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Objective: The current study examined the psychosocial processes related to the health outcomes of
depression and obesity. Specifically, the mediating role of participant’s trait conscientiousness on the
relation between early experiences of paternal/maternal warmth and later depressive symptoms/obesity
across 20 years and how this relationship is moderated by age across adulthood. Method: The current
study utilized a national longitudinal data set, Midlife in the United States. Participants (N = 2,257)
completed a survey rating the warmth they received from their fathers and mothers as children at Time
1 (T1; Ages 25-75). Participants reported their trait conscientiousness 10 years later (Time 2; T2).
Depressive symptoms and body mass index were collected 10 years later (Time 3; T3). A moderated
mediation model was used to examine whether the effect of parental warmth on health outcomes was
mediated by trait conscientiousness and moderated by age. Results: An indirect effect of maternal
warmth on depressive symptoms and obesity, mediated by conscientiousness, was found. This effect is
moderated by age such that the indirect effect is stronger in older adults. While paternal warmth did not
have a significant indirect effect on either depressive symptoms or obesity, the effect was not signifi-
cantly different from the maternal indirect effect. Conclusion: The study supported the role of trait
conscientiousness in linking the effect of early parental warmth to later health outcomes. This study also
found that the strength of the indirect effect of parental warmth through conscientiousness increases with

age.
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Depression and obesity are two of the most common and in-
creasingly prevalent ailments that are well-acknowledged to be
associated with negative life outcomes. Depression affects approx-
imately one in six adults at some point in their lives in the
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contemporary United States (Kessler et al., 2005), and is linked to
a large number of negative outcomes such as work impairment,
mental health problems, financial costs to society, and generally
worse health (Keenan-Miller et al., 2007; Moussavi et al., 2007).
Another major health problem in the United States is the ongoing
epidemic of obesity. According to research compiled by the Cen-
ters for Disease Control and Prevention (CDC) approximately
36.5%, or about 1 out of 3, adults were obese in the 2011-2014
time frame (Ogden et al., 2015). Obesity is linked to an increased
risk of diabetes, stroke, and heart attack (Ogden et al., 2015).
Given how common, detrimental to health, and costly depres-
sion and obesity are, understanding the risk factors of these dis-
eases and how they develop is an important goal. A meta-analysis
confirmed that depression and obesity reciprocally increase the
risk of each other longitudinally, and this relationship could be
mediated by individual’s inability to regulate impulses and emo-
tions (Luppino et al., 2010). Additionally, obesity and depression
share a common risk factor: negative early childhood experiences
and poor parenting such as a lack of warmth (Brussoni et al., 2015;
Flouri & Buchanan, 2003; Sadowski et al., 1999; Sleddens et al.,
2011). In addition to social environment, some personality traits, in
particular, trait conscientiousness (i.e., how orderly and disciplined
one is and their ability to control impulses), are found to be strong
predictors of both obesity and depression (Shanahan et al., 2014).
Finally, given that depression and obesity are often chronic prob-
lems, understanding the life course that puts individuals on a
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pathway toward depression or obesity can help inform future
prevention and intervention efforts (Shanahan et al., 2014).

The Life Course of Personality Model

The current study adopted the life course of personality model to
guide the current investigation of the development of depression
and obesity throughout the life course. The life course of person-
ality model argues that experiences early in our life (e.g., early
experiences with parents) shape individual’s behaviors throughout
their lives in a number of areas including, extracurricular activities,
academic success, and management of health (Shanahan et al.,
2014). Additionally, cumulative advantages and disadvantages ac-
crue throughout an individual’s life; therefore it is important to
take a life course perspective to further understand how an indi-
vidual develops health problems, including obesity and depression
(Shanahan et al., 2014).

