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Abstract Whereas previous research on environmental fac-
tors implicated in the intergenerational transmission of depres-
sion has tended to focus on the role of parenting quality (e.g.,
harshness), the current study sought to assess whether struc-
tural aspects of families may contribute to depression-relevant
affective and immune processes in youths. Specifically, the
present study examined the role of family routines in linking
parental depressive symptoms to youth emotion regulation, a
depression-relevant marker of low-grade inflammation, and
depressive symptoms in youths. 261 parent-adolescent dyads
reported on their own depressive symptoms, family routines,
and youths’ emotion regulation abilities. In addition, periph-
eral blood was drawn from youths to assess levels of the
proinflammatory cytokine interleukin 6 (IL-6). Path analyses
provided support for a model in which parental depressive
symptoms related to fewer family routines, which in turn were
associated with higher IL-6 and depressive symptoms in
youths as well as marginally associated with worse youth
emotion regulation. Moreover, family routines were found to
statistically account for part of the association between parent-
and youth- depressive symptoms. Together, these results sug-
gest that family routines may represent an additional facet of
the family environment that can potentially contribute to the
intergenerational transmission of depressive symptoms.

Keywords Depressive symptoms . Intergenerational
transmission . Family routines . Inflammation . Emotion
regulation

Introduction

Depression in children and adolescents (hereafter referred to as
youths) is a prevalent, recurrent, and frequently chronic disor-
der, representing a considerable public health burden (Birmaher
et al. 2005; Costello et al. 2002). Approximately 20 % of indi-
viduals will meet full diagnostic criteria for major depressive
disorder at least once by age 18 (Lewinsohn et al. 1993). Once
diagnosed, these youths also have a cumulative probability of
recurrence of 40 % within 2 years and 70 % within 5 years
(Birmaher et al. 1996; Lewinsohn et al. 2000), as well as a two-
fold increased chance of developing major depression as adults
(Weissman et al. 1999). The extent of youth depression is clear-
ly considerable; moreover, its impact can be tragic. Depression
places youths at greater risk for psychiatric comorbidity, sub-
stance use, and suicide, the third most common cause of death
among individuals aged 10–24 (Angold and Costella 1993;
Galaif et al. 2007; Miniño 2010; Rohde et al. 1991). An under-
standing of the etiology of this disorder in youths is therefore
vital to developing and expanding interventions aimed at its
prevention and treatment (Howe 2003).

Parental depression is one key factor that predicts risk for
youth depression (Goodman et al. 2011; Halligan et al. 2007;
Hammen and Brennan 2003), and, as such, it offers valuable
insight into pathways that may contribute to the development
of the disorder. Here, work on intergenerational transmission
mechanisms highlights the significance of environmental fac-
tors in conferring risk. Although shared genes certainly play a
critical role in depression (Lahey et al. 2011; Sullivan et al.
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2000), genetics do not wholly, or even largely, account for risk
(Silberg et al. 2010; Singh et al. 2010), such that exposure to
parental depression increases risk for youth depression regard-
less of shared genetic profiles (Tully et al. 2008). This expo-
sure is believed to affect multiple processes relevant to depres-
sion in youths, including not only psychological development,
but also internal biological processes, such as children’s stress
response systems (Del Giudice et al. 2011). This is consistent
with a psychoneuroimmunological approach to the study of
psychopathology, which emphasizes transactions between the
immune and nervous systems in shaping mental and physical
health (Raison et al. 2006). To this end, the most prominent
models of how environmental factors associated with parental
depression lead to youth depression include both psychological
and physiological mechanisms (Goodman and Gotlib 1999).

A primary pathway for environmental risk—and subse-
quent effects on psychological and biological processes—is
through impairments in parenting behaviors (Lim et al. 2008).
Hammen et al. (2004) found that impoverished parenting be-
haviors, in the form of greater hostility/control and less
warmth/acceptance—in conjunction with greater interperson-
al stress—accounted for the links between maternal
depression and depression in youths. Drawing on multiple
informants, Ge et al. (1994) similarly showed that harsher
and more inconsistent disciplinary behaviors by parents me-
diated the association between parental depressed mood and
depressive symptoms in adolescents. Meta-analyses confirm
that parents with depression demonstrate significantly more
negative parenting behaviors, including more frequent hostile
or intrusive behaviors and expressions of negative affect
(Lovejoy et al. 2000), and that behaviors relating to parental
warmth, withdrawal, aversiveness, and over-involvement are
reliably associated with youth depression (McLeod et al.
2007).

Family Routines: an Alternative Factor
in the Intergenerational Transmission of Depression?

Although previous work has tended to focus on the quality of
family behaviors (such as warmth or harshness), structural
aspects of family interactions may also be important to the
intergenerational transmission of depression. Specifically, we
propose that family routines—by providing organization and
predictability to relationships between parents and children—
may represent a novel dimension of family life to consider in
the context of the intergenerational transmission of depres-
sion. Jensen et al. (1983) define family routines as
Bobservable, repetitive behaviors which involve two or more
family members and which occur with predicable regularity in
the day-to-day and week-to-week life of the family^ (p.201).
Some examples of family routines include eating meals to-
gether, engaging in regularly designated family leisure time,
and having coordinated wake and bedtime rituals. Although

family routines are not completely independent from indica-
tors of quality (e.g., more harmonious families may better
implement routines), these behaviors are believed to primarily
act as structuring units, fostering stability by establishing ex-
pectations and generating greater predictability within the
family (Boyce et al. 1983; Jensen et al. 1983).

