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Abstract

Emerging evidence suggests that family members’ stress and family interactions vary across days. This study examined the
daily associations among parental and adolescent daily stress, parental warmth, and adolescent adjustment with a 30-day
daily diary study among 99 ethnically diverse Canadian parent—adolescent dyads (54% White, 23% Asian, 9% multiracial,
Mo = 14.5, 55% female). Multilevel structural equation modeling revealed a negative within-day link between parental
daily stress and parental warmth, and positive within-day links between adolescent daily stress and their emotional problems
and negative affect. Parental warmth was positively associated with the next day’s adolescent positive affect and prosocial
behaviors, and explained the cross-day link between parental daily stress and adolescent adaptive outcomes. The findings
indicate parent-driven effects in daily family stress processes.

Keywords

Introduction

Parenting practices have potent impacts on various aspects
of adolescent socioemotional and behavioral development
(Hoeve et al., 2009; Semtana & Rote, 2019). There are
reciprocal and dynamic relations between parenting prac-
tices and child behaviors over development (Paschall &
Mastergeorge, 2016), both of which are influenced by
experiences within and outside the family (Belsky, 1984;
Lippold et al., 2016). Emerging evidence suggests that
family members’ daily stress, experiences, and family
interactions vary from one day to another (Brenning et al.,
2022; Fosco & Lydon-Staley, 2020), but scarce research has
investigated the within-family associations between family
members’ daily stress, parenting behaviors, and child
adjustment at the daily level. The current study sought to
explore the parent-driven processes in the cross-day asso-
ciations between parental daily stress, parental warmth, and
various adolescent emotional and behavioral adjustment, as
well as the child-driven processes in the daily associations
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among adolescent daily stress, their adjustment, and par-
ental warmth in response to different adolescent behaviors.

Parental and Adolescent Stress in Daily Lives

Individual and familial stressors may impede child develop-
mental processes through interrupting family dynamics and
interactions. For instance, the family stress model posits that
familial economic hardship hinders children’s developmental
competences through inducing parental psychological dis-
tress, triggering disrupted parenting, and escalating tensions
among family members (Masarik & Conger, 2017). In
addition, researchers have documented the work-family
spillover effect, such that stresses that one experiences in
their work domain can be transmitted into their family life
and interrupt their family obligation and interactions
(Almeida et al., 1999; Bolger et al., 1989). Finally, parental
psychopathology and mental health problems (e.g., parental
anxiety and depression) are positively linked to negative and
maladaptive parenting (Crosby Budinger et al., 2013; Love-
joy et al., 2000; McCabe, 2014), which may ultimately
impede child developmental processes.

Previous studies have primarily focused on the role of
major and/or chronic stressors (e.g., financial difficulty,
parental psychopathology; Lovejoy et al., 2000; Masarik &
Conger, 2017) in family processes. However, both parents
and adolescents may experience minor unpleasant and
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stressful events of various types, frequencies, and severities
in daily lives, which may have both short- and long-term
impact on individual well-being (Almeida, 2005; DeLongis
et al., 1982; Zheng et al., 2022). Notably, despite their
short-lived nature, daily stressors likely exert pertinent and
salient impacts on daily family process and individual well-
being given their recurring and cumulative nature (Almeida,
2005). Existing longitudinal studies primarily examined the
family stress processes on a macro timescale spanning
across multiple years. Nonetheless, family members’
experiences and family interactions happen at the daily
level, and differences in family dynamics can happen both
at the between-person level (i.e., the rank order of one’s
experiences and behaviors relative to other people) and at
the within-person level (i.e., the changes of individuals’
experiences and behaviors relative to their average levels
across time; Keijsers, 2016). Further, family processes
observed at the macro timescale may not necessarily gen-
eralize to the micro timescale (e.g., seconds, hours, days;
Aunola et al., 2013; Boele et al., 2020; Keijsers et al.,
2022). Thus, there remains limited knowledge on the
dynamic processes linking family stress and child well-
being in families’ daily lives.

A growing body of research has employed daily diary
methods to elucidate the proximal dynamics of family
processes in daily lives (Keijsers et al., 2022; Laurenceau &
Bolger, 2005). Research has demonstrated robust daily links
between parental stress and parenting behaviors or
parent—child interactions. Specifically, on days when par-
ents experience high stress (e.g., parental, home, or work
stress), they tend to show more negative parenting beha-
viors (e.g., psychological control; Malinen et al., 2017),
have more parent—child conflicts (e.g., Mastrotheodoros
et al.,, 2020; Nelson et al., 2017), and experience lower
levels of parent-infant closeness (Feinberg et al., 2019).
Moreover, parental emotional exhaustion fully explains the
within-day link between parental work-family conflict and
parental controlling behaviors towards toddlers (Brenning
et al., 2022). Regarding adolescents’ daily stress, a paucity
number of studies have shown that adolescents tend to
report higher levels of depressed mood and negative affect
on days with more stressful events (Lippold et al., 2016;
White & Shih, 2012; Zheng et al., 2022). Collectively, these
findings indicate the pivotal roles of family members’ daily
stressors in their daily functioning, and more studies are
needed to understand these associations at the daily level.

Reciprocal Associations of Parent-Adolescent
Interactions in Daily Lives

Parenting practices do not influence child development
unidirectionally. Family and developmental theories have
suggested that children and adolescents do not passively

internalize parenting practices, but could also elicit and alter
parenting behaviors, demonstrating the bidirectional nature
of parent—child interactions (Belsky, 1984; Cox & Paley,
1997). For instance, parents may respond to children’s
maladaptive behaviors in a negative and controlling way as
parents may perceive their children as difficult and defiant,
which could trigger more rebellious behaviors of the chil-
dren and result in a vicious cycle within the parent—child
dyad (Belsky, 1984). Meta-analyses have accordingly
documented parent-driven (Hoeve et al., 2009; Pinquart,
2017), child-driven (Yan et al., 2021), or reciprocal asso-
ciations (Paschall & Mastergeorge, 2016) between various
parenting behaviors (e.g., warmth, sensitivity, support,
harsh discipline, rejection) and child adjustment (e.g.,
externalizing and delinquent behaviors, internalizing beha-
viors) throughout infancy and adolescence.