The model posits that the process of development from child-
hood to adulthood is important for understanding the role of trait
conscientiousness in the development of depression and obesity
(Shanahan et al., 2014). This model hypothesized that the devel-
opment of healthy behaviors, resulting in part from interactions
with parents when one is a child, and the ability to maintain
healthy behaviors among individuals who are high in trait consci-
entiousness can result in living healthier lives overall (Shanahan et
al., 2014). Finally, understanding age as a moderator of this
relationship may also be necessary as the development of health
problems throughout one’s life is likely to be complex and may be
nonlinear in nature with many health problems occurring and
accumulating in older age (Shanahan et al., 2014). The current
study examined age as a potential moderator to understand these
complex relationships as the effect of trait conscientiousness may
accumulate over time.

Parental Warmth and Long-Term Depression and
Obesity

There are many known predictors of obesity and depression
such as diet, culture, and past experiences (Sleddens et al., 2011).
According to the life course of personality model, it is crucial to
examine how early childhood experience plays a role in later
development of depression and obesity. Specifically, the current
study focused on the role of parental warmth. One established
predictor for obesity and depression is the parental warmth that an
individual receives early in their life from both his or her mother
and father (Mezulis et al., 2006; Sokol et al., 2017). Parents with
an authoritative parenting style, which is characterized in part by
high warmth, have children who display higher physical activity
levels and lower body mass index (BMI) (Sleddens et al., 2011). In
contrast, harsh parenting, which is punitive and low in warmth, is
related to higher levels of obesity (Lohman et al., 2016). In
addition, these effects seem to be persistent and continue through-
out childhood and into adulthood (Herman et al., 2009).

Similar to obesity, depression is known to be related to the early
parenting an individual receives and continues to affect individuals
throughout their lives (Sadowski et al., 1999; Yap et al., 2014).
Attachment style with parents has been related to a number of
health outcomes (Bureau et al., 2017). This is reflected in research
that examines the origins of adult depression, which suggests that

a poor relationship with one’s parents is associated with an in-
creased risk of depression (Ingram, 2003). Specifically, insuffi-
cient parental warmth can result in an insecure attachment style,
which is characterized by mistrust in relationships with others and
can lead to a dysfunctional interpersonal relationship that could
heighten the risk of depression (Ingram, 2003). Consistent research
findings support the idea that parental involvement and warmth is
associated with their adult offspring’s mental health (Baker &
Hoerger, 2012). Children who have warm relationships with their
parents are more prosocial (Daniel et al., 2016), are more respon-
sive to attempts to influence eating habits (Lessard et al., 2010),
and are at lower risk for both depression and anxiety (Yap et al.,
2014).

Although extensive research has been done on how parental
warmth is related to depression and obesity, a large proportion of
this research has primarily focused on how maternal, and to a
much lesser extent paternal, characteristics are related to long-term
health outcomes for their offspring (for a review, see Bowlby,
2008). However, there seem to be differences between the effect of
mother and father involvement on children’s later psychological
distress with fathers appearing to have unique effects beyond the
effects of mothers (Flouri & Buchanan, 2003; Gerhardt et al.,
2020). For example, father involvement was found to reduce
psychological distress, and this was independent from maternal
involvement (Flouri & Buchanan, 2003). Therefore, it is important
to examine the effect of both mother’s and father’s parenting in
early life on adult’s depression and obesity.

Mediation by Trait Conscientiousness

Informed by the life course of personality model, individual
differences, in particular, personality, are important psychosocial
factors in individual’s long-term outcomes in a wide variety of
domains such as job success (Sutin et al., 2009), relationship
satisfaction (White et al., 2004), and physical and mental health
(Goodwin & Friedman, 2006). A widely used conceptualization of
trait level personality is the Big Five or Five Factor model (Mc-
Crae & John, 1992). This model proposes five different constructs
that form an individual’s personality: openness, conscientiousness,
extraversion, agreeableness, and neuroticism.