This predictability may be consequential for mental health;
several lines of research support the notion that experiences
that are unpredictable are more closely associated with pro-
cesses relating to depression—such as learned helplessness,
perceived stress, psychological well-being, and physiological
stress responses—than experiences that are predictable, re-
gardless of whether the experiences are controllable
(Abramson et al. 1978; Sapolsky 1994; Tetrick and LaRocco
1987; Tiggemann and Winefield 1987). For similar reasons,
chaotic or capricious parenting practices that undermine pre-
dictability are held as maladaptive forms of caregiving
(Gardner 1989; Ross and Hill 2002) and may have repercus-
sions for youth depression. For example, Benson et al. (2008)
demonstrated that sixth-grade children with mothers who
were less consistent with rule-enforcement showed higher
levels of both internalizing and externalizing symptoms.
Regarding family routines specifically, Brody and Flor
(1997) found that children in families with fewer predictable
routines had worse behavioral self-control, which in turn was
associated with more internalizing and externalizing
symptoms.

If family routines may confer risk for youth depression,
through what pathways might these associations operate?
We propose that family routines may contribute to the
intergenerational transmission of depression by shaping
two key processes in a biopsychosocial model of depres-
sion, specifically, youth cellular inflammatory processes
and emotion regulation abilities. To situate this hypothe-
sis, we first describe how family routines may act on
inflammation and emotion regulation processes and then
review research evidence connecting these mechanisms to
depression.

Inflammation and Family Routines

Substantial research points to intimate connections between
individuals’ psychological experiences and aspects of the im-
mune system (Cohen and Herbert 1996; Miller et al. 2011;
Segerstrom and Miller 2004). Thus, consistent with a
psychoneuroimmunological approach, one biological process
implicated in the etiology of depression that may be affected
by family routines is inflammation. Briefly, when the body’s
inflammatory response is acutely activated (such as by infec-
tion or injury), proinflammatory cytokines, such as interleukin
1 (IL-1), interleukin 6 (IL-6), and tumor necrosis factor-alpha
(TNF-α) are released and help coordinate responses of im-
mune cells to repair tissue damage or destroy the infection
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(Kiecolt-Glaser and Glaser 2002; Kiecolt-Glaser et al.
2002). While these acute responses are necessary in the
short term to protect the body, they can lead to chronic
low-grade inflammation if sustained over a long period of
time. Low-grade inflammation, in turn, is believed to
contribute to a variety of negative physical and mental
health outcomes (Fan et al. 2007; Ridker et al. 2000;
Sesso et al. 2007).

By promoting greater predictability and stability, family
routines may affect youth inflammatory processes. Indeed,
predictability has been identified as a key dimension of expe-
riences that moderates stress responding, such that more pre-
dictable experiences evoke lower physiological responses
(Sapolsky 1994). In addition, greater structural regularity
may foster cohesion and facilitate a less frenzied environment
that results in fewer experiences of acute stress (Jensen et al.
1983). In line with these possibilities, greater family chaos has
been shown to interact with lower socioeconomic status to
predict higher levels of low-grade inflammation in adolescents
(Schreier et al. 2014). In contrast, greater utilization of rou-
tines within families of children with asthma has been found
to predict decreases in mitogen-stimulated production of the
asthma-relevant cytokine interleukin 13 over an 18-month pe-
riod (Schreier and Chen 2010). The extent to which daily
family routines may be linked to cytokines associated with
depression in a medically healthy population remains unclear,
however.

Inflammation as Pathway to Youth Depression

Several converging findings suggest that inflammation and
depression are closely linked. First, individuals with depres-
sion who are otherwise medically healthy have been found to
have elevated levels of proinflammatory cytokines and acute-
phase proteins (Dowlati et al. 2010; Ford and Erlinger 2004;
Gimeno et al. 2008; Herbert and Cohen 1993; Howren et al.
2009; Liu et al. 2012; Maes et al. 1995; Suarez et al. 2003). In
particular, individuals with depression have higher levels of
IL-1, IL-6, TNF-α, and C-reactive protein (CRP). Second,
rates of depression are disproportionately elevated for individ-
uals with inflammatory diseases (Bruce 2008). For example,
depression is recognized as frequently comorbid with cardio-
vascular disease (McConnell et al. 2005) and children with
asthma have a two-fold higher prevalence of depressive/
anxiety symptoms compared to children without asthma
(Katon et al. 2007). Third, stimulation of the inflammatory
response, such as by injecting healthy individuals with a bac-
terial endotoxin or administering cytokine-therapy for the
treatment of cancers and certain infections, induces low mood
and other depressive symptoms (Eisenberger et al. 2010;
Raison et al. 2006). Together, these results are consistent with
the theory that proinflammatory processes may not only result
from—but may actually contribute to—the development of

depression (Cicchetti et al. 1999; Felger and Lotrich 2013;
Raison and Miller 2011). Consequently, by affecting youths’
inflammatory profiles, disruptions in family routines may in-
crease risk for depression as well.

Emotion Regulation and Family Routines

Impairments in family routines may also confer risk for
depression by affecting psychological processes, such as
emotion regulation abilities. As defined by Thompson
(2013), emotion regulation encompasses Bthe extrinsic
and intrinsic processes responsible for monitoring, evalu-
ating, and modifying emotional reactions, especially their
intensive and temporal features, to accomplish one’s
goals^ (pp. 27–28). The developmental theory of emotion
regulation posits that one’s utilization of these processes
grows out of consistent family behaviors early in life
(Fox and Calkins 2003). Thus, it is possible that family
routines may exert a stabilizing force for youths that facil-
itates better emotion regulation abilities even into
adolescence.