Some recent studies have explored the daily links
between parenting practices and various child outcomes.
For instance, within the same day, adolescent-reported
parental support was positively associated with adolescents’
need satisfaction, and negatively with adolescents’ negative
mood (Janssen et al., 2021; Laporte et al., 2022). None-
theless, in an 8-day daily diary study among 9- to 17-year-
olds in the U.S., adolescent-reported parent—adolescent
negative (but not positive) interactions were positively
associated with their physical health problems (e.g., head-
ache, tiredness, stomachache) on the same day (Lippold
et al., 2016). Scarce studies have explored the cross-day
links between parenting practices and child development.
As some rare exceptions, among 8- to 12-year-olds in
Belgium, van der Kaap-Deeder et al. (2017) found a cross-
day positive association between child-perceived maternal
psychological control and children’s negative affect, as well
as a cross-day negative association between maternal psy-
chological control and children’s positive affect. Wang et al.
(2021) reported that during the COVID-19 pandemic, U.S.
adolescent-reported parental support was negatively related
to adolescent negative affect and positively to adolescent
positive affect within the same day. However, the cross-day
association was only found between parental support and
adolescent positive, but not negative, affect.

Relative to the parent-driven effects, fewer studies have
explored the daily child-driven or reciprocal effects of
parent—child interactions (but see Bai et al., 2017; Fosco
et al., 2021). More importantly, scarce studies have exam-
ined the child-driven or reciprocal effects of parent—child
interactions in cross-day contexts, and extant results yielded
inconsistent conclusions. Specifically, in a 7-day daily diary
study, Finnish Ist graders’ negative emotions were nega-
tively linked with parental psychological control on the next
day, while parental psychological control was positively
linked with children’s negative emotions on the next day
(Aunola et al., 2013). Xu and Zheng (2022) revealed
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bidirectional cross-day links between parental psychologi-
cal control and adolescent emotional problems, although the
patterns differed based on parent—adolescent convergency
versus divergency in perceiving those behaviors. In a group
of Dutch adolescents and over two weeks, Boele et al.
(2022) found neither parent- nor child-driven -effects
between parental support and adolescents’ depressive
symptoms and negative affect across days. Finally, in a 21-
day daily diary study among 13-16-year-olds, adolescent
anger was positively linked to parent-reported
parent—adolescent conflict of the next day, but adolescent-
reported parent—adolescent conflict was negatively linked to
parental anger of the next day (LoBraico et al., 2020). The
inconsistent findings suggest that the mechanisms between
parenting and child outcomes may vary across the assessed
timescales (i.e., within or across days), durations, specific
measures, or historical contexts (e.g., major societal chal-
lenges such as COVID-19 pandemic). More studies are
sorely needed to understand the mutual influences of par-
ental and adolescent behaviors in daily lives.

Despite that some previous daily diary studies have
separately investigated the daily relations of daily stress with
individual well-being (Lippold et al., 2016; Zheng et al.,
2022) and parenting behaviors (Malinen et al., 2017), and the
links between daily family interactions and child outcomes
(Laporte et al., 2022; Janssen et al., 2021), scant studies have
explored the daily mechanisms among family members’
daily stress, parenting behaviors, and child outcomes in daily
contexts. As a few notable exceptions, Chung et al. (2009)
found that parent-adolescent conflict fully explained the
within-day positive link between interparental conflict and
adolescent emotional distress among a group of ethnically
diverse 12th graders in the U.S. over two weeks. Schmidt and
colleagues (2021) recently found in a 21-day diary study that
within the same day, negative parent—child interactions par-
tially explained the association between parental daily stress
and 6- to 19- year-old German children’s positive and
negative affect during the COVID-19 pandemic. However,
neither study examined the child-driven or reciprocal pro-
cesses underlying family members’ daily stress, parenting
behaviors, and adolescent adjustment.

Current Study

Increasing evidence has documented the prominent roles of
family members’ daily stress in informing family interac-
tions and adolescent well-being, as well as the bidirectional
associations between parenting practices and adolescent
adjustment. Nonetheless, less is known about the family
processes that link family members’ daily stress, parenting
behaviors, and adolescent adjustment at the daily level.
Therefore, the present study aimed to fill this literature gap.

@ Springer

Specifically, this study examined the relations between
parental daily stress, parental warmth, and various adoles-
cent emotional and behavioral adjustment (i.e., positive and
negative affect, prosocial behaviors, emotional problems). It
was hypothesized that parents who experienced higher than
their average levels of daily stress would show lower than
their average levels of parental warmth on the same day,
which in turn would be positively associated with adoles-
cent positive affect and prosocial behaviors, and negatively
with adolescent emotional problems and negative affect, on
the next day. Simultaneously, this study also examined the
relations from adolescents’ daily stress to parental warmth
through adolescent behaviors to investigate the potential
reciprocal associations of parent—adolescent daily interac-
tions. Specifically, within the same day, it was anticipated
that adolescents’ daily stress would be negatively associated
with their positive affect and prosocial behaviors, and
positively with their emotional problems and negative
affect. Furthermore, adolescents with higher than their
average levels of positive affect and prosocial behaviors
would elicit higher than their average levels of parental
warmth on the next day, while adolescents with higher than
their average levels of emotional problems and negative
affect would evoke lower than their average levels of par-
ental warmth on the next day.

Methods
Participants and Procedures

The participants included 99 ethnically diverse
parent—adolescent dyads recruited from western Canada.
Adolescents’ ages ranged between 12 and 17 years old
(M=14.52, SD=1.77, 1.01% missing age information,
54.54% female). Adolescents identified themselves as
White (53.54%), Asian (23.23%), multiracial (9.09%),
Latino or Hispanic (4.04%), Black or African (2.02%), and
other (7.07%, 1.01% missing ethnic information). Parents’
ages ranged between 30 to 60 years old (M =43.66,
SD =6.18, 71.72% female, 2.02% missing age and sex
information). Slightly over half (57.58%) of the parents
self-identified as White, 28.28% Asian, 4.04% Latino or
Hispanic, 2.02% Black or African, 2.02% multiracial, and
2.02% other (4.04% missing). Parental personal annual
income ranged from below $35,000 (18.18%), to above
$65,000 (38.38%), with 9.09% between $35,000 and
$45,000, 12.12% between $45,000 and $55,000, 18.18%
between $55,000 and $65,000 (4.04% missing). The pri-
mary analyses (i.e., the daily associations between parental
and adolescent daily stress, parental warmth, and adolescent
adjustment outcomes) included 87 parent—adolescent dyads.
Parent—adolescent dyads were excluded by the program by
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default because they had missingness on at least one of the
exogenous variables (i.e., parental or adolescent daily stress
at day 7 and day 74 1, parental warmth or adolescent
adjustment at day 7—7) within each daily report. Among
those participants, parents on average completed 25.78 days
of reports (96.63% 220 days), and adolescents on average
completed 23.51 daily reports (86.52% =20 days).