Among all these traits, conscientiousness has been widely stud-
ied as an inverse predictor of depression and obesity (Shanahan et
al., 2014). Conscientiousness can be thought of as how orderly and
disciplined one is, as well as how hardworking they are, their level
of self-discipline, ability to control impulses, and capability to
delay gratification (McCrae & John, 1992; Shanahan et al., 2014).
The construct of trait conscientiousness has been replicated across
numerous cultures and ages, suggesting it is fundamental to human
psychology and behavior (McCrae & Costa, 1997; Roberts &
DelVecchio, 2000). There has been a great deal of work that
focuses on the predicting role of trait conscientiousness in health
outcomes. Higher levels of trait conscientiousness have been con-
sistently shown to be among the strongest and exceedingly con-
sistent predictors of lower levels of depression and less obesity
(Bogg & Roberts, 2004; Goodwin & Friedman, 2006; Shanahan et
al., 2014). Additionally, it has been widely studied and accepted
that trait conscientiousness affects many aspects of health through
mediating a wide variety of effects; furthering understanding of
these mediational chains and the moderating factors associated
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with them is an important future direction for research into trait
conscientiousness and health (Bogg & Roberts, 2004; Shanahan et
al., 2014).

An exciting potential direction for understanding health pro-
cesses is to explore how trait conscientiousness acts as a bridge
between early parental influences and long-term health outcomes.
It has been argued that early parental behaviors, including warmth,
lay the foundation for the development of trait conscientiousness
(Eisenberg et al., 2014). Higher parental warmth is predictive of
better self-regulation, including inhibition, delay of gratification,
and modulating emotions (Eisenberg et al., 2014). The ability to
self-regulate then serves as a foundational aspect of trait consci-
entiousness through internalization of rules and standards (Eisen-
berg et al., 2014). Hence, it is possible that early parenting may
shape one’s trait conscientiousness, which in turn is associated
with depression and obesity.

Age as Moderator

Most studies assume a direct effect between trait conscientious-
ness and health outcomes, either physical or mental, but it is likely
that the relationship is more complicated (Shanahan et al., 2014).
As suggested by the life course of personality model, it is impor-
tant to address what the authors view as a shortcoming of the
extant literature, the need to understand the mechanisms that link
trait conscientiousness with health and how these operate (Shana-
han et al., 2014). This view suggests that as individuals age trait
conscientiousness increases in importance. A defining character-
istic of individuals high in trait conscientiousness is a high level of
orderliness and following of plans (Shanahan et al., 2014). The
short-term health gains from following a plan, for example, a diet,
are typically minimal; it is only over time that the effects of a diet
create larger disparities in weight. Similarly, those high in trait
conscientiousness can create slightly better life opportunities for
themselves over time through healthier choices and more effective
coping behaviors (Shanahan et al., 2014), which can help improve
these individuals’ mental and physical health. In short, hard work
and persistence pay off, and are among the strongest predictors in
psychology of long-term outcomes, but it can take years for
engagement in health behaviors to benefit individual’s health
(Roberts et al., 2007).

Current Study

The aim of the current study was to understand the mediational
pathways from parental warmth in childhood to the health out-
comes of depression and obesity in later life through trait consci-
entiousness. Previous work has focused primarily on mothers’
parenting, largely ignoring fathers (Paquette, 2004); the current
study examined both maternal and paternal parenting. Further-
more, past studies have primarily examined direct relations of
early parenting with depression and obesity (Shanahan et al.,
2014). The life course of personality model suggests the relation is
likely to be more complicated and to further the literature consid-
eration of mediators and moderators is needed (Shanahan et al.,
2014). The current study tested trait conscientiousness as a medi-
ator between childhood parental warmth and adult health outcomes
and further explored the moderating role of age on this mediational
pathway.

The current study used a publicly available longitudinal data set,
known as Midlife in the United States (MIDUS), that followed the
participants for 20 years throughout adulthood and assessed par-
ticipants’ perceived parental warmth, Big Five personality traits,
and long-term mental health outcomes. This longitudinal study
design was particularly valuable for testing the role of personality
traits as it is thought to take time for individual’s personality to
generate detectable change in health outcomes. While there have
been many studies using MIDUS data to examine the factors
contributing to health outcomes including depression and obesity
(e.g., Goodwin & Friedman, 2006), the current study adds to the
literature by examining mediators and moderators through which
early parenting has an effect on later health. First, it was hypoth-
esized that trait conscientiousness would mediate the relation
between perceived parental warmth and self-reported mental
health and obesity; parental warmth would positively predict trait
conscientiousness which would predict less future depressive
symptoms and obesity. Second, it was hypothesized that age would
moderate the mediational relation between parental warmth, trait
conscientiousness, and depression and obesity in a moderated
mediation framework. It is expected that older individuals would
have a stronger relation between trait conscientiousness and de-
pressive symptoms/obesity as they would have had a longer time
to benefit from more conscientious behaviors.