Here, parent-child contact is believed to be the initial
method of affective regulation for infants (Field 1996;
Fox and Calkins 2003; Gross and Thompson 2006).
Through sensitive, predictable responding by parents, in-
fants are thought to begin the process of developing a rep-
ertoire of emotion regulation strategies, solidifying over
time to engender better coping as children grow older
(Calkins 1994). As youths become more independent in
late childhood and adolescence, the family context con-
tinues to provide important models, behaviors, and rein-
forcements for emotion regulation skills and expectations
(Morris et al. 2007; Valentiner and Holahan 1994).

One such source of continued family influence may be
family routines. In families characterized by stable patterns
of interpersonal routines, youth may have clearer expectations
for their own behavior and for the roles, dependability, and
support of other family members, facilitating self-regulation.
Indeed, routinized behavior has been associated with better
self-control in samples of both Caucasian and African
American adolescents (Brody and Flor 1997; Fiese and
Kline 1993; Jensen et al. 1983). By extension, it is possible
that the regulation of emotions may be similarly associated
with family routines.

Emotion Regulation as Pathway to Youth Depression

Perhaps not surprisingly, the selection and utilization of emo-
tion regulation strategies is one prominent mechanism robust-
ly linked with depression (Berking et al. 2008). In adults,
individuals with current, as well as remitted, depression show
a range of specific emotion regulation deficits, including a
lack of inhibition of negative material, less use of reappraisal
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of situations, greater rumination, and greater use of emotional
suppression (Joormann and Gotlib 2010). Impairments are
also found with regard to depression in youths (Cole et al.
2008). For example, less inhibition of negative stimuli and
greater reliance on emotional suppression have been demon-
strated in samples of adolescents who are depressed (Betts
et al. 2010). Additionally, Silk et al. (2003) found that depres-
sive symptoms were correlated with emotion regulation strat-
egies that were less effective at reducing negative affect (such
as rumination and denial) in the daily lives of adolescents, as
well as with greater emotional intensity and lability. For these
reasons, emotion regulation is believed to be a key risk factor
for the development of depression in youths, such that an
inability to reduce sad affect or distress in appropriate ways
presages the development of the disorder and may be seen as
an important diathesis (Kovacs et al. 2008).

The Present Study

The present work sought to test the role of family routines
in the intergenerational transmission of depressive symp-
toms via effects on emotion regulation processes and a
biomarker of inflammation. As displayed in a schematic
model of our hypotheses in Fig. 1, we predicted that par-
ents who were experiencing higher levels of depressive
symptoms would be less able to provide a predictable fam-
ily environment for their children, which would be
reflected in fewer family routines. In turn, we hypothesized
that, for youths, fewer family routines would be related to
higher levels of the proinflammatory cytokine IL-6 in cir-
culation and to poorer emotion regulation abilities in
youth—two markers related to key components of risk that
we anticipated would be associated with youth depressive
symptoms. Finally, we predicted that fewer family routines
would be related to higher levels of depressive symptoms
in youths, both directly and indirectly through IL-6 and
emotion regulation abilities.

Method

Adolescent children (ages 13–16) and their parents were re-
cruited through advertisements in local media into a larger

study on cardiovascular functioning and family characteris-
tics. As per our recruitment strategy, interested, eligible fam-
ilies responded to our advertisements. If there were multiple
children in a family who were eligible to participate, the fam-
ilies decided amongst themselves which youth participated.
All participants were required to be free of chronic and acute
illness and to be fluent in English. Two-hundred-sixty-one
dyads composed of one adolescent and one parent from each
family participated. Seventy-six percent of parents were
mothers and 53 % of children were female. Youths were on
average 14.53 years old (SD = 1.07) and parents were on
average 45.83 years old (SD = 5.50). Forty-nine percent of
children identified as being of European descent, 36 % iden-
tified as being of Asian descent, 5 % identified as being of
Latin American descent, 5 % identified as being of African
descent, and 5% identified as Bother.^Average family income
was in the $50,000–74,999 Canadian dollars range and par-
ents had on average some college education. Seventy-one per-
cent of parents were married, 18 % were divorced, and 11 %
were single.

Procedure

As part of a laboratory visit, parents and youths provided
written consent and assent before independently completing
a series of questionnaires, described below. In addition, pe-
ripheral blood was drawn from youths. Covariates potentially
related to independent or dependent variables, including age,
gender, ethnicity, and waist circumference, were also
assessed.

Measures

Depressive Symptoms Parents and youths independently
completed the Center for Epidemiological Studies
Depression Scale Short Form (CESD; Bjorgvinsson et al.
2013). This widely-used self-report depression screen probes
for the frequency of ten depressive symptoms over the course
the previous week and is appropriate for use with both ado-
lescents and adults (Bradley et al. 2010; Mojtabai and Olfson
1999). Its reliability and validity have been established in clin-
ical as well as community samples, showing convergence
with other self-report measures of depression and with clinical

Fig. 1 Schematic of
hypothesized study model
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diagnoses of major depressive disorder (Anderson et al. 1994;
Bjorgvinsson et al. 2013). Higher scores on this measure in-
dicate greater depressive symptomatology (α = 0.81 for par-
ents; α = 0.72 for youths, current sample).