Data were collected from February 2019 to October
2020. This study was approved by the Research Ethics
Board at University of Alberta. Newsletters and flyers were
distributed around a western Canadian province, and study
information was posted on social medias to recruit potential
participants. People who reached out to the research team
were informed by trained research assistants that the study
aimed to understand their daily experiences, moods, and
socioemotional development of parent—adolescent pairs.
Parents and adolescents who were interested and agreed in
participation received online consent and assent forms, and
they also received an online baseline survey. Five days after
submitting the baseline survey, parents and adolescents,
respectively, received an online daily survey at 5 pm each
day, for a consecutive 30 days. Participants were instructed
to fill out the daily survey before their bedtime. Parents and
adolescents who completed the 30-day daily survey
received a $45 e-gift card, respectively, as a compensation
for their participation.

Measures
Daily stress

Parents and adolescents respectively reported their own
daily stress in different life aspects (e.g., work, family,
health) using modified items selected from the Hassles
Scale (Kanner et al., 1981). Specifically, parents and ado-
lescents reported whether certain minor life events (e.g.,
“have troublesome neighbors,” “overload with family
responsibilities,” 13 and 19 items for parent- and adoles-
cent-reports, respectively; Appendix A) happened (1 = yes)
or not (0 =no) on that day. All item scores were averaged
to form a composite score, with higher scores representing
higher levels of daily stress on that day. Multilevel ordinal
ws were calculated following the guideline in Geldhof et al.
(2014). The within-level reliabilities were 0.82 and 0.88, for
parent- and adolescent-reported daily stress, respectively. At
the between-level, the ws for parent- and adolescent-
reported daily stress were 0.93 and 0.97, respectively.

Parental warmth
Adolescents reported their perceived parental warmth on a

daily basis (1 =almost never true, 2=rarely true,
3 =sometimes true, 4 = almost always true) on 6 items

(e.g., “My parents treated me nice and kind today.” “My
parents said nice things about me today.”) modified from
previous studies (Artemis & Touloumakos, 2016; Quach
et al., 2015). A composite score was formed by averaging
all item scores, with higher scores represented higher levels
of parental warmth of that day. The within- and between-
level ordinal ws were 0.90 and 0.98, respectively.

Positive and negative affect

Adolescents reported their daily positive affect (five items,
e.g., “active,” “inspired”’) and daily negative affect (five
items, e.g., “upset,” “ashamed”) using the short form Positive
and Negative Affect Schedule (Thompson, 2007). Daily
affect was rated on a 5-point Likert scale ranging from
1 =very slightly or not at all to 5 = extremely. Within each
subscale, item scores were averaged to form a composite of
positive and negative affect of that day, respectively. The
within-level os were 0.63 and 0.74 for positive and negative
affect, respectively. The between-level ws were 0.87 and 0.94
for positive and negative affect, respectively.

Prosocial behaviors

Adolescents reported their daily prosocial behaviors with
the prosocial behaviors subscale of the Strengths and Dif-
ficulty Questionnaire (five items, e.g., “I am helpful if
someone is hurt, upset or feeling ill.” Goodman et al., 1998)
from O (not true) to 2 (certainly true), and the item average
score was used to represent their daily prosocial behaviors.
The within- and between-level ordinal ws were 0.77 and
0.92, respectively.

Emotional problems

Adolescent emotional problems were measured with the
5-item emotional problems subscale drawn from the
Strengths and Difficulty Questionnaire (e.g., “I am
unhappy, depressed, tearful.” Goodman et al., 1998) that
was rated from O (not true) to 2 (certainly true), and all item
scores were averaged to form a composite of emotional
problems of that day. The within- and between-level ordinal
os were 0.73 and 0.94, respectively.

Analytic Strategies

All variables were person-mean centered. To estimate
autoregressive and cross-lagged effects, lagged variables
were first manually created in SPSS 28 for day /—1 and day
t, respectively. Primary analyses were done in Mplus 8.3
(Muthén & Muthén, 1998-2017). Following the conceptual
model in Fig. 1, multilevel SEMs (MLSEM) were esti-
mated. Specifically, at the within level, autoregressive paths
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Fig. 1 Conceptual Model. P
Stress = parental daily stress;
AdStress = adolescent daily
stress; AdAdj = adolescent
adjustment. Parent-driven effect
was presented in gray solid

Day t-1

lines; child-driven effect was

Parenting

presented in gray dashed lines

AdAdj

Within

Between

for parental warmth (path a; in Fig. 1) and adolescent
adjustment (path a,; each outcome was estimated in separate
models) were estimated across days. To estimate the
bidirectional associations between parental warmth and
adolescent adjustment, cross-lagged paths were estimated
across days (paths by and b,). Additionally, on both day ¢
and day 7+ I, paths were estimated from parent-reported
daily stress to the same day’s parental warmth (path c;), and
from adolescent-reported daily stress to the same day’s
adolescent adjustment (path c,). Furthermore, direct paths
were estimated from day ¢ parent-reported daily stress to
day ¢+ I adolescent adjustment (path d,), as well as from
day ¢ adolescent-reported daily stress to day ¢+ I parental
warmth (path d,).