Method

Participants

Data for the current study were drawn from a random digit
dialing (RDD), large, national, secondary data set called MIDUS.
The original MIDUS (called MIDUS 1; T1 in this study) data set
was collected from 1995-1996. Participants had to be between 25
and 75 years old and live in the United States. The follow up to
MIDUS 1, called MIDUS 2 (T2), was collected from 2004 -2006.
The third time point, called MIDUS 3 (T3), was collected from
2013-2014. To be included in the current study participants had to
participate at T2 (N = 2,257). Approximately 70% of the partic-
ipants were retained from T1 to T2 and T2 to T3 had a 62.6%
retention rate. Participants had a mean age of 46.65 (SD = 12.83)
and were 53.5% female at T1, 32.2% of participants had at least a
4-year college degree. Participants had an average income of
$68,233.58. The majority of participants were White (88.4%),
5.6% were Black/African American, and the remaining 6% include
Asian or Pacific Islander, Native American or Aleutian Islander/
Eskimo, multiracial, and other. Among participants in the current
study, 7.76% has some high school or less, 28.24% completed high
school/GED, 30.50% had some college, and 33.50% had a college
degree or higher.

Procedures and Measures

Participants completed a telephone interview and self-administered
questionnaire at all three time points. In the self-administered ques-
tionnaire, participants rated the perceived parental warmth they re-
ceived as children at T1, and their trait conscientiousness, depressive
symptoms, as well as self-reported weight and height at all 3 time
points. The measures used in the MIDUS study were developed by a
group of multidisciplinary experts and pilot tested the scales (see more
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in Brim et al., 2019). A full list of items used in the current study can
be found in Table 2 in the online supplemental materials. The current
study was exempted from institutional review board review as the
MIDUS dataset is a publicly available dataset that does not include
identifiable information.

Maternal and Paternal Warmth

At T1, participants completed 7 items on a 4-point Likert scale
describing their perceived level of warmth received from each of
their parents growing up adapted from Rossi (2001). Items were
rated from 1 (A lot) to 4 (Not at all) and reverse coded for ease of
interpretation. Example items include: “How much love and af-
fection did she [mother]/he [father] give you?” and “How much
did she [mother]/he[father] understand your problems and wor-
ries?” Maternal warmth had a Cronbach’s alpha of 0.91, paternal
warmth had a Cronbach’s alpha of 0.93. A latent variable using all
seven items as indicators was created and used in all analyses.

Conscientiousness

Participants were asked to indicate how well statements de-
scribed them on five items related to conscientiousness, adapted
from Rossi (2001), on a 4-point Likert scale from 1 (A lot) to 4
(Not at all) and reverse coded for ease of interpretation. Example
items include: Organized and Hardworking. These items had a
Cronbach’s alpha of 0.69. The mean of these items was used as the
scale score for conscientiousness. This measure is also used in
other publications examining personality traits (e.g., Goodwin &
Friedman, 2006).

Depressive Symptoms

Participants’ depressive symptoms were assessed using Mr-
cozek and Kolarz’s (1998) Negative and Positive Affect Scale.
Participants rated the frequency of 6 items related to depressive
symptoms on a 5-point Likert scale from 1 (all of time) to 5 (none
of the time) at T1 and T3. These items were reverse coded these
items to 0 (none of time) to 4 (all of the time). Cronbach’s alpha
was 0.87 at Tland 0.85 at T3. This scale has been shown to have
good psychometric properties (Chan et al., 2020). A latent variable
using all six items as indicators was created and used in all
analyses.