Family Routines Parents and youths also independently com-
pleted the Family Routines Inventory (Jensen et al. 1983), a
20-item measure probing for how regularly family members
engage in specific behavioral routines in any given week.
Participants were asked to rate how much various behaviors
are a routine in their family, such as BChildren do the same
things every morning as soon as theywake up^ or BFamily has
certain ‘family time’ each week when they do things together
at home.^ Responses follow a 4-point scale from almost never
to always with specific frequencies provided as guides (for
example, 3–5 days a week or most weekdays, depending on
whether the item is appropriate across the week or for week-
days only). This scale has been shown to have good test-retest
reliability and validity (Jensen et al. 1983) and to converge
with other measures of child routines (Sytsma et al. 2001).
Higher scores on this inventory indicate family environments
characterized by greater regularity of family routines (α = 0.85
for parents; α = 0.79 for youths, current sample). In the pres-
ent study, youth and parent scores were significantly correlat-
ed (r = 0.33, p < 0.001); consequently, reports were standard-
ized and then averaged to create a single, more reliable indi-
cator of family routines. This approach of combining parent
and youth reports creates a more reliable indicator of behav-
iors as they actually occur at home (Epstein 1979), such that
each respondent can supplement the limits to the recall and
responses of the other regarding a shared context. In addition,
it reflects the importance of considering the family as a unit
(rather than only the parent’s or youth’s appraisal).

Youth Emotion Regulation Parents reported on their child’s
perceived emotion regulation abilities by completing a short-
ened version of the Emotion Regulation Checklist (Shields
and Cicchetti 1997). They rated six statements on a 4-point
scale to indicate the extent to which emotion regulation abil-
ities were characteristic of their child, including BIs able to
delay gratification^ and BCan recover quickly from things that
upset or distress him/her.^ Higher scores on this measure re-
flect more adaptive emotion regulation skills (α = 0.75, cur-
rent sample).

Inflammatory Biomarker Peripheral blood was drawn from
youths using antecubital venipucture into serum separator
(SST) tubes. Serum was harvested by centrifugation at
1200 g for 10 min and was then frozen at −30 °C until assays
were performed. Circulating levels of interleukin 6 (IL-6)
were assessed in the lab using high sensitivity ELISA kits
(R&D Systems, Minneapolis, MN). This system has a lower
detection threshold of 0.07 pg/ mL. Intra- and interassay

coefficients of variation were less than 10 %. This marker
was selected because elevations in IL-6 (and other pro-
inflammatory cytokines) are believed to play a role in the
pathogenesis of depression (Raison et al. 2006) and have been
shown to be elevated in individuals with major depressive
disorder (Dowlati et al. 2010; Liu et al. 2012). IL-6 values
were log transformed prior to analysis to normalize the
distribution.

CovariatesDemographic characteristics of youth age, gender,
and ethnicity were assessed and retained as covariates.
Ethnicity was represented using a set of dummy codes to
create contrasts between being of European descent, Asian
descent, or other descent. Youth waist circumference was ad-
ditionally included as a covariate for analyses with IL-6 to
control for the potential contribution of adiposity to inflam-
matory processes (i.e., to be sure that obesity was not account-
ing for potential links between IL-6 and youth depressive
symptoms). As a measure of adiposity, waist circumference
has been shown to be a better predictor of chronic inflamma-
tion than body mass index (Festa et al. 2001; Hermsdorff et al.
2010).

Statistical Plan

Descriptive statistics and zero-order correlations between
study variables were computed. Following this, path analyses
were conducted to simultaneously test direct and indirect path-
ways linking the constructs of interest. We aimed to (a) test a
scenario involving the role of routines as a link between pa-
rental depression and child depression, while (b) simulta-
neously testing the mechanisms through which routines might
confer risk, both directly and indirectly through associations
with emotion regulation and IL-6 production. Path analyses
were conducted using the Mplus software (version 6.12,
Muthén & Muthén 2007) and used maximum likelihood esti-
mation with robust standard errors. Given that only 3 % miss-
ing data was observed, imputation was unnecessary. Model fit
was evaluated using several statistics: overall model fit was
assessed by examining the chi-square test of fit, in which a
nonsignificant value indicates acceptable fit, the Comparative
Fit Index (Bentler 1990), in which a value above 0.90 is con-
sidered acceptable (Bentler and Bonett 1980), and the root-
mean-square error of approximation (RMSEA), for which a
value less than 0.08 is considered indicative of a reasonable fit
(Browne and Cudeck 1992). Comparisons between nested
models were evaluated using the chi-square test of difference,
in which a nonsignificant value indicates that both models are
of equivalent fit (and thus the more parsimonious model
should be used), while a significant value indicates the nested
model is a worse fit for the data (Schermelleh-Engel and
Moosbrugger 2003). Although we hypothesized specific
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associations between our variables (as displayed in the sche-
matic), we began by testing a full model in which all paths
were specified and then compared this to models in which
paths were increasingly eliminated based on their statistical
significance, stopping once the fit of the nested model was
worse than the one prior. This approach allows us to determine
whether the best-fitting model for our data is or is not consis-
tent with our hypothesized model. Specific parameters of path
analyses are described below and standardized coefficients
(betas) are presented in all path analysis results.