The parent-driven indirect effect was calculated as the
product of the path from parent-reported daily stress to par-
ental warmth on day ¢ and the path from parental warmth on
day ¢ to adolescent adjustment on day ¢+ I (i.e., ¢ X by).
Simultaneously, the child-driven indirect effect was calcu-
lated as the product of the path from adolescent-reported
daily stress to adolescent adjustment on day ¢ and the path
from adolescent adjustment on day ¢ to parental warmth on
day 7+ I (i.e., c; X b,). Lastly, residual covariance between
parental warmth and adolescent adjustment were estimated
within day 7 and day 7+ 1, respectively. The same paths
within (e.g., parental daily stress predicted parental warmth
on day ¢ and day ¢+ I, respectively, path c;) or across days
(e.g., parental warmth predicted adolescent adjustment from
day 7 — 1 to day ¢, and from day ¢ to day ¢+ /, path b;) were
constrained to be the same. Across days, the residual variance
of the same construct (e.g., parental warmth on day ¢ and day
t+ 1), and the residual covariance of endogenous variables
(e.g., residual covariance between parental warmth and
adolescent adjustment on day ¢ and day 7+ I, respectively)

@ Springer
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were also constrained to be the same. At the between level,
the random intercepts of parental warmth and adolescent
adjustment were estimated, as well as the covariance between
these random intercepts. Linear trend was controlled for if
necessary for the endogenous variables (i.e., parental warmth,
adolescent adjustment on day ¢ and day ¢+ I, respectively).
Preliminary results indicated that only adolescent emotional
problems had a significant and negative linear trend. All
models were estimated with the Maximum Likelihood with
robust standard error (MLR) estimator.

Results
Descriptive Statistics

In general, there were more significant correlations at the
between-, as opposed to at the within-level. At both levels,
parental stress was negatively correlated with parental
warmth (r, = —0.23, r,=—0.08, ps=0.030 and 0.004,
respectively), and positively with adolescent emotional
problems (r,=0.32, r,=0.06, ps=0.004 and 0.024,
respectively) and negative affect (r, =0.33, r,=0.06,
ps =0.006 and 0.003, respectively). At the between level,
parental stress was negatively correlated with adolescent
prosocial behaviors (r = —0.30, p = 0.003). At the between-
level, adolescent stress was negatively correlated with
adolescent positive affect and prosocial behaviors
(r=-0.30, p=0.003; r=—0.37, p<0.001, respectively),
but positively with adolescent emotional problems and
negative affect (rs=0.76 and 0.80, ps<0.001). At the
within-level, adolescent stress was positively correlated
with emotional problems and negative affect (rs=0.35,
ps <0.001). At both levels, parental warmth was positively
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:::Eil; lar]i):l)slcgsiptive statistics of 1 > 3 4 5 6 7
1. PStress - 042" —0.23" —0.07 —0.30™ 0.32" 0.33™
2. AdStress 0.07 -0.60™  —0.30" —0.37™ 0.76"" 0.80"
3. Warm —0.08"  —0.05 - 0.54" 051" —049™"  —0.38™
4. PosAff —0.01 —0.03 0.14™ - 043" 036"  -0.12
5. Prosocial ~ —0.01 —0.07 021" 0.17" - —0.17 —0.16
6. Emo 0.06" 035"  —0.08" —0.07 0.02 - 0.86™"
7. NegAff 0.06™ 035" —0.09" 0.08 —0.08" 0.50"" -
M 0.15 0.24 3.22 2.67 1.56 0.44 1.59
SD 0.17 0.25 0.84 0.94 0.44 0.51 0.79
ICC 0.64 0.77 0.75 0.70 0.64 0.76 0.63

Between-person correlations were presented above the diagonal, within-person correlations were presented

below the diagonal

ICCintra-class correlation, PStress parental daily stress, AdStressadolescent daily stress, Warm parental

warmth;  PosAff positive
NegAff = negative affect

"p<0.05, "p<0.01,

otk

p<0.001

correlated with adolescent positive affect (r, =0.54, r,, =
0.14, ps<0.001) and prosocial behaviors (r, =0.51, r,, =
0.21, ps <0.001), and negatively with adolescent emotional
problems (r,=—0.49, p<0.001; r,=—0.08, p=0.024,
respectively) and negative affect (r,=—0.38, p<0.001;
r, = —0.09, p =0.024, respectively). At both levels, ado-
lescent positive affect was positively correlated with pro-
social behaviors (r, =043, r,=0.17, ps<0.001), and
adolescent emotional problems was positively correlated
with negative affect (r, =0.86, r,,=0.50, ps<0.001). At
the within-level, adolescent prosocial behaviors was nega-
tively correlated with negative affect (r=—0.08,
p =0.002). Lastly, at the between-level, adolescent positive
affect was negatively corelated with emotional problems
(r=-0.36, p<0.001). Intra-class correlations (ICCs)
demonstrated that 23% to 37% variances of those constructs
were due to within-person fluctuations (Table 1).

Daily Stress, Parental Warmth, and Adolescent
Positive Affect

There were significant autoregressive paths of parental
warmth (s = 0.29 and 0.30, ps <0.001 from day r—1 to day
t, and from day ¢ and day ¢+ I, respectively) and positive
affect (8 = 0.20, p <0.001). After controlling for the previous
day’s associations, within the same day, parental daily stress
was negatively related to parental warmth (s = —0.09 and
—0.08, ps = 0.004 for day 7 and day 7+ /, respectively). That
is, on days when parents experienced higher than their
average levels of daily stress, adolescents were also likely to
perceive their parents as less warm than their average levels.
Nonetheless, adolescent daily stress was not associated with
their positive affect within-day (s = —0.04, ps =0.149 and
0.148 for day ¢ and day ¢+ I, respectively).

affect,

Prosocial prosocial behaviors, Emo emotional problems,

After accounting for the previous day’s associations, on
days when adolescents perceived that their parents expres-
sed higher than average levels of parental warmth, adoles-
cents were likely to show higher than their average levels of
positive affect (fs = 0.06, ps = 0.024 and 0.023 from day ¢
—1 to day ¢, and from day ¢ and day 7+ I, respectively) on
the next day. Furthermore, there was a direct path such that
on days when parents reported having higher than their
average levels of daily stress, adolescents were also likely to
report having higher than average levels of positive affect
(8 =0.06, p=0.033) on the next day. Adolescent positive
affect was not associated with the next day’s parental
warmth (f = —0.01, p = 0.848), and adolescent daily stress
was not associated with next day’s parental warmth
(#=-0.02, p=0.437). The parent-driven indirect effect
where parental daily stress was linked to parental warmth on
the same day, which in turn was linked to adolescent
positive affect on the next day was marginally significant
(—0.03, 95% CI [—0.05, 0.001], p =0.055). However, the
child-driven indirect effect that linked adolescent daily
stress to parental warmth on the next day through adoles-
cent positive affect on the same day was not significant
(0.001, 95% CI [—0.01, 0.01], p = 0.848; Table 2).