BMI

BMI was calculated based on participants self-reported height
and weight and then calculating their BMI. A BMI of 30 or greater
is considered obese according to the CDC.

Age

Participants were also asked for their birthdate which was used
to calculate their age in years. This was used as a moderator of the
effect of conscientiousness on obesity and depression.

Covariates

Participants were asked to report highest educational attainment
on 12 levels, ranging from less than high school to terminal degree,
which was treated as a continuous variable in analyses. Race and
gender were both included as covariates. Race was dichotomized
to White and non-White as over 88% of participants were White.

These variables were used as covariates as they have been found to
be related to depression and obesity in previous work and are
associated with a wide variety of health outcomes (Luppino et al.,
2010).

Data Analyses

Data were analyzed using the lavaan package in R (Rosseel,
2012). Missing data percentages at T1 across all variables range
from 0-12.5%. This percentage of missing data across all vari-
ables increases to 20% at T2 and further increases to 48—49% at
T3. Little’s missing completely at random test revealed the data
were not missing completely at random (x> = 436.17, df = 198,
p < .01). However, the missing pattern can be predicted by age,
education, and conscientiousness, which was supported by the
results of separate variance ¢ tests. Pairwise deletion was used to
handle missing data as this has been tested to be most effective
with analysis using diagonal weighted least squares (DWLS; As-
parouhov & Muthén, 2010).

Path analysis models were estimated using DWLS estimator as
the variables were ordinal and DWLS has been shown to be an
appropriate estimator for ordinal variables (Asparouhov &
Muthén, 2010). Latent variables of paternal and maternal warmth
at T1 were entered as independent predictors, the mean score of
conscientiousness at T2 was entered as a mediator, age at T2 as a
moderator and the latent variable of depressive symptoms and
measured variable of BMI at T3 were entered as dependent vari-
ables (Figure 1). Previous depressive symptoms and obesity were
controlled for in all analyses, as these health problems tend to
persist over time as was previous conscientiousness (Herman et al.,
2009). BMI was dichotomized into less than 30 (not obese) and 30
or greater (obese) so the probability of being obese could be
estimated rather than estimating changes in BMI which can be
difficult to interpret in a meaningful way. Next, the conditional
effect of maternal/paternal warmth was probed at one standard
deviation below the mean age (43.08), at the mean age (55.84), and
one standard deviation above the mean age (68.60). Additionally,
we tested the interaction at young adulthood (Age 30), middle
adulthood (Age 50), and older adulthood (Age 70) to have a more
meaningful interpretation of the participant’s age. These age
groups were chosen as they correspond to meaningful develop-
mental stages and also produced groups that were all of sufficient
size (n > 200) to run the analyses. Participant education was
entered as a covariate as were previous time points of depressive
symptoms and obesity status. Indirect effects were tested with
10,000 bootstrap samples. An initial model was run using race and
gender as covariates; however, both variables were unrelated to
both depression and obesity and were removed from the final
model.

Results

Descriptive statistics and bivariate correlations for all study
variables are available in the online supplemental materials (Part
1). All items measuring maternal and paternal warmth were sig-
nificantly positively correlated. Conscientiousness was signifi-
cantly positively correlated with maternal and paternal warmth but
negatively correlated with depression at both T1 and T3. The first
step of analyses was to estimate a measurement model for the
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Figure 1

GERHARDT, FENG, AND CHAN

Moderated Mediation Model With Estimated Unstandardized Coefficients

Conscientiousness

Note. b = regression coefficient; SE = standard error.
™ p <.01.

latent variables. This model fit well; root-mean-square error of
approximation (RMSEA) = 0.041, RMSEA 90% CI [0.38, 0.043],
comparative fit index (CFI) = 0.935, standardized root-mean-
square residual (SRMR) = 0.037 and all items loaded significantly
on their latent factors. Since the same items were used to measure
both maternal and paternal warmth, errors of these items were
correlated. Similarly, the same items were used to measure depres-
sive symptoms at both T1 and T3 so their errors were correlated as
well.

