (0.10)
C. Warmth predicting I 0.20 (0.04)* 0.11 (0.04)* �0.14 (0.09) �0.14 (0.09)
D. Harshness x warmth predicting I �0.04 (0.04) �0.08 (0.04) 0.01 (0.10) 0.01 (0.10)
E. Linear change (S) �0.21 (0.04)* �0.22 (0.04)* 0.53 (0.02)* 0.58 (0.02)*

F. Harshness predicting S 0.00 (0.01) 0.00 (0.01) 0.01 (0.01) 0.01 (0.01)
G. Warmth predicting S �0.02 (0.01)* �0.01 (0.01) 0.00 (0.01) 0.00 (0.01)
H. Harshness x warmth predicting S 0.02 (0.01)* 0.02 (0.01)* 0.03 (0.01) * 0.03 (0.01)*

I. Occasion-specific change (Sʹ) 0.04 (0.01)* 0.04 (0.01)* e e

J. Harshness predicting Sʹ �0.02 (0.01) e e e

K. Warmth predicting Sʹ 0.01 (0.01) e e e

L. Harshness x warmth predicting Sʹ �0.02 (0.01)* e e e

Note. *p < 0.05.

Fig. 2. Change in adolescent physical health, as predicted by mother harshness and father warmth.
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The current study extends prior research by showing that
observed harsh parenting predicts change over time in self-
reported adolescent health and body mass index. These findings
support including harsh parenting in the category of stressful en-
vironments that affect health (Shonkoff et al., 2009). To our
knowledge, this study is also the first to identify moderation of the
association between harsh parenting and changes over time in
physical health (for similar results with cross-sectional data see
Schafer et al., 2014). A positive relationship with one parent buff-
ered the associations between observed harsh parenting from the
second parent and changes over time in physical health. The
pattern of moderation for self-reported physical health is consis-
tent with theoretical work on the salience of close relationships for
physical health (Pietromonaco et al., 2013). In contrast to the results
for overall physical health, the results for BMI suggest that the
health risk of harsh parenting increases as warmth from the other
parent increases. Additional research is needed to further under-
stand the nature of the correlation between self-reported physical
health and body mass index. They appear to respond differently to
the combination of warmth from one parent and harshness from a
second parent.
The association between harsh parenting and health outcomes
was usually time-invariant, but there was one exception. Mother
harshness predicted both long-term change and short-term
changes in physical health in such a way that, when combined,
suggested the hypothesized health risk of mother harshness
attenuated over time. According to the framework of biological
embedding, the prediction to long-term changes in health would
be explained by shifts in inflammation due to increased white
blood cell activity, hormone release (Black, 2006), and long-term
potentiation of specific neural pathways. This prediction to short-
term change suggests that mother harshness is linked to physical
health in a different manner than father harshness, potentially due
to the greater amount of time adolescents typically spend with
mothers than fathers (Coltrane and Shih, 2010). Additional research
is needed to further clarify the degree to which this or other po-
tential mediating processes account for the links between parent
harshness and physical health documented in the current study.

4.1. Limitations

One limitation of the current study is the ethnic homogeneity of



Fig. 3. Change in adolescent physical health, as predicted by father harshness and mother warmth.

Fig. 4. Change in adolescent body mass index (BMI), as predicted by mother harshness and father warmth.
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the sample. Although socioeconomically diverse, all the partici-
pants were white. Replication across other groups will increase our
confidence in the generalizability of the findings. Another limita-
tion of the current study is our focus on two health outcomes:
adolescent reported health and BMI. Although some work suggests
the magnitude of association between harsh parenting and child
physical health is equal across subjective and objective measures of
health (Wegman and Stetler, 2009), similar longitudinal tests across
additional health outcomes will strengthen our confidence in the
present findings. The moderating role of parent-child warmth was
generally supported, but it is possible that expanding the range of
health outcomes to other dimensions may offer more or less
support. We may have omitted important variables from the model
(biological or environmental, such as school and community fac-
tors) that could have altered the pattern of results. Finally, this
nonexperimental design cannot directly address questions of
causality.

5. Implications and contributions

One practical implication of these findings is that although in-
terventions often focus on extreme maltreatment and deprivation,
harsh parenting may also affect adolescent health. A second point
concerns the observed protective effect of warmth from a second
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parent. This finding echoes results from the developmental psy-
chology literature suggesting that perceiving support from one
friend can buffer hostility or bullying from other peers (Adams
et al., 2011; Parker and Asher, 1993; Peters et al., 2011). The pro-
tective, buffering role of safe, stable, nurturing relationships on
adolescent health and on the intergenerational transmission of
child maltreatment has also been documented (Merrick et al., 2013;
Schofield et al., 2013). As such, preventive interventions that
enhance and promote safety, stability, and nurturance as key di-
mensions of supportive intra- and inter-familial relationships
might help to promote positive health in adolescence and beyond.
Continued study of differences across individuals and contexts, as
well as the role of safe, stable, nurturing environments, is necessary
to more fully understand the association between harsh parenting
and adolescent health, and provide support for children and fam-
ilies who experience it.
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