Finally, there was a significant within-day residual cor-
relation between parental warmth and positive affect
(r=0.10, p=0.006). At the between-level, parental
warmth was positively correlated with positive affect
(r=0.57, p<0.001; Fig. 2a).

Daily Stress, Parental Warmth, and Adolescent
Prosocial Behaviors

Both parental warmth (8s = 0.28 and 0.29, ps <0.001 from
day #-1 to day ¢, and from day ¢ and day ¢+ I, respectively)
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Table 2 Unstandardized model results of daily stress, parental warmth, and adolescent adjustment

Positive Affect

Prosocial Behaviors

Emotional Problems Negative Affect

b 95% CI b 95% CI b 95% CI b 95% CI
‘Within level

PStress (t) -> Warm (t) —0.35" [-0.61, —0.09] —0.35" [—0.60, —0.09] —0.34" [—0.59, —0.09] —0.32° [—0.58, —0.06]
Warm (t) -> Warm (t + 1) 030" [0.22, 0.39] 0.29"™ [0.20, 0.37] 0.30™" [0.22, 0.39] 030" [0.22, 0.39]
AdAdj (t) > Warm (t+1) —0.004 [—0.05,0.04] 008  [-0.02, 0.19] 0.06  [—0.02, 0.13] 0.02  [—0.02, 0.06]
AdStress (t) -> AdAdj ()  —0.19  [-0.45,0.07] —0.09  [—0.23, 0.04] 0.68™" [0.48, 0.88] 1.25™ [0.93, 1.58]
AdAdj (1) > AdAdj (t4+1)  0.20™ [0.13, 0.26] 022" [0.14, 0.30] 022" [0.13, 0.31] 0.31 [0.18, 0.44]
Warm (1) -> AdAdj (t+ 1) 0.07"  [0.01, 0.14] 0.06™" [0.03, 0.10] —0.01 [-0.04,0.02] —0.03 [—0.09, 0.03]
PStress (1) > AdAdj (t+1)  0.29°  [0.03, 0.55] 0.05 [—0.08,0.19] —0.10 [-0.22,0.03] —024" [—0.45, —0.03]
AdStress (t) -> Warm (t+1) —0.08  [—0.28,0.12] —0.07 [-0.27,0.13] —0.12 [-032,008] —0.11  [-0.30, 0.07]
Day (1) -> AdAdj (1) - - - - —0.002" [—0.004, 0.000] - -

Residual Covariance® 0.02"  [0.01, 0.03] 0.02™ [0.01, 0.02] —0.01  [=0.01, 0.000] —0.02" [—0.03, —0.003]
Indirect (P) —0.03" [—0.05, 0.001] —0.02" [—0.04, —0.002] 0.004 [—0.01, 0.02] 0.01  [—0.01, 0.03]
Indirect (A) 0.001 [—0.01,0.01] —0.01  [-0.02, 0.01] 0.04  [—0.01, 0.09] 0.03  [—0.02, 0.08]
Between level

Correlation between random  0.33" [0.21, 0.45] 0.12" [0.07, 0.17] -0.16™" [-0.24, -0.09] -0.16™ [-0.24, -0.07]

intercepts

PStress parental daily stress, AdStress adolescent daily stress, Warm parental warmth, AdAdj adolescent adjustment, Indirect (P)indirect effect
from parental daily stress to parental warmth to adolescent adjustment, Indirect (A)indirect effect from adolescent daily stress to adolescent
adjustment to parental warmth. Unstandardized results were presented, significant paths and correlations were bolded. 95% CI was reported as

Mplus does not allow bootstrap 95% CI in multilevel modeling

Residual correlation between parental warmth and adolescent adjustment within day

*p=0.055, p<0.05, “p<0.01, “p<0.001

and prosocial behaviors (f =0.22, p <0.001) showed sig-
nificant stabilities across days. Within the same day, par-
ental daily stress was negatively associated with parental
warmth (s = —0.09 and —0.08, ps =0.005 for day ¢ and
day ¢+ I, respectively), but adolescent daily stress was not
associated with their prosocial behaviors (= —0.04,
p=0.182).

Parental warmth was positively associated with adoles-
cent prosocial behaviors on the next day (8=0.10,
p=0.001), but adolescent prosocial behaviors was not
linked to parental warmth on the next day (fs=0.05,
ps =0.125 and 0.136 from day #-/ to day ¢, and from day ¢
and day ¢+ I, respectively). The direct link between par-
ental daily stress and next day’s prosocial behaviors was not
significant (f = 0.02, p = 0.459), neither was the direct link
between adolescent daily stress and next day’s parental
warmth (= —0.02, p=0.477). The indirect effect that
linked parental daily stress to the same day’s parental
warmth and subsequently the next day’s adolescent proso-
cial behaviors was significant (—0.02, 95% CI
[—0.04,—0.002], p =0.032). However, the indirect effect
that linked adolescent daily stress to the same day’s ado-
lescent prosocial behaviors and subsequently the next day’s
parental warmth was not significant (—0.01, 95% CI
[—0.02, 0.01], p =0.305; Table 2).
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After accounting for the previous day’s associations,
parental warmth and prosocial behaviors had positive
within-day residual correlation (r = 0.18, p <0.001). At the
between-level, parental warmth was positively correlated
with prosocial behaviors (r=0.47, p <0.001; Fig. 2b).

Daily Stress, Parental Warmth, and Adolescent
Emotional Problems

Adolescent emotional problems showed a negative linear
trend (= —0.07, p=0.044). Parental warmth (s =0.29
and 0.30, ps <0.001 from day #-/ to day ¢, and from day ¢
and day ¢+ I, respectively) and emotional problems
(#=0.22, p<0.001) showed significant cross-day stabi-
lities. In addition, parental daily stress was negatively linked
with parental warmth on the same day (8= —0.08,
p =0.005), while adolescent daily stress was positively
linked with their emotional problems on the same day
(s =0.33 and 0.32, ps<0.001 for day ¢ and day 7+ I,
respectively).