Results

Descriptive statistics and intercorrelations for study variables
are presented in Tables 1 and 2. There were several significant
correlations between demographic covariates and study vari-
ables. Specifically, families with older children endorsed few-
er routines, as did families of European descent. In contrast,
families of Asian descent endorsed more routines. IL-6 levels
were negatively associated with child age, but positively as-
sociated with waist circumference. Boys and youths of
European descent reported lower levels of depressive
symptoms.

Next, path analyses were conducted. Parent and youth de-
pressive symptoms, routines, emotion regulation, and IL-6
variables were included in the path analyses. Across all
models, each of these variables was regressed onto covariates
of age, gender, and dummy codes representing being of
European descent, Asian descent, or neither European nor

Asian descent. IL-6 was additionally regressed onto waist cir-
cumference. The direct paths specified in the full model
(Model A) were links from parental depressive symptoms to
family routines, emotion regulation, IL-6, and youth depres-
sive symptoms, from family routines to emotion regulation,
IL-6, and youth depressive symptoms, from emotion regula-
tion to IL-6 and youth depressive symptoms, and from IL-6 to
youth depressive symptoms. These pathways were specified
based on previous research examining connections between
aspects of family life and youth psychobiological functioning,
as reviewed above. In addition to the significance of direct
effects, the path analysis results also indicated significance
levels of each possible indirect effect.

The standardized path coefficients for the full model are
presented in Fig. 1. For clarity, contributions of demographic
covariates are not presented. Overall, Model A had acceptable
fit, where Χ2[4, N = 260] = 6.47, ns; CFI = 0.976, and
RMSEA = 0.049. The simultaneous estimation of direct ef-
fects was largely consistent with the theoretical model, such
that there was a significant direct path from parental depres-
sive symptoms to family routines (β = −0.20, 95 % CI [−0.30,
−0.10]), p < 0.01, and to emotion regulation abilities
(β = −0.19, 95 % CI [−0.31, −0.06], p < 0.01). Significant
direct paths also existed to child depressive symptoms from
family routines (β = −0.20, 95 % CI [−0.33, −0.07], p < 0.01),
emotion regulation abilities (β = −0.17, 95 % CI [−0.29,
−0.04], p < 0.01), and IL-6 (β = 0.14, 95 % CI [0.02, 0.25],
p < 0.05). Direct paths between parental depressive symptoms
and child depressive symptoms (β = −0.11, 95 % CI [−0.02,
0.23], p < 0.10), family routines and emotion regulation abil-
ities (β = 0.11, 95 % CI [−0.02, 0.25], p < 0.10), and family
routines and IL-6 levels (β = −0.12, 95 % CI [−0.24, 0.01],
p < 0.10) were marginally significant. The paths from parental
depressive symptoms to youth IL-6 and from emotion regula-
tion to IL-6 were nonsignificant (β = 0.04, 95 % CI [−0.10,
0.17], ns and β = −0.05, 95 % CI [−0.20, 0.09], ns,
respectively).

Tests of indirect effects are presented in Table 3. These
reveal a significant indirect pathway from parent depressive
symptoms to youth depressive symptoms through family rou-
tines (β = 0.04, 95 % CI [0.00, 0.08], p < 0.05). In addition,
there were marginally significant indirect pathways from pa-
rental depressive symptoms to youth depressive symptoms
through emotion regulation abilities (β = 0.03, 95 % CI
[−0.01, 0.07], p < 0.10) and from parental depressive symp-
toms to youth IL-6 levels through family routines (β = 0.02,
95 % CI [0.00, 0.04], p < 0.10).

To probe for the best fitting model, we next compared
Model A to a trimmedmodel that retained pathways originally
shown to be significant or marginally significant (Model B).
Given our focus on the hypothesized role of family routines in
conferring aspects of risk, we opted to retain marginally sig-
nificant pathways as well as significant pathways in order to

Table 1 Descriptive statistics of study variables

Variable Mean SD Observed
Range

Primary Variables

CESD Parent 6.42 4.77 0–30

CESD Child 7.80 4.43 0–21

Family Routines Inventory (parent report) 38.96 8.65 12–60

Family Routines Inventory (child report) 34.61 8.60 12–53

Emotion Regulation Checklist 18.22 3.08 6–24

Interleukin 6 (pg/mL) 1.01 1.41 0.05–15.58

Covariates

Youth Age 14.53 1.07 13–16

Waist Circumference (cm) 75.73 11.82 26–123

% Female 53 %

% European Descent 49 %

% Asian Descent 36 %

% Other Descent 15 %

CESD Center for Epidemiological Studies-Depression Scale (Short
Form). pg/mL = picogram /milliliter. Interleukin 6 is presented
untransformed
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further probe connections between family routines and youth
emotion regulation and between routines and youth IL-6
levels, which were marginally significant in the first model.
(We also tested a model in which only significant paths were
retained, described below as Model C.) Overall, Model B had
acceptable fit as well, where Χ2[6, N = 260] = 6.61, ns;
CFI = 0.993, and RMSEA = 0.021. An examination of the
chi-square test of difference suggested that this trimmed,
nested model (Model B) was equivalent in fit to the Model

A (Χ2
diff [2, N = 260] = 0.235, ns), and thus superior. This

determination is further supported by comparing the values of
the CFI and RMSEA across the models, as well.