The structural model also fit well, RMSEA = 0.066, RMSEA 90%
CI [0.064, 0.067], CFI = 0.942, SRMR = 0.059; full parameter
estimates for the model are available in Table 1. The two outcome
variables were depressive symptoms and obesity status at T3. The
model explained a moderate amount of the variance in depressive
symptoms (R? = 0.255) and in obesity status (R* = 0.380) at T3.
Since past literature has suggested that depression and obesity are
correlated with one another, the residual covariance between obesity
and depressive symptoms was estimated but the covariance was not
significant (b = 0.015, SE = 0.010, p = .152; Luppino et al., 2010).
A complete model with unstandardized estimates can be found in the
online supplemental materials (Part 2).

This model tested how the magnitude of the mediated effect
varied as a function of age. The results using age at T2 at the mean,
one standard deviation above and below the mean were essentially
the same as using Ages 30, 50, and 70. Only the results using 30,
50, and 70 years of age were reported in the current study. The
relationship between conscientiousness and depressive symptoms
(b = —0.016, SE = 0.005, p = .003) as well as obesity
(b = —0.009, SE = 0.003, p = .004) at T3 was moderated by age.
More specifically, maternal warmth at T1 was related to decreased
levels of depressive symptoms at T3 mediated by conscientious-
ness at T2, moderated by age at T2. Maternal warmth at T1 had a

b=.001, SE=.037

=-026, SE = 037 -====------=-"="%

b=-.003, SE =.002

" b=-.003,
SE = .001#* Agex

=..025,SE=.052 sAge
Conscientiousness

+ Depression f

=4 Obesity

=-.016,
SE = .005**

b=-.009, SE = .003**

significant indirect effect, mediated by conscientiousness, on de-
pression in older (b = —0.049, SE = 0.025, p = .047), middle-
aged (b = —0.036, SE = 0.018, p = .044), and younger adults
(b = —0.022, SE = 0.011, p = .039). The strength of the indirect
effect increased as individuals became older such that the effect on
70-year-olds was stronger than 50-year-olds which was stronger
than 30-year-olds. The effect of paternal warmth at T1 did not have

Table 1
Estimated Parameters for the Moderated Mediation Model

Variables b SE p value
Mediator: Conscientiousness T2
Maternal warmth 0.044 0.016 .006
Paternal warmth 0.024 0.014 .089
Participant education 0.014 0.005 .003
Outcome: Depressive symptoms T3
Maternal warmth —0.026 0.037 477
Paternal warmth 0.017 0.032 .602
Conscientiousness T2 —0.250 0.052 .637
Participant age —0.003 0.002 .053
Age X Conscientiousness —0.016 0.005 .003
Depressive symptoms T1 0.410 0.050 <.001
Participant education —0.049 0.009 <.001
Outcome: Obesity T3
Maternal warmth —0.011 0.021 .608
Paternal warmth —0.009 0.018 .632
Conscientiousness T2 0.001 0.037 985
Participant age —0.003 0.001 <.001
Age X Conscientiousness —0.009 0.003 .004
Obesity T1 0.650 0.034 <.001
Participant education —0.024 0.005 <.001

Note. b = regression coefficient; SE = standard error; T1 = Time 1;
T2 = Time 2; T3 = Time 3.
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any significant indirect effects on depressive symptoms or obesity
at T3, however the difference between the indirect effects of
maternal and paternal warmth at T1 on depressive symptoms at T3
were tested and the differences were not statistically significant at
all age levels (ps = .465—.468).

Maternal warmth at T1 also had a significant indirect effect on
reducing the likelihood of being obese at T3, mediated by consci-
entiousness at T2, among young, middle-, and old-aged adults.
Maternal warmth at T1 was significantly related to obesity status
in older (b = 0.26, SE = 0.013, p = .049), middle-aged (b =
0.019, SE = 0.009, p = .045), and younger adults (b = 0.011,
SE = 0.005, p = .040). As individuals got older the strength of the
indirect effect increased. Again, paternal warmth at T1 was not a
significant predictor of obesity status at T3 for all three levels of
age but the effect of paternal warmth at T1 was not significantly
different from maternal warmth (ps = .465-.469). All indirect
effects can be found in Table 2.