The cross-day associations between parental warmth and
the next day’s emotional problems (= —0.02, p = 0.474),
and between emotional problems and the next day’s par-
ental warmth (f=0.03, p=0.122) were not significant.
The direct links between parental daily stress and next day’s
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emotional problems (= —0.04, p =0.115), and between
adolescent daily stress and next day’s parental warmth
(#=-0.03, p=0.231) were not significant either. The
within-level indirect effect from parental stress to adoles-
cent emotional problems through parental warmth was not
significant (0.004, 95% CI [—-0.01, 0.02], p = 0.488), nei-
ther was the indirect effect from adolescent stress to parental
warmth through adolescent emotional problems (0.04, 95%
CI [-0.01, 0.09], p = 0.124; Table 2).

After accounting for previous day’s associations, parental
warmth was not correlated with adolescent emotional problems
(r=—-0.07, p=0.060) within the same day. At the between-
level, parental warmth was negatively correlated with adoles-
cent emotional problems (r = —0.47, p <0.001; Fig. 3a).

Daily Stress, Parental Warmth, and Adolescent
Negative Affect

There were cross-day stabilities for parental warmth
(Bs =0.29 and 0.30, ps <0.001 from day r—1 to day ¢, and
from day r and day ¢+ 1, respectively) and negative affect
(8s =0.30 and 0.31, ps <0.001 from day r—1 to day ¢, and
from day ¢ and day 7+ I, respectively). Parental daily
stress was negatively linked with parental warmth on the
same day (s = —0.08, ps =0.011 and 0.010 for day ¢ and
day t+ I, respectively), and adolescent daily stress was
positively linked with their same day negative affect
(s =0.31 and 0.30, ps<0.001 for day ¢ and day ¢+ I,
respectively).
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Fig. 3 a Daily Associations
among Daily Stress, Parental
Warmth, and Adolescent
Emotional Problems. b. Daily
Associations among Daily Stress,
Parental Warmth, and Adolescent
Negative Affect. Standardized
estimates were presented. Solid
lines represented significant
estimates, nonsignificant
estimates were presented in
dashed lines. The same paths
across days were constrained to
be the same. Linear trend was
included for emotional problems
but was not shown in the graph to
ease readability. PStress =
parental daily stress;

AdStress = adolescent daily
stress; Warm = parental warmth;
Emo = emotional problems;
NegAff = negative affect.
p<0.05, “p<0.01, “p<0.001

Day t-1

o 29* * %
K2

Warm

[\

L~ PyLLE

b

Day t-1

K22
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NegAff [—— .30***

Parental warmth was not associated with the next day’s
adolescent negative affect (= —0.03, ps =0.265 and 0.270
from day r—1 to day ¢, and from day ¢ and day 7+ I, respec-
tively), and adolescent negative affect was not associated with
the next day’s parental warmth (8s=0.03, ps =0.273 and
0.262 from day t—1 to day ¢, and from day ¢ and day ¢+ 1,
respectively). Parental daily stress was negatively linked to next
day’s negative affect (8= —0.05, p =0.018), but adolescent
daily stress was not linked to next day’s parental warmth
(8= —0.03, p=0.227). The within-level indirect effect from
parental stress to adolescent negative affect through parental
warmth was not significant (0.01, 95% CI [—0.01, 0.03],
p=0.351), neither was the indirect effect from adolescent
stress to parental warmth through adolescent negative affect
(0.03, 95% CI [-0.02, 0.08], p = 0.243; Table 2).

Parental warmth and adolescent negative affect showed
significant within-day residual correlation (r=—0.11,
p=0.009). At the between level, parental warmth was
negatively correlated with negative affect (r= —0.33,
p =0.001; Table 3; Fig. 3b).
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Discussion

Family members’ daily stress influences their behaviors,
which could inform their daily well-being and family
interactions (Feinberg et al., 2019; Lippold et al., 2016).
Using 30-day daily diary data collected from 99 Canadian
parent—adolescent dyads, this study examined the daily
associations among family members’ daily stress, parental
warmth, and several adolescent adjustment outcomes. Partly
consistent with the hypothesis, at the daily level, adolescent-
perceived parental warmth explained the negative associa-
tion between parental daily stress and some adolescent
adjustment outcomes (i.e., positive affect, prosocial beha-
viors), but no parallel associations were found with ado-
lescent negative affect and emotional problems. In addition,
partly consistent with the hypothesis, adolescent daily stress
was positively related to their emotional problems and
negative affect within the same day, but not to their positive
affect and prosocial behaviors. Contrary to the last
hypothesis, adolescent outcomes were not associated with
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parental warmth on the next day, and no child-driven
indirect effect was found.

Parental Daily Stress, Parental Warmth, and
Adolescent Adjustment at the Daily Level

The most important and innovative finding of this study was
the sequential, cross-day associations among parental daily
stress, parental warmth, and certain adolescent adjustment
outcomes. To start with, on days when parents reported
experiencing more daily stress, they were also likely to be
perceived by their adolescents as being less warm. Consistent
with existing studies (Malinen et al., 2017; Nelson et al.,
2017), this finding demonstrates the within-day spillover
effect of stressful experiences from different domains to
parent—adolescent interactions. Subsequently, the cross-day
associations indicated a parent-driven effect from previous
day’s parental warmth to next day’s adolescent positive affect
and prosocial behaviors. Although adolescence has been
conventionally viewed as the stage during which parental
effect is waning, these parent-driven effects demonstrate the
salient role and continuing relevance of parental socialization
in adolescence (Hill et al., 2007; Pinquart, 2017), and the
current findings extend this argument into the daily context
of parent—adolescent interactions.

Unexpectedly, parental warmth was not associated with
adolescents’ maladaptive outcomes (i.e., emotional problems
and negative affect). There are two speculative explanations.
First, the temporal effect from parental warmth to adolescent
maladjustment likely manifests on a different timescale. In
fact, after controlling for previous day’s associations, parental
warmth and adolescent negative affect had a significant and
negative within-day correlation (r = —0.11), consistent with a
recent study where Wang et al. (2021) reported a within-day,
rather than cross-day link between parental support and ado-
lescent negative affect. Others have suggested that the effect of
positive parenting on adolescent maladjustment may be
observed on a more concurrent (i.e., hours; Biilow et al., 2022)
or long-term (i.e., years; Boele et al., 2022) timescale. Speci-
fically, parental warmth was negatively related to adolescent
negative affect three hours later (Biilow et al., 2022), whereas
parental support was negatively linked to adolescent depres-
sive symptoms two years later, and no association was found
at the daily, weekly, monthly, or annually level (Boele et al.,
2022). To fully answer whether and how parenting behaviors
impact adolescent maladjustment, future studies may utilize
ecological momentary assessment and measurement burst
designs to capture these associations at different timescales.