As displayed in Fig. 2, direct paths from parental depres-
sive symptoms to family routines (β = −0.20, 95 % CI [−0.30,
−0.10], p < 0.01) and to emotion regulation abilities
(β = −0.18, 95%CI [−0.31, −0.06], p < 0.01) were significant.
As before, direct paths to child depressive symptoms from
family routines (β = −0.20, 95 % CI [−0.33, −0.07],

Table 2 Intercorrelations amongst study variables

Variable 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. CESD-Parent 0.19** −0.21** −0.21** 0.09 0.06 0.11 −0.03 −0.03 0.10

2. CESD-Youth −0.23** −0.22** 0.19** 0.02 0.14* −0.15* 0.12 0.09

3. Routines 0.15* 0.16* −0.13* −0.05 −0.14* 0.24** −0.11
4. Emotion Regulation −0.09 −0.03 0.02 0.04 0.04 −0.07
5. IL-6 (log) −0.14* 0.12 0.01 −0.07 0.21**

6. Age −0.05 0.04 −0.05 0.21**

7. Gender 0.02 −0.08 −0.13*
8. European descent −0.74** 0.02

9. Asian descent 0.00

10. Waist Circumference

IL-6 Interleukin 6. Routines reflect the sum of z-scored parent- and child-reports of the Family Routines Inventory. IL-6 analyses were computing using
log10 transformation of raw values. Gender was coded where 1 = male and 2 = female. European descent and Asian descent were dummy coded using a
system of contrast coding where 0 = no endorsement and 1 = endorsement of racial category

*p < 0.05; **p < 0.01

Table 3 Standardized results of
indirect effects analyses using
path analysis with all paths
estimated simultaneously and
adjusted for covariates

Indirect Paths β SE p-value % var of total effect

Model A

Parent CESD➔ Routines ➔ Youth CESD 0.04 0.02 0.02 22 %

Parent CESD➔ Emotion Regulation ➔ Youth CESD 0.03 0.02 0.05 16 %

Parent CESD➔ IL6➔ Youth CESD 0.01 0.01 0.62 3 %

Parent CESD➔ Routines ➔ Emotion Regulation −0.02 0.01 0.11 11 %

Parent CESD➔ Routines ➔ IL6 0.02 0.01 0.09 34 %

Routines➔ Emotion Regulation➔ CD 0.00 0.00 0.55 8 %

Routines➔ IL6 ➔ CD −0.02 0.01 0.16 7 %

Model B

Parent CESD➔ Routines ➔ Youth CESD 0.04 0.01 0.03 22 %

Parent CESD➔ Emotion Regulation ➔ Youth CESD 0.03 0.02 0.06 17 %

Parent CESD➔ Routines ➔ Emotion Regulation −0.02 0.01 0.11 11 %

Parent CESD➔ Routines ➔ IL6 0.03 0.01 0.05 –

Routines➔ Emotion Regulation➔ CD −0.02 0.01 0.16 8 %

Routines➔ IL6 ➔ CD −0.02 0.01 0.12 8 %

Model C

Parent CESD➔ Routines ➔ Youth CESD 0.04 0.02 0.02 –

Parent CESD➔ Emotion Regulation ➔ Youth CESD 0.04 0.02 0.05 –

% var of total effect = the percentage of the variance in the total effect of the independent variable on dependent
variable accounted for by specified indirect path. Values are listed as B–^ if no direct path between variables was
specified in the model
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p < 0.01), emotion regulation abilities (β = −0.17, 95 % CI
[−0.29, −0.04], p < 0.01), and IL-6 (β = 0.14, 95 % CI [0.02,
0.26], p < 0.05) were also significant. In contrast to Model A,
the path from family routines to IL-6 was statistically signif-
icant in Model B (β = −0.13, 95 % CI [−0.26, −0.01],
p < 0.05). Direct paths between parental depressive symptoms
and child depressive symptoms (β = −0.11, 95 % CI [−0.02,
0.23], p < 0.10) and between family routines and emotion
regulation abilities (β = 0.11, 95 % CI [−0.02, 0.24],
p < 0.10) were marginally significant.

Similar to Model A, tests of indirect effects revealed a
significant indirect path from parental depressive symptoms
to youth depressive symptoms through family routines
(β = 0.04, 95 % CI [0.00, 0.08], p < 0.05). There were also

marginally significant indirect effects of parental depressive
symptoms on youth depressive symptoms through emotion
regulation abilities (β = 0.03, 95 % CI [−0.01, 0.07],
p < 0.10) and of parental depressive symptoms on youth IL-
6 levels through family routines (β = 0.02, 95 % CI [0.01,
0.05], p < 0.10).

We next compared the trimmed model retaining both mar-
ginal and significant paths (Model B) to a model in which only
the significant paths were retained from the full model (Model
C). Here, Χ2[9, N = 260] = 16.75, n.s.; CFI = 0.924, and
RMSEA = 0.058, indicating adequate fit. A comparison of
this model to the prior model (Model B) using the chi-
square test of difference indicated that the model retaining
both marginal and significant paths (Model B) was superior
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in fit to the model retaining significant paths only (Model C)
(Χ2

diff [3, N = 260] = 10.045, p < 0.05). Consequently, Model
B (retaining both marginal and significant paths) was the best
fitting model for our data and we did not test any further
nested models.

For Model C, all specified paths were significant, such that
there were significant paths from parental depressive symp-
toms to family routines (β = −0.20, 95 % CI [−0.30, −0.10],
p < 0.01) and to emotion regulation abilities (β = −0.21, 95 %
CI [−0.34, −0.08], p < 0.01). Paths from family routines, emo-
tion regulation, and IL-6 levels to child depressive symptoms
were also significant (β = −0.22, 95 % CI [−0.36, −0.09],
p < 0.01; β = −0.19, 95 % CI [−0.31, −0.06], p < 0.01; and
β = 0.14, 95 % CI [0.02, 0.27], p < 0.05, respectively).