Discussion

Previous work has established that parenting is related to the
health outcomes of depressive symptoms and obesity (Baker &
Hoerger, 2012; Lessard et al., 2010). The current study attempted
to expand this understanding by examining how conscientiousness
mediates early experiences with both fathers and mothers in con-
nection with depressive symptoms and obesity. It also examined
how conscientiousness and age interact in predicting depressive
symptoms and obesity in a moderated mediation framework. The
current study found that conscientiousness mediated the relations
between early maternal warmth and later depressive symptoms as
well as obesity suggesting that this personality trait is important to
consider in the development of both mental and physical health
problems. Further, a significant moderating effect of age on con-
scientiousness for both depressive symptoms and obesity was
found. Taken together these results indicated that conscientious-

Table 2
Indirect Effects of Parental Warmth on Health Outcomes
Mediated by Conscientiousness at Age 30, 50, and 70

Age b SE p value
Maternal indirect effects on depressive
symptoms
30 years —0.022 0.011 .039
50 years —0.036 0.018 .044
70 years —0.049 0.025 .047
Paternal indirect effects on depressive
symptoms
30 years —0.012 0.008 141
50 years —0.019 0.013 .146
70 years —0.027 0.019 150
Maternal indirect effects on obesity
30 years —0.011 0.005 .040
50 years —0.019 0.009 .045
70 years —0.026 0.013 .049
Paternal indirect effects on obesity
30 years —0.006 0.004 146
50 years —0.010 0.007 150
70 years —0.014 0.010 153

Note. b = regression coefficient; SE = standard error.

ness was a mediator of the effect of early maternal warmth on
depressive symptoms and obesity and this effect varies by age.

The current finding partly supported the first hypothesis. The
current study found that conscientiousness mediated the relation
between early maternal warmth, but not paternal warmth, and later
health outcomes only when age was considered as a moderator.
Early maternal warmth was significantly associated with higher
conscientiousness. This is related to the idea that personality is at
least somewhat malleable by environmental effects as has been
found by past literature and theory (McCrae et al., 2000). Further-
more, conscientiousness significantly predicted less depressive
symptoms and obesity, which was consistent with past research
(Shanahan et al., 2014). The significant mediation relationship
suggested that early maternal warmth enhances individuals’ con-
scientiousness, which in turn reduced levels of depressive symp-
toms and likelihood of obesity.

Paternal warmth was not found to significantly predict consci-
entiousness, nor did it have an indirect effect through conscien-
tiousness to either depressive symptoms or obesity. While it is
possible that maternal warmth is more important than paternal
warmth to children’s outcomes, it is also possible that warmth is
not how fathers relate to children. Recent work has suggested that
fathers relationship with their children may be more focused on
teaching children how to explore the world and interact with
unexpected events rather than providing warmth (Paquette, 2004).
Future work should consider other parenting constructs, such as
challenging parenting behavior to understand fathers’ parenting
(Majdandzi¢ et al., 2018). Furthermore, the difference between
maternal and paternal warmth’s indirect effects on depressive
symptoms and obesity was not significant. This suggested that the
effects of maternal and paternal warmth were similar even though
only maternal warmth had a significant relationship with depres-
sive symptoms and obesity.

The current results supported the second hypothesis: age mod-
erates the mediation relationship. The interaction term between age
and conscientiousness was significant in predicting both depres-
sive symptoms and obesity; this indicated that at all ages the effect
of conscientiousness was different. The strength of the mediating
effect of conscientiousness increased as individuals age, indicating
that conscientiousness has an increasing effect on depression and
obesity as age increases. This directly supported the idea put
forward by the life course of personality model that researchers
must consider age when evaluating the effects of conscientious-
ness on health (Shanahan et al., 2014).