Second, relative to parental warmth, the restrictive and
harsh parenting behaviors may be more relevant in the
development of adolescent maladjustment. Daily diary
research has documented both within- and cross-day links
between restrictive parenting (e.g., negative parent—child
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interaction, psychological control) and child or adolescent
maladjustment (e.g., health problems, negative emotions;
Aunola et al., 2013; Lippold et al., 2016; Xu & Zheng,
2022). With the bursting needs for autonomy development,
adolescents may question parental authority and desire an
egalitarian, rather than hierarchical, parent—adolescent
relationship (Smetana & Rote, 2019). When parents behave
in a controlling and intrusive way, adolescents likely
experience high levels of pressures and frustration, which
may eventually lead to maladaptive outcomes.

Finally, parental daily stress hindered next day’s ado-
lescent positive affect and prosocial behaviors by inter-
rupting parental warmth of the previous day. Only two
studies so far have investigated the mediating role of family
interactions in the associations between daily stress and
child outcomes on the daily level (Chung et al., 2009;
Schmidt et al., 2021), whereas both studies examined these
associations within, as opposed to, across days. This study
complements and extends their findings by further demon-
strating that parental daily stress could impede their nur-
turing parenting behaviors in the immediate context, which
in turn, have both concurrent (indicated by within-day
residual correlation) and subsequent (indicated by cross-
lagged paths) effects on adolescent well-being. Noteworthy,
after accounting for the effect of parental warmth, parental
daily stress was not directly linked to adolescent prosocial
behaviors on the next day, indicating parental warmth may
fully explain some cross-day links between parental warmth
and adolescent adaptive outcomes. The positive and direct
association between parental stress and next day’s adoles-
cent positive affect was nonetheless counterintuitive.
Similarly, although there was no cross-day link between
parental warmth and adolescent negative affect, parental
daily stress was negatively linked to adolescent negative
affect on the next day. Speculatively, although daily stress
may have immediate effect in deteriorating parental
warmth, on more stressful days, parents may also use more
adaptive coping strategies to facilitate a supportive family
environment and to fulfill their parenting duties, which may
promote certain adolescent desirable experiences (i.e.,
positive affect) and suppress some maladjustment outcomes
(i.e., negative affect) on the following day.

Adolescent Daily Stress, Adolescent Adjustment,
and Parental Warmth at the Daily Level

Despite the parent-driven effects, there were no parallel
associations in the child-driven processes among adolescent
daily stress, adolescent adjustment, and parental warmth.
Consistent with the limited existing literature (Lippold
et al., 2016; White & Shih, 2012; Zheng et al., 2022),
adolescents reported more emotional problems and negative
affect on days with more daily stress. However, a similar
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association was not found between adolescent daily stress
and adaptive outcomes (i.e., positive affect, prosocial
behaviors). Although parental daily stress and parental
warmth were measured via different reporters (i.e., parent-
reported daily stress and adolescent-reported parental
warmth), adolescent daily stress and their emotional and
behavioral outcomes were measured through adolescent-
reports only. Potentially, when adolescents see themselves
as experiencing more stress, they likely hold a negative
attribution to themselves and their surroundings (Lee et al.,
2019), and this negative attribution may have a more pro-
minent role in adolescents’ perception of their problematic,
relative to adaptive, adjustment. Alternatively, daily stress
was assessed as a unified construct, but recent research has
suggested that different stressors (e.g., marital stress, home
environment stress, work stress) may show different rela-
tions with family functioning and individual well-being
(Nelson et al., 2017; Zheng et al., 2022). Relatedly, the
measures of daily stress (e.g., had emotional worries, was
lonely) overlapped with some of the measures of emotional
problems and negative affect, which may explain the rela-
tively stable associations between adolescent daily stress
and maladaptive (vs. adaptive) outcomes. Future studies
that unfold the associations between stressors from different
domains and different aspects of family interactions are
desired.

Unlike the parent-driven effect, there was no expected
cross-day link from adolescent adjustment to parental
warmth. This unexpected finding may be due to the dif-
ferent contexts within which adolescents assess parenting
and their own behaviors. Adolescents may evaluate them-
selves’ psychological well-being and behaviors across dif-
ferent interpersonal contexts (e.g., parent—adolescent
relationships, teacher—student relationships, peer relation-
ships; Harter et al., 1998) and settings (e.g., leisure activ-
ities, schools, neighborhoods), but they may form their
perception of parental warmth exclusively during
parent—adolescent interactions. Therefore, adolescents who
experience higher levels of positive affect may not neces-
sarily perceive their parents as being warmer, as they may
attribute their positive feelings to activities outside the
family (e.g., positive interactions with friends, get a good
grade at school). Similarly, adolescents who experience
more emotional difficulties may not view their parents as
less warm given their negative feelings could be related to
events that do not involve their parents.

Moreover, given adolescents’ overall decreasing time at
home and increasing activities unsupervised by the parents,
parents have little knowledge about adolescents’ daily
feelings and experiences without adolescents’ voluntary
disclosure (Smetana & Rote, 2019). At the daily level,
parents may not be able to respond promptly to their ado-
lescents’ behaviors and emotions, which could explain the

absence of child-driven effect. Interestingly, adolescents’
voluntary disclosure demonstrated daily variations, and
adolescents tended to disclose more to their mothers on
days with better parent—adolescent relationships and higher
parental responsiveness (Villarreal & Nelson, 2022). Hence,
adolescent disclosure and parental solicitation likely matter
in the daily mechanisms of parent—adolescent interactions
and family processes, which need to be incorporated into
future research of daily family dynamics.