Tests of indirect effects revealed that there were significant
indirect paths from parent depressive symptoms to child de-
pressive symptoms through both family routines and emotion
regulation abilities, (β = 0.04, p < 0.05, 95 % CI [0.00, 0.08],
and β = 0.04, p < 0.05, 95 % CI [0.00, 0.08], respectively).

Discussion

As researchers and clinicians seek to understand and thwart
the intergenerational transmission of depression between par-
ents and children, they increasingly turn to modifiable charac-
teristics of the family environment that may confer risk
(Connell and Dishion 2008; Valdez et al. 2010). While previ-
ous work has tended to focus on the quality of parenting char-
acteristics, such as parental warmth or harshness, the current
work sought to test a model in which structural aspects such as
routines within families may contribute to key immunologic
and affective processes. In keeping with a biopsychosocial
conceptualization of the intergenerational transmission of de-
pression (Goodman and Gotlib 1999; Raison et al. 2006), the
results of the present study suggest that the utilization of fam-
ily routines may play a role in multiple risk processes, consis-
tent with our hypothesized model. Specifically, we found that,
in the best fitting model of risk, family routines were signifi-
cantly associated with both parent- and youth-depressive
symptoms, youths’ levels of a biomarker of low-grade inflam-
mation, IL-6, and had a marginally significant association
with youths’ emotion regulation abilities. Furthermore, our
model revealed that a statistically significant portion of the
observed link between parent- and youth- depressive symp-
toms (22 %) was accounted for by fewer family routines.

That parental depressive symptoms were related to fewer
family routines is consistent with prior work documenting
depression-related impairments in other aspects of caregiving,
such as more intrusive interactions and greater hostility to-
ward children (Ge et al. 1994; Lovejoy et al. 2000). As such,
this work extends an understanding of the taxonomy of care-
giving deficits that may exist when a parent is depressed.

Multiple different depressive symptomsmay contribute to this
particular impairment. For example, parents may find it more
difficult to access the energy for engaging in consistent inter-
actions with their children due to motivational declines or
sleep disturbance (Goyal et al. 2007). Even if attempted, those
interactions may be less reinforcing, as greater anhedonia may
result in parents deriving less satisfaction or pleasure from
spending time regularly with their child (Lovejoy et al.
2000; Pizzagalli 2014). It is also possible that if interactions
with a depressed parent are more aversive, youths, too, may be
less willing to participate in family routines.

In turn, families with fewer routines have youths with risk-
ier phenotypes. In the current study, fewer family routines was
associated with higher IL-6 levels in youths and showed a
trend-level association with worse emotion regulation, in line
with the proposal that less predictable family behaviors may
undermine structure and regularity and relate to depression-
relevant affective and immunologic processes (Abramson
et al. 1978; Boyce et al. 1983).

That IL-6 was significantly related to youth depressive
symptoms echoes the findings that individuals with depres-
sion show elevations in this biomarker, reaffirming links be-
tween psychopathology and inflammation even in adoles-
cence (Gabbay et al. 2009; Miller and Cole 2012). Although
there was not evidence that IL-6 accounted for the association
between family routines and youth depressive symptoms
(contrary to our predictions), there was a marginally signifi-
cant indirect effect of family routines accounting for part of
the link between parental depressive symptoms and youth IL-
6. This finding is consistent with previous work attesting to
associations between impairments in caregiving and youth
inflammation (Miller and Chen 2010; Repetti et al. 2011).
Indeed, given that inflammation is implicated not only in de-
pressive disorders but also in a variety of physical health dis-
orders, such as heart disease and certain cancers (Heikkilä
et al. 2008; Ridker et al. 2000), this pathway from parental
depression and family routines to youth inflammation may
have important implications for offspring’s health in the future
if sustained over the long term. For example, previous work
has shown that children raised in abusive or dysfunctional
family environments show elevations in forms of cancers,
chronic lung disease, skeletal fracture, ischemic heart disease,
and liver disease (Felitti et al. 1998). It is possible that the
absence of family routines, if it encourages repeated activation
of the inflammatory processes that give rise to higher IL-6,
may over time impact both physical and mental health.

With regard to emotion regulation, there was a significant
pathway from parental depressive symptoms to youth emotion
regulation and a marginally significant pathway from family
routines to emotion regulation abilities, suggesting that youths
exposed to parental symptomatology or who have more cha-
otic home environments may have less support for learning
adaptive coping strategies (Repetti et al. 2002), resulting in
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weaker development of emotion regulation skills and more
emotional lability that confer risk for depression (Morris
et al. 2007; Thompson et al. 2012). There was also a margin-
ally significant indirect effect in which emotion regulation
abilities accounted for part of association between youth de-
pressive symptoms and parental depressive symptoms,
highlighting the importance of affective processes for inter-
generational transmission.