Another interesting aspect of this model is the lack of effect by
both gender and race. The effect of race may be explainable as
only a small portion of the sample is non-White (11.6%) and
collapsing several different racial groups into one may create
mixed signals that do not rise to the level of significance. The
effect of gender, or lack thereof, on depression is more interesting,
particularly as women are known to have a higher rate of depres-
sion compared to men (Moussavi et al., 2007). However, the
relation between gender and depression is also known to be com-
plicated and has many moderating factors such as socioeconomic
status, family support, and personality (e.g., Flouri & Buchanan,
2003; Gerhardt et al., 2020; McCrae et al., 2000). It is possible that
examining a direct relationship between gender and depression
may have led to our lack of findings regarding depression. A more
nuanced examination of this relation, including exploring a poten-
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tial moderating or mediating process, may be required but is
beyond the scope of the current study.

Results of the current study should be considered in light of the
fact that it relied on a single reporter to retrospectively recall their
childhood experiences. These experiences could be misremem-
bered, and retrospective data is generally considered less ideal than
prospective data. Additionally, participants self-reported height
and weight which could be intentionally misreported due to factors
such as social desirability or unintentionally misreported due to
potentially inaccurate measurement. Relatedly, there may be issues
of shared method variance as one reporter provided all responses.
Further, many of the measures used in the current study are unique
to MIDUS as it frequently uses shortened or adapted versions of
well-established measures, leading to poorer reliability in some
measures (Brim et al., 2019). Finally, it should be noted that this
sample may not be representative of the overall population of the
United States as the sample is predominately White. Future studies
may want to test these same effects in more diverse samples. In
addition, there are several other factors known to be related to
development of depression and obesity such as socioeconomic
status, health care access, diet, culture, and many other factors that
are not within the scope of the current study. Future studies may
want to examine these additional factors. Nonetheless, the current
study also had several important strengths. First, the use of an
RDD sample provided protection from biased sampling method-
ology and should, to an extent, alleviate concerns about represen-
tativeness of the sample. Second, the data was longitudinal which
allowed us to test effects over time including mediating and
moderating effects and shed light onto the moderating and medi-
ating effects of how parenting affected health outcomes and ac-
counts for developmental changes throughout adulthood. Future
studies could use multiple reporters or observational techniques to
reduce the shared methods variance and single reporter bias. In
addition, future studies may want to consider other parenting
constructs, particularly ones that may be more associated with
father child relationships.

Future studies may want to examine potential bidirectional rela-
tionships between obesity, depression, and other variables such as the
ability to exercise self-control (Sokol et al., 2017). Relatedly, depres-
sion could affect perceptions of parental warmth as participants recall
their early childhood experience. It is possible that there is a reciprocal
relationship between obesity, depression, and cognitive variables and
that this relationship is quite nuanced. The relationship between
cognitive variables and depression, as well as obesity, is known to be
complicated and involves many moderators such as resilience and
environment (Herman et al., 2009; Ingram, 2003; Lohman et al.,
2016; Luppino et al., 2010). This study also has important practical
implications for helping alleviate obesity and depression. First, chil-
dren who are found to have lower levels of conscientiousness may
need additional support as they are at increased likelihood of devel-
oping obesity and depression. This is particularly true for children
who also have parents that lack warmth or are otherwise unavailable.
Further, attempting to help parents express warmth toward their
children and understanding the importance of this task may also help
reduce obesity and depression. This study is a first step in beginning
to understand how some of these moderators are related to the devel-
opment of depression and obesity as well as how early interventions
may be better able to prevent and treat obesity and depression.

The current study found that higher levels maternal warmth had
a significant indirect effect, through conscientiousness, in reducing
both depressive symptoms and obesity in later life. This suggested
that researchers may want to consider psychosocial mediators,
such as conscientiousness, when examining the role of parenting in
health outcomes. In addition, this effect differed across all ages,
highlighting the importance of considering developmental per-
spectives in understanding health processes and supporting the life
course of personality model. The current study provided a further
examination of the role of personality as a mediator for translating
parenting in early childhood to both mental and physical health
outcomes in individual’s later life.
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