Lastly, although the findings partly support the parent-
driven family stress processes in daily lives, there was no
evidence of any child-driven effect. Adolescents’ enriched
social contexts, their decreasing time at home, and limited
parental knowledge regarding adolescents’ daily activities
may explain these non-significant findings. Further,
although correlation does not inform directionality, after
accounting for previous day’s effects, there was a within-
day link between adolescent daily stress and negative affect,
as well as between adolescent negative affect and parental
warmth (as indicated by the residual correlation). Thus, the
child-driven effect may happen on a smaller timescale (e.g.,
within-day) compared with the parent-driven effect that
may carry over days. In other words, child-driven effects
possibly tend to be more immediate whereas parent-driven
effects tend to be more lasting. Additionally, only one
specific parenting dimension (i.e., parental warmth) and a
limited number of adolescent adjustment outcomes were
measured. The child-driven effect may be more prominent
in other aspects of family interactions (e.g., disciplinary
parenting, parent—adolescent conflict). Replications with
other parenting behaviors and adolescent adjustment out-
comes are needed to fully understand the role of adolescents
in impacting daily family stress processes.

Associations between Parental Warmth and
Adolescent Adjustment at the Between Level

At the between-level aggregated across 30 days, relative to
adolescents whose parents showed lower levels of warmth,
parents with higher levels of warmth were also likely to
have adolescents with higher positive affect, more prosocial
behaviors, fewer emotional problems, and lower negative
affect. Although causal associations cannot be inferred,
these associations are consistent with the broader parenting
literature that supports that nurturant parenting is positively
related to adolescent adaptive outcomes, whereas negatively
to adolescent maladaptive outcomes (Hoeve et al., 2009;
Pinquart, 2017; Yan et al., 2021). Importantly, the between-
level correlations do not always agree with the within-level
associations (e.g., parental warmth and emotional pro-
blems), indicating the varying family dynamics at different
time scales, and demonstrating the complex nature of family
interactions at the daily and the aggregated levels.
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Strengths and Limitations

Using month-long daily diary dyadic data, this study pro-
vides novel evidence regarding the cross-day family stress
processes between parental and adolescent daily stress, par-
enting behavior, and multiple adolescent adjustment out-
comes. Notably, through incorporating parent-reported daily
stress, adolescent-reported parental warmth and adolescent
adjustment, and using MLSEMs that disentangle between-
person differences from within-person fluctuations, the
findings revealed a robust parent-driven indirect effect that
links parental daily stress to adolescent adjustment through
parental warmth across days. More importantly, this study
represents the initial efforts to examine both parent- and
child-driven effects in daily family stress processes, which
have not been investigated in previous research. Altogether,
the current study contributes important knowledge of the
daily mechanisms among parental and adolescent daily
stress, family dynamics, and adolescent well-being, and
unveils the transmitting nature from individuals’ daily stress
to other family members’ functioning in the daily contexts.

Several limitations should be noted and addressed in future
research. First, although parental daily stress was measured by
parent reports, parental warmth and adolescent adjustment
were captured through  adolescent reports  only.
Parent-adolescent show discrepancies in their perceptions of
the same behavior, which may have different implications to
adolescent well-being and parenting behaviors (Korelitz &
Garber, 2016; Xu & Zheng, 2022). A multi-informant
approach that reflects and integrates different perceptions is
desired in future research. Second, due to the relatively small
sample size and the complex model specification (e.g., con-
strained paths, residual variances and covariances within and
across days), random slopes that reflect between-person dif-
ferences in within-level associations were not estimated
(Janssen et al., 2021; Keijsers et al., 2022). Relatedly, only the
hypothesized associations between parental warmth and a few
adolescent adjustment outcomes were examined, whose
mechanisms cannot be generalized to other parenting beha-
viors and adolescent functioning. In addition, some evidence
has suggested that mothers are more susceptible to parental
stressors (e.g., parental psychopathology; Connell & Good-
man, 2002) in parenting than fathers, and gender differences
have been found in adolescents’ emotion expression (Chaplin
& Aldao, 2013). Nonetheless, given the small numbers of
participating fathers, the current study was not able to examine
the gender differences in the associations between individual
stress, parenting behaviors, and adolescents functioning at the
daily level. Studies with larger samples and various measures
of parenting and adolescent outcomes are needed to under-
stand the heterogeneity of these daily processes across differ-
ent parent—adolescent dyads and across families. Third, the
COVID-19 pandemic has caused extra burden on both parents
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and adolescents, but it also provides a window to understand
family dynamics under ongoing global major stressors
(Schmidt et al., 2021). One future direction could be exam-
ining whether and how such major stressors may alter family
stress processes in daily lives.

Conclusion

Parental and adolescent daily stress, family interactions, and
individual well-being vary on a daily basis. At the daily level,
parenting practices and adolescent adjustment are informed by
parental and adolescent daily stress respectively; parental daily
stress may further exert short-term effect hindering adolescent
positive development by interrupting nurturant parenting
behaviors. Extant literature has shown the diminishing parental
effects during adolescence. The current study nevertheless
demonstrates parents’ prominent role in constructing family
interactions and subsequently shaping adolescent develop-
mental processes, whose impact may surpass the child-driven
effect, at least in the spillover process from parental daily stress
to family lives on the micro daily timescale. To promote better
family interactions and to achieve optimal adolescent devel-
opment, parents and adolescents may benefit from practices
and trainings that enhance their adaptive coping strategies to
buffer the negative effect of daily stress on individual well-
being and family interactions, and to foster a cohesive and
supportive familial environment.
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Appendix A: Daily Stress Items

Parent-reported Items Adolescent-reported Items

PQ1: Too many things to TQ1: Too many things to do
do

PQ2: Had too many
social obligations

TQ?2: Had too many social
obligations

PQ3: Was unorganized
PQ4: Concerned about
health in general

PQS5: Had problems with TQ5: Worried about your phy-
your children sical appearance

PQ6: Had troublesome  TQ6: Wasted time

neighbors

PQ7: Job dissatisfaction
PQS8: Had your sleep
disturbed

PQ9: Overloaded with
family responsibilities
PQ10: Was forced to

TQ3: Was unorganized
TQ4: Was lonely

TQ7: Forgot something
TQS8: Was misunderstood

TQ9: Had your sleep disturbed

TQ10: Hurried to meet a

socialize deadline

PQ11: Had trouble TQ11: Had trouble making
relaxing decisions

PQ12: Unexpected TQ12: Had difficulty with
expenses friends

PQ13: Had problems
with aging parents

TQ13: Had emotional worries

TQ14: Performed poorly at a
task

TQ15: Interrupted during task/
activity

TQ16: Did something you did
not want to do

TQ17: Did not get enough rest
TQ18: Heard some bad news
TQ19: Not enough time for

entertainment and recreation,
hobbies or activities
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