These pathways through family routines, emotion regu-
lation, and IL-6 may represent broad risk for a range of
mental and physical health problems, but they also show
particular connections to youth depression. Here, we found
that not only were there direct effects between family rou-
tines and youth depressive symptoms, there was also a sig-
nificant indirect effect in which parental depressive symp-
toms related to youth depressive symptoms through family
routines. In this way, routines appear to be one mechanism
that confers risk for the intergenerational transmission of
depressive symptoms. Although the size of this effect is
small, it may nonetheless represent an important risk factor
(Prentice and Miller 1992). Indeed, even small changes in
depressive symptoms or subsyndromal depression may re-
sult in notable impairment for individuals (Rapaport and
Judd 1998). Furthermore, given that adolescence represents
a time of increasing vulnerability for the onset of major
depressive disorder (e.g., Burke et al. 1991), it is possible
that family factors that contribute to risk during this period
will have a more substantial impact than at other develop-
mental periods. However, further work is needed to test this
possibility directly.

There are several limitations to acknowledge in the present
work. First, the study was cross-sectional in nature, making it
impossible to determine directionality or causality. For exam-
ple, it is possible that higher youth depressive symptoms may
lead to fewer routines or may take a toll on parental mental
health, rather than the reverse. Future longitudinal work will
be important for determining the time course and direction of
these pathways. Second, parent and youth depressive symp-
toms were assessed at the symptom-level using short self-
report inventories, rather than clinician-administered mea-
sures or more comprehensive, multidimensional assessments.
However, the CES-D has been shown to converge with clini-
cian diagnoses and is commonly used in clinical settings, in-
cluding primary care (Bjorgvinsson et al. 2013; Fischer et al.
2003). Thus, although it is brief, the measure represents an
important real-world tool for the diagnosis and treatment of
depressive symptoms. Moreover, a dimensional (vs. categor-
ical) approach to depression acknowledges the substantial toll
that even subthreshold depressive symptoms can take on psy-
chosocial functioning (Rapaport and Judd 1998). Future work
would also benefit from observational or daily diary assess-
ment of other constructs such as family routines or emotion
regulation, as well as youth reports of emotion regulation.

There are also limitations regarding the study sample. For
example, the current study was conducted in a city in which
the majority of the citizens are of European or Asian descent,
which was reflected in the low numbers of participants of
Latin American or African descent, limiting generalizability.
Additionally, the sample was drawn from the community and
required that participants not take medication for chronic
health issues. Thus, no participants included in the study were
on long-term psychotropic medication, which likely contrib-
uted to the generally low levels of depressive symptoms ob-
served in parents and youths. However, if anything, restricted
range should attenuate the magnitude of associations (Wiberg
and Sundström 2009), underestimating the contribution of
family routines to these pathways. Rather, that these associa-
tions emerge in normative family environments suggest that
they may represent a persistent source of influence on youths
across the spectrum of functioning.

The current research also raises several important issues
deserving of future study. Examinations of interventions
aimed at cultivating family routines will be particularly fruitful
for determining causal pathways and for testing additional
implications. For example, although the focus of the current
project was on how family routines may affect youths, addi-
tional research should consider how the implementation of
family routines may impact parents with depression. Might
consistently engaging with their children around dinners or
homework serve as a form of behavioral activation that
lessens depressive symptomatology in parents? Or might it
represent an additional burden for parents that saps already
limited energetic resources? Longitudinal work will be espe-
cially important for clarifying these potential effects and for
examining other parent and child characteristics that may con-
tribute to the generation or maintenance of family routines,
including assessments of family quality.

Another interesting topic for future work would be to ex-
amine how systems outside of the home may influence family
routines and youth mental health. For example, certain reli-
gious communities have regular patterns of worship that may
add consistency to weekly family behaviors, while schools
can differ in whether class schedules are consistent or variable
across days of the week. It would be interesting to see whether
such community-level structures might relate to youth mental
health as well or how other types of regularly-occurring family
behaviors would relate to these outcomes. With regards to this
last point, the current work was guided by the conceptualiza-
tion of family routines provided by Jensen et al. (1983).
However, other types of behaviors, such as family prayer,
seasonal vacations, or holiday traditions could be considered
family traditions or rituals and should be investigated in the
future.

Additional work should also consider other forms of youth
psychopathology. For example, future work might examine
associations between parental depression, family routines,
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and youth ADHD or anxiety disorders. Previous work has
shown that maternal depression is associated with broad risk
for youth mental health disorders (Goodman et al. 2011). Thus,
it is possible that impairments in family routines may confer
risk for other forms of psychopathology. Relatedly, future work
should also consider whether there might be forms of youth
psychopathology for which the cultivation of family routines
would be contraindicated. For example, would it be possible for
families to become overly rigid about family interactions in
ways that then undermine healthy youth functioning?

Despite these limitations and unanswered questions, the
current work has several notable strengths and important im-
plications. First, the present study examined a novel, integra-
tive model for the transmission of depressive symptoms,
reflecting the interconnections of social, biological, and psy-
chological processes in the context of youth psychopathology.
In doing so, it drew on multiple reporters and a multi-method
approach, reducing the likelihood that associations amongst
variables were due to shared method variance. Second, it
highlighted a dimension of family life that may be particularly
conducive to modification through behavioral interventions.
Promoting the cultivation of family routines may be safer,
more cost effective, more palatable, and more easily dissem-
inated than other types of interventions for depression such as
specialized therapies or prescriptions for psychotropic medi-
cations, which require extensive training and expertise on the
part of the care provider. Lastly, by testing multiple outcome
variables, such as emotion regulation and IL-6, the current
study has implications for theoretical models of the biological
and psychological processes involved in youth depression. In
sum, the results of this study suggest that family routines may
be an important factor to consider in terms of youth mental
and physical health and their underlying processes.
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